
 

LUGGAGE POINT INLET STRUCTURE UPGRADE PROJECT 
 

1.1 Background 

Luggage Point Sewage Treatment Plant (STP) serves the S1 catchment that encompasses 

approximately half of the population of the City of Brisbane. The plant is located at 200 Main Beach 

Rd, Pinkenba. The plant receives flow from a combination of domestic and industrial sources but is 

principally treating domestic sewage. 

Prior to the inlet structure upgrade project, the inlet works operated on mechanically raked bar 

screens. Their primary purpose was to remove coarse solids and rags from the influent stream to 

protect downstream equipment. The inlet screens and associated mechanical/civil structure 

consisted of; 

 

 Main stilling chamber 

 Four inlet channels 

 Eight coarse screens (15mm aperture) with mechanically raked drives, two per 
inlet channel 

 Four outlet penstocks 

 Screenings conveyor and screenings press 
 

 

A feasibility study was undertaken to assess options to address the need for better screening 
removal at the inlet works to prevent blockages at downstream pumps and valves and to avoid the 
impacts of ragging on downstream processes within the STP. 

The feasibility report recommended the installation of new fine screen units to the existing inlet 

works structure and upgrade the inlet works for an ultimate hydraulic load of 11,600 L/s, with 

provision to bypass the new fine screens in the event of screen failure. 

Other objectives included; 

 Eliminate current WH&S issues  

 Maximise the hydraulic capacity of the inlet structure, while satisfying the 
design criteria, for both screen flows and bypass flows.  

 Improve screenings removal efficiency (for downstream operation) 

 Meet fine screening requirements as per Development Approval Permit, and 

 Be able to retrofit odour control (at a later date). 
 
 
The inlet screen upgrade project was carried out by Stirloch Constructions Pty Ltd between  
December 2013 and early 2015. 
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1.2 OVERVIEW OF THE UPGRADED SYSTEM 
 
The Luggage Point STP inlet screens process removes gross solids from the incoming sewage and 
handles the screening until it is loaded into transportable storage bins.  
 
The inlet works consists of following main process sections:  

 8 x Inlet Screens with 8 associated Inlet and 4 associated outlet penstocks.  

 2 x transfer water sluices.  

 2 x splitter boxes.  

 3 x wash presses for de-watering of the screenings.  

 3 x storage bins for screenings storage and off-site disposal.  

 2 x drainage pumps.  

 1 x wash water pressure system.  

 
Luggage Point STP Inlet Works is designed with a common deep receiving bay where the three 
pipelines from Eagle Farm Pumping Station discharge Raw Sewage. From this compartment, influent 
enters the fore bay or stilling area, which comprises four wide individual channels.  
 
These four channels are then split by divider walls to make eight individual 1980mm wide channels 
where eight band screens are located. Each of the eight inlet channels is isolated, upstream of the 
screen, by a double isolation package comprising an electrically actuated penstock and a manually 
inserted stop board.  
 
Each channel has an ANDRITZ AQUA SCREEN which captures and removes the rubbish and debris 
from the raw sewage in the inlet works. The eight screens are labelled SC-0210-001 to SC-0210-008 
and are staggered to form two banks, (Bank A and Bank B). Screenings are automatically removed 
from the continuous perforated plates of the screens by spraying service water, which is initiated by 
the backwash cycle of the screens.  
 
Channels 1 and 2, 3 and 4, 5 and 6, 7 and 8 merge downstream of the screens to make four wider 
channels followed by a penstock in each of these four wider channels.  
 
There are bypass weirs downstream of the screens SC-0210-001, SC-0210-003, SC-0210-005 and SC-
0210-007 cut into the divider walls. In the event of the screens become blinded or flow exceeds the 
screen capacity, the incoming flows overtop the bypass weirs and flow passes to the adjacent inlet 
channel upstream of SC-0210-002, SC-0210-004, SC-0210-006 and SC-0210-008 respectively.  

 
The screens 1, 3, 5 and 7 (Bank A) drop their screenings onto Screenings Sluice No.1 (SL-0210-001). 

The spray water provided during the screen backwashing cycle transports the screenings along the 

sluice launder to discharge into Splitter Box No.1 (DG0210-001). The Splitter Box can direct the 

screenings to either Wash Press No.1 (WPR-0220-001) or alternatively to Wash Press No.3 (WPR-

0220-003). 

 

The screens 2, 4, 6 and 8 (Bank B) drop their screenings onto Screenings Sluice No.2 (SL-0210-002). 
The spray water provided during the screen backwashing cycle transports the screenings along the 
sluice launder to discharge into Splitter Box No.2 (DG0210-002). The Splitter Box can direct the 
screenings to either Wash Press No.2 (WPR-0220-002) or alternatively to Wash Press No.3 (WPR-
0220-003).  
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The Wash Presses wash and compress the screenings and discharge them into an associated Storage 
Bin. The de-watered screenings from Wash Press 1 is transferred to Storage Bin 1 (BN-0220-001) and 
from Wash Press 2 to the Storage Bin 2 (BN-0220-002).  
 
Normal operation is for the screenings from Bank A to be delivered to Wash Press 1 and for the 
screenings from Bank B to be delivered to Wash Press 2. Wash Press 3 and Storage Bin 3 are used as 
a standby storage destination for both Bank A and Bank B, while the full Storage Bins 1 or 2 are 
removed and replaced by empty bins.  
 
The Splitter Boxes are arranged so that screenings from both Bank A and Bank B can be diverted to 
Wash Press 3 at the same time.  
 
A pressure booster pump station is provided for effluent wash water supply to the inlet screening 
equipment. These pumps are controlled by VSD to maintain constant pressure in the spray and wash 
water line. This equipment is located remotely from the Inlet Works at the north side of Stage 1A 
between PST1 and Bioreactor 1.  
 
A drain water sump with two level-controlled submersible pumps return the drain water from the 
wash presses and floor drains to the inlet collection chamber.  
 
 

1.3 Format of the O&M Manual(s): 

 

The O&M Manual has been split up into 6 folders/sections. Folder 1 acts as a directory for the O&M 

utilizing an overall index of what is contained in each section/folder.  

Folder 1 provides an overall picture of the project and includes the functional specification which 

describes the operation of the plant. 

 Folders 2, 3, 4 & 5 provide specific installation, operation & maintenance documentation from 

specific vendors and suppliers and also include factory testing, test certificates and commissioning 

checksheets and procedures.  

Folder 6 contains IOM documentation on free issue materials provided by QUU. This information has 

been included in the Stirloch manuals for the convenience of the QUU operators. 
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1.4 INDEX: 

 

FOLDER 1 : OVERVIEW FOLDER (TMS830) 

Section 1: Background, Overview, Format, Index 

Section 2: Functional Specification 

Section 3: As Constructed Drawings 

Section 4: Commissioning Plan/Program 

Section 5: Equipment List & Asset Register 

Section 6: Electrical Installation -  O&M (Draft) 

 

FOLDER 2: DRAINAGE PUMP STATION O&M MANUAL (TMS831) 

Section 1 – Drainage Pump Station Drawings 

Section 2 – 3127 Submersible Pump IOM  

Section 3 – 3127 Submersible Pump Technical Specifications 

Section 4 – 3127 Submersible Pump Service & Repair Instructions 

Section 5 – 3127 Submersible Pump Parts List 

Section 6 – 3127 Submersible Pump Test Reports 

Section 7 – Multitrode Level Sensor IOM 

Section 8 – Multitrode Level Sensor Install & Troubleshooting 

Section 9 – Multitrode Level Sensor Brochure 

Section 10 – Multitrode Level Sensor Chemical Information 

Section 11 – Drainage Pump Station Control Cabinet & Wiring Drawings 
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FOLDER 3: BOOSTER PUMP STATION O&M MANUAL (TMS832) 

Section 1 – Grundfos  

1.1 MPC I&O Manual Cover Page 
1.2 Pre-commissioning Checksheet 
1.3 Table of Contents 

Section 2 – Grundfos Commissioning Agreement 

Section 3 – Grundfos System Operation Description 

 3.1 Hydro MPC I&O 

 3.2 CU3X2 I&O + IO 351 I&O 

Section 4 – Grundfos Pumps 

 4.1 Installation and Operation 

 4.2  Curves 

Section 5 – Grundfos Hydro MPC Quick Guide  

Section 6 – Grundfos Electrical Details and Wiring Diagrams  

Section 7 – Grundfos Mechanical System Drawings 

Section 8 – Grundfos Test Details and Settings  

Section 9 – Amiad SAF 6000 Filter 

 9.1 IOM SAF 6000 Filter 

 9.2 IOM Manual Strainer 

Section 10 – Amiad SAF 6000 Filter 

 10.1  Drawings 

 10.2 Test Documents and Reports 
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FOLDER 4: WASH PRESS AND SLUICE LAUNDER O&M MANUAL (TMS833) 

 Section 1: Equipment Lists, Table of Contents, Commissioning Plan 

 Section 2: Wash Press Operating Instructions 

 Section 3: Wash Press Control Concept 

 Section 4: Motox Gearbox Operating Instructions 

 Section 5: Siemens Low Voltage Motors Operating Instructions 

 Section 6: Wash Press Solenoid Valves Operating Instructions 

 Section 7: Sluicing Launder 

 Section 8: Distribution Box -  Festo Cylinder Information 

 Section 9: Installation and Acceptance ITP’s, FAT Documents 

 Section 10: Drawings 

 

FOLDER 5: MISCELLANEOUS ITEMS – VALVES, FLOWMETER, PENSTOCKS (TMS834) 

 Section 1: AWE Double Isolation Module O&M 

 Section 2: AWE Double Isolation Module Drawings 

 Section 3 : ABB Flowmeter Data Sheet + Calibration Certificates 

 Section 4: ABB Flowmeter User Guide 

 Section 5: ABB Flowmeter Transmitter Guide 

 Section 6: Swingflex Check Valve Data Sheet + IOM 

 Section 7: Resilient Seat Gate Valve Data Sheet + IOM 

 Section 8: Heavy Duty Knifegate Valve Data Sheet + IOM 

 Section 9: SS316 Ball Valve Data Sheet + IOM 

 Section 10: ARI Combination Air Valve Data Sheet + IOM 

 

FOLDER 6: QUU SUPPLIED INFORMATION (TMS835) 

 Section 1-9: ANDRITZ Screens O&M Manual 

 Section 12-15: Spirac Bin and Retractable Chute IOM + Miscellaneous Info 
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Green Process Pty. Ltd. 
ABN 87 142 336 196 / GST 104-246-060 
 
T   +61 3 9399 9913 
T   +61 2 4360 2387 
E   info@greenprocess.com.au 
W  greenprocess.com.au 
 
311/87 Gladstone Street 
South Melbourne 
Victoria 3205, Australia 
 
PO Box 1034, South Melbourne 
Victoria 3205, Australia 

 
 
 
 
 

 
 

Client:  Stirloch Constructions  
 
Project: Luggage Pt STP 
   Supply of Washpresses  
   and Sluicing Launders   
 
Subject: Commissioning Plan 
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1. Introduction 
 
Purpose 
 
This Commissioning Plan is intended as a checklist and is to be used as a guide for the process 
commissioning of the inlet works primary treatment equipment for Luggage Pt STP.  
 
The installation and commissioning of each item of equipment is also covered in the relevant manual and 
must be read in conjunction with this plan. 
 
 
Table 1:  Scope of Supply 
 
 

Equipment Qty Tag Service Manufacture
r Model Number Material 

Wash press 3 WSH40201 
WSH40202 

Duty/ 
Duty/Stand-by Kuhn GmbH KWP-P 400/1200 316Ti Stainless 

Steel 

Screenings 
Sluice 2 SLU40201 Duty/Duty Kuhn GmbH KSL 390 316Ti Stainless 

Steel 
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2. Overview 
 
This specification addresses commissioning by listing activities in checklist format, in the following groups:  
 
Commissioning, whereby activities will be sub categorized as:  
 

 Pre-Commissioning  
 System Commissioning  
 Process Commissioning  

 
Pre-Commissioning 
 
Pre-Commissioning is the checking of plant and equipment to confirm that it is ready for system 
commissioning. Pre-commissioning is generally undertaken by the installation or electrical contractor and 
prepares the equipment for operation and testing. 
 
Pre-Commissioning includes, but it not limited to, the following checks:  
 

 Review of documents to be completed during commissioning.  
 Equipment is lubricated correctly in accordance with manufacturer’s recommendations. 
 Motors are checked for correct direction of rotation. 
 Electronic shear pins installed correctly 
 There are no problems with alignment of motors and driven equipment, and no fouling of the 

equipment occurs. 
 Inspection of rotation or moving equipment to ensure that all safety requirements are met. 
 All valves have been installed and working correctly. 
 All pipework is flushed and connected. 
 Washwater available at required pressure 
 All sensors available and calibrated 

 
Pre-Commissioning includes checking that the equipment is clear of obstruction and all guarding is in place.  
 
All pipe markers and safety signs should be in place and checked by the Installation Contractor during the 
pre-commissioning period.  
 
All electric motors shall be tested by the electrical contractor for insulation resistance prior to starting.  
 
Any motors having insufficient insulation resistance shall be removed and repaired and re-installed before 
they are pre commissioned.  
 
System Commissioning 
 
System commissioning is checking of equipment to confirm that it operates as required and as specified and 
is ready for Process Commissioning. System commissioning is undertaken before sewage is cut-in but when 
all services including water, power, control software and hardware is in place and ready to operate. 
 
Testing will progress as far as practical without testing the process tie-ins to the existing system and 
includes the calibration and operation of instrumentation and control loops and software when this is 
relevant. System commissioning will also include where possible trial operation of the system using the 
control system software, including manual and automatic actuation of all motors and solenoid valves and 
testing of all alarm circuits. 
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Process Commissioning 

After proving the functionality of the individual process units, the tie-ins are made to the existing system and 
the works are process commissioning in accordance with the methodology outlined in this Commissioning 
Plan.  
 
Process commissioning shall include all activities associated with configuring the plant toward proving the 
plant parameters.  
 
Hydraulic performance of each system is checked, where it is practical and safe to do so.  
 
3. Documentation 
 
Records 
 
The following documents should be completed for all equipment: 
 

 Inspection of Goods on Delivery 
 Commissioning Checklist 

 
 
The following points should be noted:  
 

 Any changes made to plant throughout commissioning period shall be recorded.  
 Any actions to be completed by Green Process or the client should be recorded. 

 
Reference Material 
 
A list of documentation required for commissioning process is given below:  
 

 Installation Plan 
 Manuals- including specific supplier instructions on commissioning each device 
 Detailed Design package, including,  

 
o AFC drawings  
o Process Control Strategy 
o Manufacturer’s Literature  

 
 Contract Documents  

 
4. Tools 
 
The following commissioning tools will be required for planned activities:  
 

 Instruments (Installation Contractor):  
 

o Multi-meter  
o Current Clamp tester  
o Analogue Loop calibrator  

 
 Mechanical tools as follows (Installation Contractor): 

 
o Typical fitters tools  
o Typical electricians tools 
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5. System Commissioning 
 
Plant Proving 
 
Throughout the commissioning process, plant performance shall be monitored. 
 

 Extended run of mechanical and electrical equipment  
 Proving of control system  
 Identify and/or address defect rectification works  

 
Sequencing 
 
The steps, in order of priority for commissioning the facility are summarized as follows; 
 
Step 1: Commissioning of Band Screens (by others) 
Step 2: Commissioning of Sluices and Diverters 
Step 3: Commissioning of Screenings Wash Presses 
 
 
The system commissioning will be divided into discrete activities to allow the sequenced commissioning of 
plant according to the steps above. 
 
Before starting any work refer to the relevant safety instructions in each manual. 
 

 Ensure that appropriate PPE is worn by all personnel involved  
 Ensure that Fire Extinguisher is available  

 
Sluicing Launders 
 
The following tasks will be completed during commissioning, and recorded on the commissioning checklist: 
 

 Confirm pre-commissioning checks  
 Check alignment of equipment  
 Check anchors and fasteners 
 Check for noise or obstruction 
 Check correct installation of pipework and valves 
 Check operation of diverters 
 Check for leaks 
 Check seals and flexible connections 
 Control program is checked 
 Detail findings and actions on checklist  

 
Screenings Wash Presses 
 
The following tasks will be completed during commissioning, and recorded on the commissioning checklist: 
 

 Confirm pre-commissioning checks  
 Check alignment of equipment  
 Check anchors and fasteners 
 Check lubrication and install breather 
 Check installation and settings on torque switches 
 Check installation of instruments and safety switches 
 Check direction of rotation  
 Check for noise or obstruction 
 Check correct installation of pipework and valves 
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 Check and measure washwater pressure 
 Check operation and range for level sensors 
 Check for leaks 
 Current draw is tested/checked 
 Control program is checked 
 Motors are manually and automatically actuated 
 Washwater valves are manually and automatically actuated 
 Flow stitches checked for correct operation 
 Test E-stops 
 Detail findings and actions on checklist  

 
6. Process Commissioning 
 
Wastewater Treatment Plant – Inlet Works 
 
Process commissioning the Inlet works ensures that the plant and all ancillary equipment are fully functional 
and operation in Automatic mode ready for performance testing. Process commissioning should be 
undertaken during sewage cut–in or shortly after so the equipment can be checked and adjusted if 
necessary during operating conditions. 
 
Set-Up 
 
The procedure is based on the following configuration of the system, which is to be set-up before 
commencing the commissioning procedure.  
 

 All instrumentation is fully commissioned and ready for operation  
 Band Screens (by others) are fully commissioned and ready to accept sewage  
 Screenings Wash Presses are fully commissioned and ready to accept captured screenings and 

sluice water.  
 
Procedure 
 

 Set control system to auto 
 Release all Emergency Stop buttons  
 Open all valves  
 Slowly open the inlet valve to the Band Screens and monitor the behavior and control system 

functions  
 Monitor the operation of the Screenings Wash Press and washwater pressure 
 Monitor accumulation of raw screenings in hopper and residue in compactor bowl and tray 
 Monitor the operation of the sluice 
 Monitor the quality of residues from washpresses and optimize operation if necessary 
 Monitor operation of grit trap mixers and washwater pressure 
 Monitor the quality of residues from grit washers and optimize operation if necessary 
 Simulate testing for a minimum of 48 hours  
 

 
At the conclusion of process commissioning, a report shall be prepared summarizing the outcomes and 
listing further actions for optimization or further proving if necessary. 
 
 
7. Operator Training 
 
At the conclusion of system commissioning, all operation and maintenance staff shall be trained in correct 
procedure for all equipment. 
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Washpress and Launder System Operating Manual  

 
 
 
 
 
 

 
 
 
 
 
 
 

Operation &Maintenance Manual 
 

 
 

 Client:   Stirloch Constructions 
 
 Project:   Luggage Pt STP 
    
 Contract:   C1213-060 
 
 
 
 Equipment:  Screenings Launders and Washpresses 
 
 
 Tag Numbers:  
     Launders   
     Bank A: SL-0210-001 
     Bank B: SL-0210-002 
 

Washpresses  
     WPR-0220-001 

WPR-0220-002 
WPR-0220-003 
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Washpress and Launder System Operating Manual  
Supplied Equipment List 

         

        

 

 
 

 
          

Project: 
Luggage Pt 
STP Revision 2       

Project 
Number: P-10331 Date 5/06/2014       
Client: Stirloch Drawing Issue Issue E "As Constructed"      
          

Tag No Item Description 
Scope of 
Supply 

Manufacturer
/Supplier Model No. Material Item Type Size Voltage 

SL-0210-001 

Sluicing 
Launder A -
Front     Kuhn KLS 390/19.9 SS 316Ti   20L/s   

DG-0210-001 Diverter 
to WPR-0220-
001 and -003 GP             

VCA-0210-001 
pnuematic 
actuator  GP             

ZS0-0220-001 
limit switch 
position 1   GP             

ZSC-0220-002 
limit switch 
position 2   GP             

SV-0220-001 
solenoid 
valve 

pnueumatic 
actuator Client             

HV-0210-001 hand valve launder drain GP generic   SS 316 

ball valve 
normally 
closed DN50   
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Screenings Sluice and Washpresses Operating Manual   

Luggage Pt  STP Manuals   
Page 3 of 7 

HV-0210-002 hand valve launder flush GP generic   SS 316 

ball valve 
normally 
closed DN50   

                    

SL-0210-002 

Sluicing 
Launder B -
Back     Kuhn KLS 390/17.7 SS 316Ti   20L/s   

DG-0210-002 Diverter 
to WPR-0220-
002 and -003 GP             

VCA-0210-002 
pnuematic 
actuator  GP             

ZS0-0220-003 
limit switch 
position 1   GP             

ZSC-0220-004 
limit switch 
position 2   GP             

SV-0220-002 
solenoid 
valve 

pnueumatic 
actuator Client             

HV-0210-003 hand valve launder drain GP generic   SS 316 

ball valve 
normally 
closed DN50   

HV-0210-004 hand valve launder flush GP generic   SS 316 

ball valve 
normally 
closed DN50   

                    
WPR-0220-
001 

Washpress 
1     Kuhn 

KWP-P 
400/1200 SS 316Ti   

8m3/h
r   

  drive motor compactor GP Siemens   IP56 TEFC 4 pole 7.5 kW 415/50/3 
  gearbox compactor GP Siemens FZAF128B         

LIT-0220-009 level sensor   GP Vega VegaPuls61   
radar level 
sensor 

Standa
rd 
zoning   

SN-0220-009 
solenoid 
valve 

washwater 
supply MV 1 GP Buschjost     

solenoid 
NC DN20 24V DC 
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Screenings Sluice and Washpresses Operating Manual   

Luggage Pt  STP Manuals   
Page 4 of 7 

SN-0220-010 
solenoid 
valve 

washwater 
supply MV 2 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-011 
solenoid 
valve 

washwater 
supply MV 3 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-012 
solenoid 
valve 

washwater 
supply MV 4 GP Buschjost     

solenoid 
NC DN20 24V DC 

HV-0220-0043 hand valve 
washwater 
supply client       

ball valve 
normally 
open 

DN32 
(min)   

PG-0220-002 
pressure 
gauge 

washwater 
supply GP             

FS-0220-001 flow switch 
washwater 
supply GP       

Paddle 
type     

HV-0220-0046 hand valve 
press pipe 
clean/flush GP       

ball valve 
normally 
closed DN50   

                    
WPR-0220-
003 

Washpress 
3     Kuhn 

KWP-P 
400/1200 SS 316Ti   

8m3/h
r   

  drive motor compactor GP Siemens   IP56 TEFC 4 pole 7.5 kW 415/50/3 
  gearbox compactor GP Siemens FZAF128B         

LIT-0220-010 level sensor   GP Vega VegaPuls61   
radar level 
sensor 

Standa
rd 
zoning   

SN-0220-015 
solenoid 
valve 

washwater 
supply MV 1 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-016 
solenoid 
valve 

washwater 
supply MV 2 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-017 
solenoid 
valve 

washwater 
supply MV 3 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-018 
solenoid 
valve 

washwater 
supply MV 4 GP Buschjost     

solenoid 
NC DN20 24V DC 
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Screenings Sluice and Washpresses Operating Manual   

Luggage Pt  STP Manuals   
Page 5 of 7 

HV-0220-0044 hand valve 
washwater 
supply client       

ball valve 
normally 
open 

DN32 
(min)   

PG-0220-003 
pressure 
gauge 

washwater 
supply GP             

FS-0220-002 flow switch 
washwater 
supply GP       

Paddle 
type     

HV-0220-0047 hand valve 
press pipe 
clean/flush GP       

ball valve 
normally 
closed DN50   

                    
WPR-0220-
002 

Washpress 
2     Kuhn 

KWP-P 
400/1200 SS 316Ti   

8m3/h
r   

  drive motor compactor GP Siemens   IP56 TEFC 4 pole 7.5 kW 415/50/3 
  gearbox compactor GP Siemens FZAF128B         

LIT-0220-011 level sensor   GP Vega VegaPuls61   
radar level 
sensor 

Standa
rd 
zoning   

SN-0220-019 
solenoid 
valve 

washwater 
supply MV 1 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-020 
solenoid 
valve 

washwater 
supply MV 2 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-021 
solenoid 
valve 

washwater 
supply MV 3 GP Buschjost     

solenoid 
NC DN20 24V DC 

SN-0220-022 
solenoid 
valve 

washwater 
supply MV 4 GP Buschjost     

solenoid 
NC DN20 24V DC 

HV-0220-0045 hand valve 
washwater 
supply client       

ball valve 
normally 
open 

DN32 
(min)   

PG-0220-004 
pressure 
gauge 

washwater 
supply GP             

FS-0220-003 flow switch 
washwater 
supply GP       

Paddle 
type     
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Screenings Sluice and Washpresses Operating Manual   

Luggage Pt  STP Manuals   
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1. Product Description

1.1. Proper and intended use

The KWP wash press is intended exclusively for washing, compressing and dewatering recycled materials already 

separated from waste disposal processes, especially screenings from public sewage treatment plants.

The machine is not intended for other types of application.

Any type of use that deviates from the installation's intended purpose is considered improper use!

Proper use also includes reading these operating instructions as well as compliance with all the directions contained 

herein, especially safety indications.

In addition, this includes the performance of inspection and maintenance work in the prescribed time intervals.

If the KWP wash press is used in violation of this condition, safe operation of the machine is not guaranteed.

The machine operator and not the manufacturer shall be liable for all personal injury and material damage resulting 

from improper use!

Non-intended use:

◆ operating the machine with not designated resp. not agreed technical datas (flow volume, operating temperature, 

operating voltage, Ex-zone etc.).

◆ operating the machine with not allowed or for the operational conditions not suitable spare parts 

◆ operating the machine without safety devices (for the operational conditions suitable parts, covers on the machine, 

cover for the terminal boxes, on-site control posts or connection boxes etc.).

1.2. Layout

1.2.1. Graphic Presentation

Feed Wash Dewater

Wash water screw Wash water washing zone

Rinsing of inlet hopper
Rinsing drain pan and  

compaction zone

3

4

1

1 3

4
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1.3. Operational Description

1.3.1. Task

The KWP wash press was designed and built for washing, compressing and dewatering solid matter (screenings).

Basically, the machine consists of a feed hopper; the combined conveyor, washing and press screw, the press body 

with washing and compaction zone, the bearing housing, the geared motor, the drain pan and the wash water distri-

butor.

The entire machine is designed as a welded and stainless steel construction treated in pickling bath.

1.3.2. Function

By direct ejection from a step screen or conveyed by a spiral conveyor or another conveyor assembly the screenings to 

be processed are fed into the feed area of the wash press.

The rear part of the screw shaped as a conveyor spiral moves the screenings from the feed area into the washing zone. 

Depending on the special type of spiral, the material is milled and organic solids dissolved in the washing zone.

For this process the KWP wash press is designed for forward and backward motion of the screw.

The hollow screw shaft injects wash water into the screenings in the center of the washing zone. The water then takes 

the dissolved cargo and extracts it from the screenings.

Additional rinsing from the top supports the extraction of dirty cargo through the slotted screen bottom.

The washed screenings are then dewatered in the compaction zone and highly compressed. The fully treated scree-

nings are fed directly to a container or a subsequent assembly through a discharge pipe.

A bagging mechanism can be attached to the discharge pipe for hygiene and odor containment.
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1.4.  Technical Specifications

1.4.1. KWP Wash Press

1.4.2. Dimensions and technical specifications

1.4.3. Geared motor

1.4.4. Solenoid valves

1.4.5. Materials

1.4.6. Noise level

The legally-determined maximum values for the noise emission of the machine are not exceeded.

Model: KWP

Serial number:

Max. capacity  (raw screenings): m³/h

Dewatering degree of the screenings

(depending on raw material and design of the discharge pipe):

% TS

Water requirement at 3-4 bar: l/s

Wash water connection (internal screw thread): Zoll

Drain pan discharge: mm

Total machine length: mm

Total machine width: mm

Total machine height: mm

Machine weight: kg

Make:

Model:

Output: kW

Power input: A

Voltage: V

Frequency: Hz

Rotation speed n: min-1

Degree of protection:

Explosion protection:

Number:

Make:

Coupling:

Voltage: V

Degree of protection:

Explosion protection:

Connection size: Zoll

Machine housing:

Screw:

Solenoid valves:

Commercial drive motor with coating in shade:

400 / 1200

14 / 873 - 1146....1148

8,0

25...45

1,2

3,4

DN150 / Ø168,3

3309

660

865

973

DC

Siemens

FDAF128B

7,5

14,0

415

50

1455

IP 56

-

4

carbon steel

KUHN / RSG

NC

24

IP 65

-

3/4

AISI 316

brass

RAL 5015

DC
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1.4.7. Dimensioned Sketch

1.4.8. Measurement Table

Dimensional specifications in mm • We reserve the right to make technical modifications

Type A B C D E F G ∪H I ∪J K Pn [kW]

150/600 2035 (1960) 600 x 200 634 1252 400 574 370 76,1

(DN65)

220 168,3

(DN150)

R1/2" 2,0 (2,2)

150/800 2235 (2160) 800 x 200 1452

150/1000 2435 (2360) 1000 x 200 1652

150/1200 2635 (2560 1200 x 200 1852

250/600 2175 (2075) 600 x300 704 1322 500 657 500 108

(DN100)

303 273

(DN250)

3,6 (4,0)

250/800 2375 (2275) 800 x 300 1522

250/1000 2575 (2475) 1000 x3200 1722

250/1200 2775 (2675) 1200 x 300 1922

250/1600 3175 (3075) 1600 x 300 2322

250/2000 3575 (3475) 2000 x 300 2722

300/600 2370 (2350) 600 x 320 837 1463 530 749 560 340 323,9

(DN300)

R3/4" 5,0 (5,5) 

300/800 2570 (2550) 800 x 320 1663

300/1000 2770 (2750) 1000 x 320 1863

300/1200 2970 (2950) 1200 x 320 2063

300/1600 3370 (3350) 1600 x 320 2463

400/600 2815 (2685) 600 x 402 1037 1696 660 882 650 380 406,4

(DN400)

6,8 (7,5)

400/800 3015 (2885) 800 x 402 1896

400/1000 3215 (3085) 1000 x 402 2096

400/1200 3415 (3285) 1200 x 402 2296

∪J

B C

A

20
50 50

20

2
0

E
2
0

G
I

F

K K

D

∪H

Intensiv-whirl wash
KWP-W (optional)

Vario Resistor
KVR (optional)
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1.5. Declaration of Conformity

1.6. Atex identification

EC Declaration of Conformity

in the sense of the Directive 2006/2/EC, appendix II A (Machine Directive)

KUHN GmbH Technische Anlagen

Franz-Kuhn-Straße 1-3

D – 74746 Höpfingen

hereby declares that the machine:

Name: KUHN wash press

Typ: KWP

Classification: KWP

Serial No.: 

Function: Washing, compacting and dewatering of moist recycled materials already 

separated from waste disposal processes, especially screenings from 

municipal sewage treatment plants.

meets all conditions of the above mentioned directive as well as other directives applied - including the amendments 

effective at the time of declaration.

The following additional EU directives were applied:

• Directive 2004/108/EG (EMC- Directive)

• Directive 94/9/EWG (Atex- Directive)

The requirements of directive 2006/95/EG (Low-Voltage Directive) were met.

The following harmonized standards were applied: 

EN ISO 12100:2010-11 Safety of Machinery - Basic concepts, general principles for design - Risk assessment 

and risk reduction (ISO 12100:2010)

EN 60204-1:2006/AC:2010 Safety of Machinery - Electrical equipment of machinery - Part 1: General requirements

EN 1127-1:2011 Explosive atmospheres - Explosion protection - Part 1: Principles and methodology

Authorised for the compilation of the technical documentation is:

Andreas Gramlich, Franz-Kuhn-Straße 1-3, 74746 Höpfingen / GERMANY

Manufacturer: KUHN GmbH Technische Anlagen

Franz-Kuhn-Straße 1-3

D – 74746 Höpfingen

Name: KUHN wash press

Classification: KWP

Serial No.: 

Year of manufacture:

CE Conformity identification

Ex Explosion protection identification

II Device group

2 G Device category (G = potentially explosive gas-air mixtures)

Ex c Type of protection

T3 Temperature class

 II 2G Ex c T3

400 / 1200

14 / 873 - 1146....1148

-

-

-
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2. Warranty and Guarantee

2.1. Quality

During all stages of development, technical preparation and production, the manufacture of our products is subjected to 

strict quality control as part of our internal quality control system.

Before this machine is delivered to our customers it is subjected to a final inspection so that we can ensure that only a 

high-quality product complying with the respective state of the art is delivered.

A suitable transport carrier with the appropriate know-how ships the machine to our customers.

2.2. Warranty according to General Terms and Conditions

Kuhn GmbH shall accept liability for its product according to the general terms and conditions of purchase and delivery 

effective at the time of delivery over a specific time period and scope, provided the requirements of these operating 

instructions are followed.

Not included in the scope of the warranty are natural wear and tear as defined in DIN 31 051, No. 4 whose occurrence 

and scope cannot be controlled by KUHN GmbH.

To secure warranty, we recommend that the operator:

◆ strictly enforces compliance with the provisions of the operating and maintenance manual

◆ instructs operating personnel on the basis of existing documentation and trains them in the professional operation 

of the machine

◆ ensuring that the specified measures for care, upkeep and preventive maintenance are carried out conscientiously

◆ not to use any unsuitable substitute materials, operating equipment and lubricants

◆ prevents the machine from being affected by chemical, electrochemical or electrical factors.

The operator is required, as part of its responsibility under product liability, to ensure that :

◆ the applicable safety regulations are followed in their totality

◆ unauthorized, improper modifications or upgrades are not made(if modifications to the machine are needed 

because of operational reasons they must be coordinated with Kuhn before beginning work)

◆ the machine is operated only under contractually stipulated operating conditions.

KUHN GmbH shall not be liable for damage caused by inappropriate handling by the client or a third party commis-

sioned by the client, or resulting from noncompliance with this operating manual.
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2.3. Loss of Warranty

The warranty shall expire if:

◆ the machine is not used as directed

◆ the machine is or was operated without the protective motor switch and overload relay set to the performance 

parameters of the motor

◆ damage occurs that was caused by improper operation.

◆ damage resulted from non-compliance with the operating instructions.

◆ the machine or individual components of the machine was dismantled by the operator.

◆ the wash press is operated without wash water, without prior consultation with Kuhn GmbH

◆ the wash press is or was run without automatic lubricator

◆ the wash press is or was operated with a full  discharge pipe in continuous operation without feeding of 

screenings.

◆ the discharge pipe is supplied by the operator or a outside company without prior consultation with Kuhn GmbH

◆ the wash press is or was operated with a incorrect control program, with absence of program steps or incorrect 

program parameters.

We would like to draw your attention to the fact that spare parts and accessories not delivered by 

us are also not tested and approved by us.The installation and/or use of such products can therefore 

have a negative effect on the design properties of the machine and thus impair active and/or passive 

safety.

For damage resulting from the use of non-original spares and accessories, KUHN GmbH rejects all 

liabilities and guarantees.

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 32 of 467



Operating instruction

KWP Wash Press Translation of the original Rev. 0413 11/55

3. General Safety Indications

3.1. Explanation of the Safety Symbols Used

3.1.1. Safety Symbols in these Operating Instructions

Please notice that a safety symbol never can replace the text of the safety instruction itself - the text of the safety in-

struction must be read entirely!

Danger

Places with this sign signify that death, severe bodily injury or significant property damage will occur 

if the appropriate precautionary measures are not followed!

Warning

Places with this sign signify that death, severe bodily injury or significant property damage may oc-

cur if the appropriate precautionary measures are not followed!

Caution

Places with this sign signify that small bodily injury or slight property damage may occur if the ap-

propriate precautionary measures are not followed!

Information

Places with this sign provide technical information and tips on usage that damage to the machine 

must be avoided.This symbol is not a safety indication.

Electric current

This symbol warns of danger that might be caused by electrical equipment and hazardous voltage.

Prohibited

Places with this sign signify that it is prohibited to remain under suspended loads.

Information

Places with this sign provide information about possible hazards to the environment
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3.1.2. Safety symbols on the machine

These symbols can be placed directly on the machine or at the installation location. They indicate the locality and type 

of the danger.

Missing warning signs / safety equipment

If warning signs are missing or illegible, the effect of a warning against the danger point is 

lost.

Missing signs or disabled safety equipment no longer provide protection against potential 

hazards.

Missing or illegible warning signs or missing or disabled safety equipment can result in inju-

ries.

Missing signs or signs that are no longer legible must be replaced without delay.

 Do not remove or disable safety equipment.

The operator is responsible for implementing a suitable safety concept and for procuring additional 

safety equipment.

When trespassing the indicated area bodily injury can occur!!

Unauthorized person are not allowed to trespass the indicated area.

Biohazardous materials!

The medium processed by the machine falls under the category of “Bio hazardous Materials”.

The machine must be switched 
on only after reading the safety 

instructions and the service instructions.

Switching notice

Switch on the machine only if aware of the attached safety symbols and with the knowledge of these 

operating instructions

Automatic startup

The machine starts automatically. This could cause specific hazards.

Unauthorized person are not allowed to stay in the periphery of the facility.

Electric current

This symbol warns of danger that might be caused by electrical equipment and hazardous voltage

Ventilation / Aeration

Biogases may develop due to the nature of the material being conveyed.

See to it that there is adequate ventilation or aeration at the mounting site.

CE mark
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3.2. Duty of due care of the operator

This machine was designed and built having due regard to an analysis of safety hazards and after careful selection of 

mandatory harmonized standards, as well as other technical specifications. It, therefore, meets the state of the art and 

guarantees the highest degree of safety.

In practice, however, this safety can only be achieved if all the necessary measures are taken. The operator's duty of 

due care for the machine requires it to plan these measures and monitor their performance.

In particular, the operator must ensure that

◆ the machine is used only as directed (cf. Chapter Product Description )

◆ the machine is operated only in perfect working condition and the safety devices especially are checked regularly 

for their operability

◆ the required personal safety gear for operating, maintenance and repair personnel is available and is used

◆ the operating instructions are always available in legible condition and in complete form at the installation site of 

the machine

◆ only adequately qualified and authorized personnel operate, maintain and repair the machine

◆ this personnel is regularly instructed in all the pertinent issues involving occupational safety and environmental 

protection, and is familiar with these operating instructions and especially the safety indications in them

◆ all the safety and warning signs attached to the machine are not removed and remain legible.

In particular, the operator must ensure that

◆ a hazard assessment (in the context of Working Conditions Act § 5) determines the hazards that arise owing to the 

special working conditions at the installation site of the machine

◆ a user manual (in the context of Work Equipment Regulation § 6) summarizes all other directives and safety indi-

cations that ensue from the hazard assessment of the workstations at the machine.

◆ make sure that the guideline 86/188/EWG for the protection of employees against noise hazards, changed by 

art. 13, para 3 of guideline 98/24/EG (7. April 1998), is obtained.

3.3. Requirements for operating personnel

3.3.1. Operating personnel

Only individuals who are trained, instructed and authorized to operate the machine may do so. These individuals must 

be familiar with the operating manual and act accordingly. The operator is to issue the respective authorization for 

operating personnel in the form of a user manual.

In particular, the personnel must ensure that

◆ everyone working on the machine must read the operating manual and confirm with their signature that they have 

understood it.

◆ No unauthorised personnel are present in the vicinity of the machine while the work is being performed.

◆ Personnel in training only perform work on the machine under the supervision of an experienced person.

◆ In addition to the operating manual, the German Occupational Health and Safety Act and the German Work Equip-

ment Usage Ordinance must be observed.

◆ The operating company or supervisors are informed in the case of malfunctions.

◆ Any changes that could affect the safety of the machine are immediately reported to the responsible supervisor.

The following tasks described in this operating manual may only be performed by qualified personnel:

◆ Only technicians may perform installation and assembly.

◆ Only electricians may perform work on electrical equipment.

◆ Only trained personnel may perform maintenance, upkeep and repair work.

3.3.2. Operating personnel to undergo training

Operating personnel who have to undergo training may work on the machine only under the supervision of an experi-

enced person. Successfully completed training must be confirmed in writing.
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3.4. Information on explosion protection

During normal operation inside the wash press a dangerous explosiv atmosphere can occur due to a mixture of air and 

inflammable gases. Spark generation or hot surfaces can lead to ignition of the mixture and therefore to an explosion. 

The operator's duty of due care for the machine requires it to plan measures to prevent possible sources of ignition and 

monitor their performance.

In particular, the operator must ensure that possible sources of ignition due to

◆ Hot surfaces

• Bearing housing - dry operation 

• Friction  between screw and wear liners

• Bearing housing - damage of bearing

◆ Mechanical ignition sources

• Feed with unallowable material (stones, metal) 

• Grinding of screw-end with housing 

• Bearing - dry operation

• Grinding of screw and wear liners

• Grinding of screw with machine housing

are avoided.

The operator has the possibility to install a gas detector at the machine which shuts down the ma-

chine if a explosiv atmosphere is detected and thus securely prevents an explosion. Hence the abo-

ve mentioned safety and monitoring measurements have a less important part regarding  explosion 

prevention.
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3.5. Special types of hazards

3.5.1. Risk of pinching

3.5.2. When working on electrical equipment

Always keep the switch cabinet and all electrical supply units closed. Access is allowed only to authorized personnel. 

Never clean electrical equipment with water or similar liquids.

Regularly check electrical equipment:

◆ Reattach loose connections

◆ Immediately replace damaged wires or cables.

3.5.3. Operating personnel

Any manipulation of the work processes of the wash press in the area of the hopper may lead 

to pinching of hands or arms.

Any interference with the hopper and the discharge without first shutting down the 

machine is prohibited!

Power and control connections may be live, even if the machine has been shut down.

Touching live parts can lead to serious injuries or death.

Only electricians may perform work on the electrical equipment, observing the specifi-

cations in the operating manual.

The electrical connections on the machine may only be disconnected or plugged in 

when the power supply has been switched off and secured against being switched 

back on.

Improperly performed work on the electrical equipment or touching live cables.

Touching live parts can lead to serious injuries or death.

Only electricians may perform work on the electrical equipment, observing the specifi-

cations in the operating manual.

Before connecting the feed cables, make sure that these are not live.

The connection to the power supply must be set up according to the specifications in 

the circuit diagrams.

It is important to connect the equipotential bonding cable to the labelled equipotential 

bonding terminal according to DIN VDE 0100.

When closing the terminal box, use the original seal.

Use suitable sealing plugs to seal any extra break-through openings against water and 

dust for the explosive area.

Unauthorised personnel

Errors by unauthorised personnel can result in injuries.

Personnel that do not have the proper training do not have the required authorization 

to perform work on the machine.

Work may only be performed by trained personnel authorised for the work to be 

performed.

Before beginning work, the machine must be switched off at the main switches and 

secured against unintended switching on.

Secure the action area of the movable machine parts.
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3.5.4. Biogas Formation

3.6. Basic Safety Measures

3.6.1. Keep information available

Keep these operating instructions by the machine. Ensure that everyone who has to work on the machine can view the 

operating instructions at all times. In addition to the operating manual, the operator must also provide user manuals as 

defined in the Working Conditions Act and the Work Equipment Regulation.Always keep all safety signs and instruction 

plates on the machine in legible condition. Immediately replace signs that have become damaged or unreadable.

3.6.2. Biological or microbiological hazard

3.6.3. Prescribed ambient conditions

Storage or temporary storage only in closed and dry areas with a temperature of 5 °C - 40 °C.

Mounting and operation of the machine only in closed, dry and frost-free areas.

Because of the nature of the material being conveyed, biogas may form and lead to an explosive 

atmosphere.

There is risk of explosion or detonation.

If biogas build-up is discovered on the machine, evacuate everyone from the surroundings of the 

machine.

Switch off the machine from the switch cabinet.

Ventilate the installation site until the gas has disappeared.

Biogas can be identified by its smell which is akin to rotting eggs.

When operating the machine, especially when performing maintenance and upkeep, it is imperative 

that you comply with applicable instructions and guidelines on safety, occupational medicine and 

hygiene since the medium processed by the installation falls under the category of

“Biohazardous materials”

Apart from this operating and maintenance manual, the occupational safety and accident preventi-

on regulations, as amended, are applicable and absolutely binding for the entire plant and the ope-

rator. In particular, they include individual accident prevention regulations issued by professional 

industrial associations, some of which are specified below:

BGV A 1 General regulations

BGV A 3 Electrical machinery and operating equipment

BGV C 5 Wastewater installations
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3.6.4. Before switching on the machine

Sufficiently familiarize yourself with 

◆ the operating and control elements of the machine

◆ machine equipment

◆ the mode of operation of the machine

◆ the immediate surroundings of the machine

◆ the safety gear of the machine

◆ the measures to be taken in the event of an emergency.

Every time before the machine is switched on, do the following:

◆ Check and ensure that all safety devices are attached and functioning.

◆ Check the machine for visible damage. Immediately rectify defects or report them to supervising 

personnel.Operate the machine only when it is in perfect condition.

◆ Check and ensure that only authorized persons remain the in the work area of the machine and no other persons 

will be put at risk when the machine is activated.

3.6.5. In normal mode

Do not remove or deactivate any safety device while the machine is running.Operating personnel must remain only on 

their specified workstations while the machine is running.Operating personnel must ensure that there is no unautho-

rized person in the work area of the machine.

After the machine is switched on, it works via the control unit in automatic mode. 

It can lead to an automatic run at any time.

Take note of the safety instructions

Take note of the acoustical and optical signals
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3.6.6. During Maintenance

Perform the maintenance work prescribed in the operating instructions - adjustment, cleaning, lubrication, upkeep, 

inspection - within the stipulated period.

Take note as well of the special indications for individual components in these operating instructions.

Pay attention to the following issues before performing maintenance work:

◆ switch off the central power supply on the main switch, lock the main switch and attach a warning sign against 

reclosing

◆ ensure that all parts of the drive have cooled down to room temperature

◆ ensure that appropriate hoisting gear and load suspension devices are available when large machine parts have 

to be replaced

◆ bar access to the work area of the machine and ensure that no unauthorized person remains in it

◆ replace any faulty system parts immediately.

◆ use only original spare parts

◆ ensure that suitable collecting containers are available for all substances that are hazardous to groundwater (oils, 

coolants, etc.)

Take note of the following issues after maintenance work is completed and before switching on the machine:

◆ once again check that all bolted joints previously loosened are securely fastened

◆ check whether all safeguards and covers previously removed are properly installed

◆ ensure that all tools, materials and other equipment used have been removed  from the work area

◆ clean the work area and remove liquids that might have spilled and remove similar substances

◆ ensure that all safety devices of the machine are once again functioning perfectly

3.6.7. For environmental protection

3.6.8. System Modifications

For safety reasons, do not undertake any unauthorized modifications on the machine. This also applies to welding work 

on load-bearing parts.

All planned modifications must be approved by Kuhn GmbH in writing.

Use only original spare parts. If third-party parts are used, there is no guarantee that they were designed and manufac-

tured according to load and safety specifications.

We also do not approve third-party parts and special equipment being used on the machine.

When working on and with the machine follow the rules for waste prevention and for proper recyc-

ling or waste disposal.

See to it that substances that are hazardous to groundwater such as grease, oils, coolants, solvent-

containing cleaning fluids, etc. do not overload the soil or reach the sewage system especially when 

performing installation and maintenance work. Collect, store, transport and dispose of these sub-

stances in suitable containers.
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4. Transport

4.1. Safety Indications for Transport

When transporting the machine the following special hazards must be taken into account:

When transporting the machine or parts of the machine, ensure that

• Transport work is only performed by specialised personnel, observing the safety instructions.

• The transport path is cordoned off and secured, so that no unauthorised persons can enter the hazardous area.

• The parts are secured against falling or tipping over. 

4.2. Damage in transit

For transport the machine is placed on a pallet, packed in a sheet and secured with tightening straps.

Check the delivery for damage in transit immediately after receipt.

If damage to the packaging is discovered, which may indicate damage to the content, immediately check the content 

for damage as well.

Show damage that may be discovered immediately to the shipping company and have it confirmed by their representa-

tives.

4.3. Dimensions and weight

Informations about dimensions and weight see Technical Specifications, page 6.

Falling or sagging loads

A falling or tipping machine can cause serious injuries.

Hoisting gear may break if it is not dimensioned for the load.

Transport vehicles may fail or tip over if they are not designed for carrying the weight of the 

machine.

Hoisting devices, factory vehicles, and load-bearing equipment must comply with regu-

lations and be designed for the machine together with the weight of the machine's 

packaging.

It is prohibited to stand under suspended or lifted loads.

Crane and forklift drivers must be authorised to drive the respective equipment.

Falling packaging unit

A falling packaging unit can cause serious injuries or death.

These can slide out of place if the hoisting belts are not attached properly.

The packaging unit can tip, slide out of the belts, and fall down.

Only use hoisting gear with cross braces to transport the machine in a packaging unit.

The hoisting belts must all be lashed outside of the deck boards.

Tipping machine

Injuries from falling or tipping machine.

During lifting, observe the centre of gravity.

When transporting with belts, use at least a three-point suspension.

Use the existing crane eyelets.

When using a forklift for transport, secure the machine against falling off.

The easily flammable packaging material is a fire hazard.

Do not use open fire and no smoking!

Protruding sharp edges may lead to cuts.

Be carefull with parts of the machine.

Remember that transport dimensions and transport weight may vary according to the size of the 

packaging.
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4.4. Permissible Transport Equipment and Devices

4.4.1. Ground transport

Transport the machine only in the original packaging and using suitable ground transportation designed for the load 

and size of the machine.Do not place any objects on the machine while it is being transported.

During transport protect the machine against:

◆ overturning

◆ violent action from the outside

◆ mechanical jolts and vibrations

◆ humidity

◆ effects of heat.

4.4.2. Suspended transport

Transport the machine only in the original packaging and using suitable hoisting gear designed for the load and size of 

the machine.

Use load suspension devices and slings with cross braces as lifting devices.

4.5. Temporary storage

Place the machine horizontally and torsion-free on a solid, load-bearing foundation.During transport and storage, 

protect the machine from:

◆ overturning

◆ violent action from the outside

◆ mechanical jolts and vibrations

◆ humidity

◆ effects of heat.

Do not place any objects on the machine during storage.

4.6. Transport to the Installation Site

Transport the machine to its final installation site only in the original packaging and with suitable ground transportation 

and hoisting gear designed for the load and dimensions of the machine.
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5. Assembly

5.1. Safety Indications for Installation

Take note of the following hazards when installing the machine:

Falling or sagging loads

A falling or tipping machine can cause serious injuries.

Hoisting gear may break if it is not dimensioned for the load.

Transport vehicles may fail or tip over if they are not designed for carrying the weight of the 

machine.

Hoisting devices, factory vehicles, and load-bearing equipment must comply with regu-

lations and be designed for the machine together with the weight of the machine's 

packaging.

It is prohibited to stand under suspended or lifted loads.

Crane and forklift drivers must be authorised to drive the respective equipment.

Tipping machine

Injuries from falling or tipping machine.

During lifting, observe the centre of gravity.

When transporting with belts, use at least a three-point suspension.

Use the existing crane eyelets.

When using a forklift for transport, secure the machine against falling off.

Falling parts of the plant

Incorrectly placed or improperly fastened machine parts may fall or overturn.

Parts loosely lying on each other may slip and fall.

Improper set up during assembly

If assembly is not performed properly, this can result in damage to the machine and as a 

result, to injuries to persons.

Incorrect bolt tightening torques may cause severe personal injury and property 

damage.

Improper assembly can result in damage later on.

It is not possible for a single person to assemble the machine. Several people must be 

on hand to assemble the machine.

The assistants may only perform work the tasks they have been assigned by the 

plant's installation technician.

The fastening hardware must be dimensioned to withstand the loads during operation.

Unauthorised changes

Unauthorised changes or attaching additional equipment that has not been approved by 

the manufacturer is hazardous for the function of the machine.

It is prohibited to make changes to the machine.

Attaching additional equipment requires the advance approval of the manufacturer.
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In general, assembly and installation of the KWP Wash Press will be carried out by KUHN specialists.

• In the event the machine operator installs the machine, this should be done only by specialists and strictly accor-

ding to Kuhn regulations. 

• Follow the rules contained in these operating instructions.

5.2. Environmental Requirements for Installation

5.2.1. Installation site

Before commencing installation, check whether the dimensions of the installation site and structural conditions coincide 

with the requirements and the dimensional specifications indicated in planning documents.When doing so, make sure 

that:

◆ the points of support of the feet can be fixed on an even surface. Level off uneven surfaces by using spacer 

sheets.

◆ the substructure of the installation site has adequate static dimensions in order to carry the operating weight of the 

wash press.

◆ there is adequate free space to disassemble the drain pan

• Make sure that the trough does not jam or the trough seal damaged.

◆ the motors can easily be reached and in particular the motor ventilation has a distance of at least 100 mm to other 

parts. 

◆ the installation site has adequate ventilation.

◆ the mounting area is frost-free.

◆ the inspection holes of the wash press are well accessible

◆ the solenoid valve block is well accessible.

◆ the automatic lubricator is easily accessible.

Improperly performed work on the electrical equipment or touching live cables.

Touching live parts can lead to serious injuries or death.

Only electricians may perform work on the electrical equipment, observing the specifi-

cations in the operating manual.

Before connecting the feed cables, make sure that these are not live.

The connection to the power supply must be set up according to the specifications in 

the circuit diagrams.

It is important to connect the equipotential bonding cable to the labelled equipotential 

bonding terminal according to DIN VDE 0100.

When closing the terminal box, use the original seal.

Use suitable sealing plugs to seal any extra break-through openings against water and 

dust for the explosive area.

Melting or burning cables

Improperly laid lines (e.g., too small bend radius) may lead to scorching and burning 

cables

Protruding sharp edges may lead to cuts.

Be carefull with parts of the machine.

The operator must ensure that the installation site is not exposed to any direct effect of frost since 

this could cause severe damage.

If the installation site should be outdoor it is neccessary to confer with KUHN GmbH.
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5.3. Removing Transport Safety Devices

5.3.1. Opening packaging

Upon delivery to the installation site, open and remove the original packaging.

The packaging consists of a pallet, packaging sheet and tightening straps.

There is no need for special tools to open the packaging.

5.3.2. Checking the supplied kit

The standard supplied kit of the KWP wash press consists of the following parts:

◆ Press body with screw and geared motor

◆ Drain pan

◆ Feet

◆ Fastening material

◆ Solenoid valve block

◆ Automatic lubricator

After taking the parts out of the packaging check the supplied kit against the parts list and delivery note.

Immediately report damaged or missing parts to Kuhn GmbH.

5.3.3. Removing accessories

Remove all separately supplied accessories such as pins, bolts, etc. from the wash press and place them nearby within 

easy reach.
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5.4. Assembly and installation

5.4.1. Adjustment at the installation site

Only use lifting equipment appropriate for the weight of the system/system components.

Securely fasten the load suspension devices and slings on existing load fastening points and place the machine on the 

installation site.

Drill mounting holes and screw the feet tightly using approved M10 stainless steel pegs with spacer permitted under.

When doing so, make sure that the wash press:

◆ is placed on an even surface

◆ is aligned exactly horizontal

◆ is free from bracings after mounting.

5.4.2. Mounting feed hopper

The feed hopper must match the discharge of the upstream step screen or another conveyor.

Insert a flat packing between the feed hopper flange of the wash press and the flange of the feed hopper.

During installation dropping or toppling parts can cause serious up to deathly injuries.

It is prohibited to remain under suspended loads

Only use lifting equipment appropriate for the weight of the system/system compon-

ents.
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5.4.3. Mounting discharge pipe

Fasten the discharge pipe in the needed position on the wash press. 

The bolts required for this are included in the supplied kit.

◆ Insert a flat packing between discharge pipe and end flange of the machine.

◆ The brackets needed to support the discharge pipe must match structural conditions.

◆ Bolt together the adjusted brackets with the building, depending on weight demand with building authority 

approved stainless steel anchors.

5.4.4. Installing wash water supply

Connect the wash water supply for the washing and rinsing to the water distribution through a flexible delivery hose.

The following conditions must be met:

◆ Operate the wash press at a working pressure of the wash water of 3 – 4 bar. If the working supply pressure 

exceeds a value of 5 bar, connect a pressure regulator upstream from the hose.

◆ The working supply pressure must not fall below a value of 2.5 bar.

◆ The wash water used must be at least of industrial water quality.

• When using wash water without assured quality, install a preliminary filter with a filter unit of <150 πm in the 

wash water hose.

• The preliminary filter must reliably prevent dirt particles that affect the functioning of the solenoid valves. Instal-

ling a preliminary filter with automatic backwashing is recommended

◆ If for operational reasons (such as variable supply pressure) the wash water supply cannot be adequately 

assured, install a flow monitor and a pressure control device in the supply line. These two must be integrated into 

the safety monitor of the control unit. These two must be integrated into the safety monitor of the control unit..

If the machine is delivered without discharge pipe, arrange the terms of construction and implemen-

tation of the compacting pipe with Kuhn.

Avoid longer non-operation periods of the material being conveyed in the discharge pipe. Arrange 

the terms with Kuhn if this is an option.

Same is valid if the machine and the discharge pipe is mounted outdoor.

Where the wash water supply will be connected to the drinking water - even if only temporarily - 

requirements of local utilities and DVGW for pipeline network disconnection must be observed.

No process waters containing acid or base may be used as wash waters.
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5.4.5. Install waste line

Lay the waste line with a sufficient incline so that the discharge trough of the wash press can run completely empty. 

The outside diameter of the connecting pipe for the waste line matches standard PVC drainpipes DN70 or DN100.

Ensure that

◆ the incline of the outlet pipe is at least 2% – 3%.

◆ the outlet pipe is kept at short as possible.

◆ no solid deposits can build up because of backwater.

5.4.6. Install automatic lubricator

The automatic lubricator is delivered seperatly with the machine. It has to be installed on the bearing housing before 

startup of the machine. 

1. Remove blanking plug on lubrication outlet.

2. Screw in and fix (2 Nm) lubricator to bearing housing.

5.4.7. Connect ex-protected solenoid valves

Perform the electric connection of the solenoid valves according to the connection layout below.

There is another connection layout in the connector box of the solenoid valves.

Before startup of the machine the automatic lubricator has to be started up. See chapter 6.3.1. for 

the correct settings.

Explosion protected junction 

box:

Make: STAHL

Type 8118 / 121-807

EEe e II T6

PTB  EX-97 D 3123

690V, 6mm2 

with 5x screw connections

M25 x 1,5

1x screw-type blank cap

M25 x 1,5

Supply line to the solenoid 

valves respectively

Oelflex 3 x 1,5 mm2

Die Maschine darf erst

nach Kenntnis der Sicherheits-

hinweise und der Bedienungs-

anleitung eingeschaltet werden.
The machine must be switched on only

after reading the safety instructions

and the service instructions.

Automatic lubricator

EX-KWP

Explosion 

MV1 screw rinsing

MV2 inlet hopper 

MV3 washing zone

MV4 compaction zone/

rinsing

drain pan rinsing

junction box

Switch cabinet

protected

rinsing
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5.4.8. Connecting motor

The terminal box of motors with 1 rpm has a connection plate with 6 terminals. Perform the electric connection of the 

motor according to the connection layout below.

There is another connection layout in the junction box of the motor.

◆ Match the lead cross-section with the rated current.

◆ Attach cable grips on the power cords.

5.4.9. Mounting gearbox ventilation

The gearbox of the drive unit has been filled with oil ex factory. The bleeder hole of the gear box has been plugged to 

prevent oil leakage from the wash press during transport. The bleed valve is delivered separately (tied to the motor).

Once the wash press has been installed in its final position, the colour coded plug must be removed, and the bleeder 

valve must be screwed in.

Make sure to store the plug in a safe place, in case it might be needed at a later time, should the gearbox need to be 

dismounted.

When connecting the motor, improperly performed work steps may pose a hazard of electrocu-

tion even to unrelated personnel or damage to the system.

An earth conductor compliant with DIN VDE 0100 must be connected to the marked 

terminal.

Use the original seal for closing the terminal box.

Any unused supply openings must be plugged with appropriate sealing plugs for the 

ex section to prevent the intrusion of dust and water.

L1 L3L2 L1 L3L2

W2 V2U2W2 V2U2

Motor connection in nameplate

230 V        400 V

Connection example at

supply voltage 400 V

Motor connection in nameplate

400 V        690 V

Connection example at

supply voltage 400 V
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5.4.10. Warning and information signs

Adjacent warning and information signs are mounted on the machine:

5.5. Instructions for disposing of packaging material

Immediately replace unrecognizable, damaged or missing signs.

Professionally dispose of packaging materials according to the respective regulations specific to the 

state.

Die Maschine darf erst

nach Kenntnis der Sicherheits-

hinweise und der Bedienungs-

anleitung eingeschaltet werden.
The machine must be switched on only

after reading the safety instructions

and the service instructions.
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6. Startup

6.1. Safety instructions for startup

6.1.1. General safety instructions

6.1.2. Special hazards

Take note of the following hazards during machine startup:

6.2. Checking supply and discharge lines

Prerequisite to commissioning is an appropriate installation of the wash press, and proper connection to supply and 

waste lines.

It must be verified that

◆ water supply has been connected and is operational

◆ the hopper matched the upstream machine and is securely fastened to the wash press

◆ electric connections in the terminal box have benn carried out appropriately, and the actual operating voltage is 

compliant with specifications provided on the motor. 

◆ all electrical safeguards, e.g. grounding, motor protection, and current relay are fully functional.

◆ All screw connections must be tightened completely.

To prevent machine damage or mortally dangerous injuries during machine startup, be sure to 

comply with the following:

Only persons qualified to perform machine startup and following safety instructions 

may do so.

Before the initial start check whether all tools and foreign objects have been removed 

from the machine.

Activate all safety devices and emergency stop switches before startup.

Check the direction of rotation before startup. It must correspond to the arrow indica-

ting direction of rotation attached to the gearbox.

Make sure that no one is in the danger zone of the machine.

Unhampered discharge of the sediment must be ensured.

Incorrect connections can cause the machine to start up unexpectedly or lead to uncontrolled 

machine movements.

 Injuries as result of sudden movements of the machine.

Make sure that no one is in the danger zone of the machine.

Activate all safety devices and emergency stop switches before startup.

Improperly performed work on the electrical equipment

Mixed up connections causes the motor to run in the wrong direction. This leads to severe 

machine damage.

Incorrectly wired connections can destroy electrical/electronic components.

Electrostatic processes/current interruption can damage electronic components and even 

lead to software errors.

The wash press may only be operated with a current relay set to the performance parameters of its 

motor, and an overload switch.
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6.3. Performing basic settings

Make the following dispositions before startup:

◆ Check the direction of rotation of the drive motor.

• If the rotational direction is correct, the screw flanks move in the direction of the discharge opening.

Perform the following settings before startup:

◆ Set the overload relay exactly to the performance parameters of the geared motor.

◆ Set current relay to 0.9 - 1s delay time. 

◆ Define settings of the overload switch exactly in accordance with performance parameters provided on the drive 

motors.

6.3.1. Startup automatic lubricator

Before startup of the machine the automatic lubricator has to be set to the correct value.

◆ If the machine is run with screening and an increased amount of water (e. g. launder), the lubricator has to be set 

to value 3. 

◆ For all other cases (without increased amount of water) the lubricator has to be set to value 12.

6.4. Inspections before initial start

Please verify before initial start-up of the wash press:

◆ no packaging or other loose items remain in or on the system. 

◆ the system and its safeguards are fully operational. 

◆ the cover over the compaction zone has been closed and secured with the snap latches provided

◆ the drain pan is closed and locked with the spring-loaded latches

◆ the gearbox is filled with a sufficient amount of oil

◆ the wash water supply is free of impurities (chips, sand, etc.). The line must be flushed before connecting to the 

solenoid valves.

6.4.1. Test solenoid valves

Before startup of the wash press using solids, test the solenoid valves and their functioning in automatic mode.

To this end, the operator must start the operating program independently of the downstream unit.

It must be verified, whether the solenoid valves open and close as per program requirements.

If the machine is run without an automatic lubricator, any warranty and guarantee claim expires.

This check will prevent any later problems arising during operation with solids.
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6.5. Starting the machine for the first time

An initial start-up of the wash press will be required following initial installation, but also after an extended period of 

decommissioning and subsequent recomissioning.

The initial start is made via the control elements on the central switch cabinet.

6.5.1. Initial start on the switch cabinet

Where the wash press is equipped with a local control station, the key switch must be set toREMO-

TE.

1 1. Turn main switch to position 1 (ON)

    M      0      A
2. Set selector switch to position M (MANUAL)

• The wash press is set to permanent operation

3. Check and monitor operation of the wash press

Monitor the running direction of the wash press.

The monitoring functions - motor protection, overload and (optionally) wash water supply - are ac-

tivated.

The monitoring functions for the running of the wash press and downstream machines are not ac-

tivated.

    M      0      A
4. After correctly running the right direction, set the selector switch to position 0 and shut down the 

drive.

0 5. Turn the main switch to position 0 (OFF)
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6.5.2. Initial start-up at the local control station (optional)

6.6. Controls after initial start

After successful initial start-up, the wash press must be checked for the following:

◆ wash water has drained off freely

◆ any damage

◆ all built-on parts are still present

◆ screw connections have become loose.

1 1. Turn main switch on switch cabinet to position 1 (ON)

ON-SITE 0  REM
2. Set key-operated switch of the on-site control post to position ON-SITE

BACK  0  FORW
3. Turn selector switch to the position FORW.

• The wash press is set to permanent operation

4. Check and monitor operation of the wash press

Monitor the running direction of the wash press.

The monitoring functions - motor protection, overload and (optionally) wash water supply - are ac-

tivated.

The monitoring functions for the running of the wash press and downstream machines are not ac-

tivated.

0      I
ON-SITE 0  REM

5. After correctly running the right direction, set the selector switches to position 0 (OFF).

0 6. Turn main switch on switch cabinet to position 0 (OFF)
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7. Operation

7.1. Safety instructions for operation

The following safety notices must be observed during operation of the wash press to prevent 

fatal injuries, damage to machinery and equipment.

Conduct all required functional checks of the emergency stop devices prior to any 

start-up of the wash press.

Information contained in the operations manual for work stations at the wash press 

must be observed.

The wash press may only be operated via predefined work stations.

During operation of the wash press, no other persons outside of authorised operating 

personnel are allowed in the vicinity of the system.

Should the MALFUNCTION indicator light up, the wash press must be immediately 

switched off by turning the switch into position 0 (OFF), and the fault must be rectified.

After an emergency stop, the wash press must be secured against an accidental 

restart. A restart may only be induced, once the fault situation has been remedied.

Should the wash press be decommissioned for an extended period of time, and 

remain without supervision, the main switch must be turned into the position 0 (OFF), 

and the unit must be marked with a warning sign to prevent accidental restart.

Unauthorised operating parameters / software.

Changing the operating parameters changes the system behaviour of turning or moving 

parts of the machine.

The use of a controller with software that has not been licensed compromises the safety 

and reliability of the machine.

Only authorised persons who have detailed knowledge of the functional principle and 

construction of the machine may make changes to the operating parameters.

The use of not licensed software is prohibited.

Automatic operation

After the plant is switched on, the plant operates automatically via the controller.

The plant can start up automatically at any time.

Observe the safety instructions

Observe the acoustic and visual signals

Injury from beeing squeezed, caught and entangled

Operation only with intervisibility  to the machine. 

Presence of a second person is obligated. 

Special attentiveness necessary.

Reverse rotation of the wash press for a longer period may cause a damage of the machine. 

Never operate a wash press loaded with material to be pressed for longer than 1,5 

revolutions in backward motion. 

Backward motion may occur only in the groping mode.

The subsequent forward motion must last longer than 1,5 revolutions. 

Operating a defective or non-secure system can lead to personal injury. Also the system can 

be damaged severely.

After an emergency button is activated, restart the machine only when the reason for 

activation has been eliminated and secure operation can be guaranteed.
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7.2. Workstations of operating personnel

The workplaces for the operation of the wash press are located at the central control cabinet or (optional) the operating 

controls directly on the unit.

1

OPERATION OPERATION MALFUNCTIONMALFUNCTION

     M      0      A      M      0      A BACK  0  FORW

STEP SCREEN WASH PRESS

 EMERGENCY
STOP 

ACTIVATED

  ACKNOWLEDGE
SYSTEM

MALFUNCTION
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7.3. Description of controls and displays

Operating controls and optical displays for the wash press are located at the central control cabinet and (optional) 

directly on the unit.

7.3.1. Control elements and displays on the switch cabinet

The operating controls at the central control cabinet switch the wash press on and off, and provide setting options for 

the required operations mode. Indicator lights show the current operating conditions of the system.

In automatic mode, all monitoring functions are activated

In manual operation only the monitoring functions - motor protection and overload - are activa-

ted.The monitoring functions of downstream machines are not activated.

0 Main switch Circuit closer/circuit breaker for all machines operated from this switch 

cabinet

Emergency switch Stop in emergency situations for all machines operated from this switch 

cabinet

    M      0      A
Selector switch Selection of the operating mode – manual - 0 - automatic

BACK  0  FORW
Selector switch Selection of the drive direction - BACK - 0 - FORW

OPERATION
Indicator lamp green Machine in operation

MALFUNCTION
Indicator lamp red System fault

ACKNOWLEDGE

SYSTEM

MALFUNCTION

Luminous pushbutton 

key red

System malfunction / acknowledge system malfunction / reset 

emergency-stop

EMERGENCY

STOP

ACTIVATED

Indicator lamp red Emergency stop activated
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7.3.2. Control elements and displays on site

Using the key-operated switch on the on-site control post, the machine is prepared for continuous operation in the ON-

SITE mode, switched off in the “0” mode or activated for control from the switch cabinet in REMOTE mode.

The wash press is switchen on and off via the selector switch ON ( I) - OFF ( 0 ).

7.4. Adjustment and Alignment

The wash press is ready for automatic operation if:

◆ the main switch on the switch cabinet is on position 1 (ON)

◆ the selector switch on the switch cabinet is in position AUTOMATIC

◆ the selector switch for the running direction is in position 0

◆ the key-operated switch on the on-site control post (optional) is in position REMOTE

◆ the Ready to operate message can be seen in the control unit of all downstream machines

◆ the water supply has been activated

◆ there is no malfunction.

A local control station is an optional extra and is therefore not included in all wash press.

In manual operation only the monitoring functions - motor protection and overload - are activa-

ted.The monitoring functions of downstream machines are not activated.

ON-SITE 0  REM
Key-operated switch Selection of operating mode ON-SITE - 0 - REMOTE

BACK  0  FORW
Selector switch Selection of the drive direction - BACK - 0 - FORW

Emergency switch Stop in emergency situations for all machines operated from this on-site 

control post
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7.5. Operation

7.5.1. Automatic mode

Automatic operation is the default operations mode for the wash press. A preset number of discharges of an upstream 

machine or a level measuring in the hopper generates signals in the control unit which automatically controls the 

machine.

7.5.1.1 Activating automatic operation on the switch cabinet

7.5.2. Manual operation

In addition to automatic operation, the screw press can also be operated manually via the central control cabinet or the 

local control station (optional).

7.5.2.1 Activating manual operation on the switch cabinet

1 1. Turn main switch to position 1 (ON)

• The control voltage supply is switched on.

ON-SITE 0  REM
2. Set the key-operated switch on the on-site control post to position REMOTE.

• Remote operation is prepared..

    M      0      A OPERATION
3. Set the selector switch to position A (AUTOMATIC).

• The green indicator light signals drive operation, when the wash press is accessed.

Injury from beeing squeezed, caught and entangled

Operation only with intervisibility  to the machine. 

Presence of a second person is obligated. 

Special attentiveness necessary.

Reverse rotation of the wash press for a longer period may cause a damage of the machine. 

Never operate a wash press loaded with material to be pressed for longer than 1,5 

revolutions in backward motion. 

Backward motion may occur only in the groping mode.

The subsequent forward motion must last longer than 1,5 revolutions. 

1 1. Turn main switch to position 1 (ON)

• The control voltage supply is switched on.

ON-SITE 0  REM
2. Set the key-operated switch on the on-site control post to position REMOTE.

• Remote operation is prepared..

    M      0      A
3. Set selector switch to position M (MANUAL)

BACK  0  FORW OPERATION
4. Start the wash press using the selector switch BACK - 0 - FORW.

• The wash press runs in continuous operation in the required drive direction.

• The green indicator lamp lights up.
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7.5.2.2 Switching on manual operation on an on-site control post

7.5.3. Emergency situation

7.5.3.1 Restarting after activation of emergency button

1. Unlock the activated emergency button.

2. Activate the switch ACKNOWLEDGE SYSTEM MALFUNCTION.

3. Restart the wash press in the appropriate operational mode.

A local control station is an optional extra and is therefore not included in all wash presss.

Prior to any start-up from a local control station, mains supply must be switched on at the central 

control cabinet.

Reverse rotation of the wash press for a longer period may cause a damage of the machine. 

Never operate a wash press loaded with material to be pressed for longer than 1,5 

revolutions in backward motion. 

Backward motion may occur only in the groping mode.

The subsequent forward motion must last longer than 1,5 revolutions. 

ON-SITE 0  REM
5. Set key-operated switch of the on-site control post to position ON-SITE

• Manual operation is prepared.

BACK  0  FORW OPERATION
6. Start the wash press using the selector switch BACK - 0 - FORW.

• The wash press runs in continuous operation in the required drive direction.

• The green indicator lamp lights up.

Operating a defective or non-secure system can lead to personal injury. Also the system can 

be damaged severely.

After an emergency button is activated, restart the machine only when the reason for 

activation has been eliminated and secure operation can be guaranteed.

EMERGENCY

STOP

ACTIVATED

Once a situation is identified which can lead to injury or danger to person or which can damage the 

machine, immediately activate the nearest emergency button.

Activation of the emergency button is indicated by the illumination of the red indicator lamp on the 

switch cabinet.
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8. Maintenance

8.1. Safety Indications for Maintenance

Power and control connections may be live, even if the machine has been shut down.

Touching live parts can lead to serious injuries or death.

Only electricians may perform work on the electrical equipment, observing the specifi-

cations in the operating manual.

The electrical connections on the machine may only be disconnected or plugged in 

when the power supply has been switched off and secured against being switched 

back on.

Supply power and existing residual voltage

If the terminal boxes or cover panels are removed, live terminals and cables are accessible.

Touching live parts can lead to serious injuries or death.

Before beginning maintenance work, all power supplies must be switched off, secured 

against unintended start up, and provided with a sign announcing the maintenance 

work.

All other power supplies must be switched off.

The 5 steps for safely switching off the electrical power must be performed before 

beginning the work.

Only electricians may perform work on the electrical equipment, observing the specifi-

cations in the operating manual.

All safety regulations for the respective profession should be observed.

Do not touch any exposed cable terminals.

Deenergise all live parts.

Unannounced maintenance work

While maintenance work is underway, third parties could potentially cause the machine to 

go into motion.

Unexpected machine movements can result in injuries.

Before starting maintenance work, bar access to the work area and put up warning 

signs.

The operating personnel must be informed that maintenance work will be taking place.

Falling parts

Injuries due to crushing or impact.

Secure the parts against falling before removing the fastening hardware.

Always use suitable hoisting gear to lift heavy parts.

Lack of safety equipment

Operating the machine without safety equipment or safety components or with these 

disabled can cause serious injuries or death.

If, for maintenance purposes, removing certain pieces of safety equipment or safety 

components cannot be avoided, the removed parts must be reinstalled immediately 

upon completion of the maintenance work, and tested to ensure that the parts are 

functioning correctly.

It is prohibited to operate the machine without the required safety equipment and 

safety components.

Restoring the power supply

Restoring the power supply to a machine that is switched off can cause it to start up unex-

pectedly.

When shutting down the machine, the machine must be switched off at the main swit-

ches and secured against unintended switching back on.

Secure the action area of the movable machine parts.
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Pay attention to the following issues before performing maintenance work:

◆ switch off the central power supply on the main switch, lock the main switch and attach a warning sign against 

reclosing

◆ ensure that all parts of the drive have cooled down to room temperature

◆ ensure that appropriate hoisting gear and load suspension devices are available when large machine parts have 

to be replaced

◆ bar access to the work area of the machine and ensure that no unauthorized person remains in it

◆ Immediately replace any defective parts of the plant.

◆ use only original spare parts

◆ ensure that suitable collecting containers are available for all substances that are hazardous to groundwater (oils, 

coolants, etc.)

◆ Perform all steps in the specified sequence.

Only operating personnel who adhere to the letter of the user manual may perform cleaning, lubrication and mainte-

nance work.

Only authorized specialists who follow accident prevention regulations may perform repair work.

Basically, only trained electricians may perform work on electrical  equipment of the machine.

Safeguard a wide area around the work area before beginning maintenance work.

Disconnect all voltage sources and secure against unintentional reclosing.

Use only the indicated fuels.

Used only spare parts that are included in our spare parts list.

Always replace self-locking nuts.

Always maintain the indicated bolt tightening torques.

Dispose all non-recyclable fuels, lubricants and additives in an ecologically acceptable way.

Comply with the chapter “General Safety Indications”.

Using the wrong spare parts

The use of the wrong spare parts or operating materials can result in damage to the 

machine over time.

Only use spare parts from our spare part list or parts that we have approved.

It is not permissible to interchange individual components.

It is not permissible to make any subsequent modifications to the machine.

Only use the specified operating materials.

Always replace self-locking screws and nuts with new hardware.

The exact specified bolt tightening torques must be observed.

Document all work performed and keep the records safe!

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 62 of 467



Operating instruction

KWP Wash Press Translation of the original Rev. 0413 41/55

Take note of the following issues after maintenance work is completed and before switching on the machine:

◆ once again check that all bolted joints previously loosened are securely fastened

◆ check whether all safeguards and covers previously removed are properly installed

◆ ensure that all tools, materials and other equipment used have been removed  from the work area

◆ clean the work area and remove liquids that might have spilled and remove similar substances

◆ ensure that all safety devices of the machine are once again functioning perfectly

◆ The ground connections in the area of the work to be performed are still in place. Secure fit and unhindered flow 

and motion must be checked.

◆ The work has been completed.

◆ All foreign objects have been removed from the work area.

◆ The safety equipment has been properly mounted and is functional.

◆ The machine is functional.

8.1.1. 5 steps for safely shutting down a machine

1. Switch off the main switches (switch all free of voltage)

2. Secure the main switches against being switched back on

3. Check that machine is free of voltage

4. Establish earthing on all sides

5. Cover neighbouring parts that are live. 
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8.2. Inspections and Preventive Maintenance

8.2.1. Daily

8.2.1.1 Checking operability

During operation observe whether:

◆ unusual running noises can be heard

◆ if any oil is leaking from the gearbox.

◆ the motor temperature is high

◆ the hinge is tight.

8.2.2. Monthly or every 100 operating hours

8.2.2.1 Checking the safety devices

1. Switch wash press to manual operation.

2. Activate the emergency button.

• The system must come to a full stop and the red control light on the central control cabinet must light up.

3. Unlock the activated emergency button.

4. Activate the switch ACKNOWLEDGE SYSTEM MALFUNCTION.

5. Switch on main switch and restart the machine using the controls in the desired operating mode.

6. Repeat the procedure with all emergency buttons.

8.2.2.2 Checking protective motor switches and overload relays

The exact reference variables are described in the machine control concept. Please consult Kuhn GmbH if you have 

any questions.

8.2.2.3 Check gearbox, screw, lubricator and slotted screen bottom

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Unlock covers and remove them.

1. Turn main switch on switch cabinet to position 1 (ON)

2. Set selector switch to position M (MANUAL)

3. Set selector switch to position FORW.

4. Check screw for balanced and true running.

5. Check gearbox for leakage (see operating instruction provided by the gearbox manufacturer).

6. Check gearbox compartment temperature.

7. Check function and filling level of automatic lubricator.

8. After all checks have been completed, switch off the main switch and secure against accidental restart.

9. Replace and refasten covers.

10. Check slotted screen bottom for deformations.

11. Switch on main switch, and restart the system in the required operations mode via the operating controls.

Damages on components can be exacerbated and lead to severe damage to property and 

equipment.

Immediately initiate repairs if damage is discovered.

Do not operate the machine without operational emergency stop devices. Immediately rectify any 

defect discovered.

The machine should be shut down immediately if value deviations are detected.

During the examination the machine is working in continuous operation. 

Reaching in the motion outlet of the machine may cause serious injuries.

Do not reach into the motion outlet of the machine.

Damages on components can be exacerbated and lead to severe damage to property and 

equipment.

Immediately initiate repairs if damage is discovered.
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8.2.2.4 Assessing the press output and throughput

8.2.3. Semi-annually or every 600 operating hours

8.2.3.1 Checking fastenings and screw connections, air ducts

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Check all screw connection and fastenings for secure fit.

• Tighten loose screw connections and fastenings.

3. Check connection area and fastenings for cleanliness ans electric connections for proper fit.

4. Clean drive motor air ducts.

5. Switch on main switch and restart the machine using the control elements in the desired operating mode.

If the press output and throughput diminish, assume that the screw is worn. 

In this case, disassemble the screw and check for dimensional accuracy. 

Consult Kuhn GmbH when doing so.
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8.3. Cleaning, lubrication, maintenance

8.3.1. Weekly or after 30 operating hours

8.3.1.1 Cleaning

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Clean the outside of the machine using a suitable cleaning device.

3. Switch on main switch, and restart the system in the required operations mode via the operating controls.

8.3.2. Monthly or after 100 operating hours

8.3.2.1 Clean drain pan and compaction zone

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Clean drain pan

3. Clean compaction zone.

> use a brush for persistent pollutions.

4. Switch on main switch, and restart the system in the required operations mode via the operating controls.

8.3.2.2 Check the cleaning brushes

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Check cleaning brush for wear.

3. Loosen fastening clips and replace worn cleaning brush.

4. Switch on main switch, and restart the system in the required operations mode via the operating controls.

8.3.2.3 Checking the solenoid valves

1. Observe the wash press during a wash procedure (with the fewest screenings) and check whether the solenoid 

valves switch according to specifications and open and close correctly.

While cleaning the electrical equipement directly with a water jet, there may be infiltration of 

water and therefore the risk of injuries from electrical shock. Additionally short circuit may 

damaged the machine.

It is imperative that other electrical equipment are not directly cleaned with the water 

jet but with a brush, etc.

The terminal boxes and the switch cabinet must be closed before cleaning with a water 

jet or a pressure cleaner. Never sprinkle directly to electrical devices.

Emerging lubricant, solvents, preserving agents, etc. can cause caustic burning if they come 

into direct contact with the skin.

Wear personal protective clothing and protective equipment.

Danger of infection due to contact with compacted material and wastewater.

Avoid cotact with compacted material and wastewater.

observe categorically safety-related, medical-related and und hygienic specifications.

Wear protective glasses and protective gloves.

Replace the cleaning brushes if the bristles no longer protrude over the side of the screw or if there 

is build-up of material to be pressed in the feed hopper.

Brush projection

Locking clamps
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8.3.3. Semi-annualy or every 600 operating hours

8.3.3.1 Check gearbox oil level and consistency

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Unscrew the oil drain plug and take out some oil.

3. Check the condition of the conical ring on the oil drain plug, replace the conical ring if necessary.

4. Lock the gearbox using the oil drain plug.

5. Signs of effects on the oil can be recognised by means of visual inspection. 

• Fresh oil looks clear, has a typical smell and a product-specific color. Cloudiness or a fuzzy appearance point to 

the presence of water and/or contamination. A dark to black coloration indicates residue buildup, strong thermal 

disintegration or contamination.

6. Check the oil level of the gearbox and fill with oil if needed.

• Unscrew the oil level plug. The gear oil must reach the bottom edge of the oil level hole.

7. If inadequately full, unscrew the ventilating valve and using a filling filter fill with oil through the oil level hole until the 

oil reaches the bottom edge. Use the oil types indicated on the name plate of the gearbox.

8. Switch on main switch, and restart the system in the required operations mode via the operating controls.

8.3.3.2 Clean drive and gearbox ventilation

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Cleaning drive and gearbox ventilation.

3. Switch on main switch, and restart the system in the required operations mode via the operating controls.

8.3.4. Annually

8.3.4.1 Check drive unit

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Check the three-phase A.C. motor and gearbox for damage and tightness.

3. Check the fastening screws for secure fit.

4. Switch on main switch, and restart the system in the required operations mode via the operating controls.

Venting valve

Oil level plug

Oil drain plug
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8.3.5. Every 2 years

8.3.5.1 Replace gearbox oil

1. Switch off the machine using the main switch and secure against unintentional reclosing.

2. Place container under oil drain plug

3. Unscrew ventilating valve

4. Unscrew oil level plug

5. Unscrew oil drain plug and drain oil into a container approved for this purpose

6. Perform oil flooding

7. Screw oil drain plug on. If needed, use a new gasket ring

8. Using a filling filter fill with new gear oil through the vent hole. Use the oil types and amounts indicated on the name 

plate of the gearbox.

9. Check the filling height

> The oil level must reach the bottom edge of the oil level hole

10. Screw oil level plug on

11. Screw in ventilating valve

12. Switch on main switch and restart the machine using the control elements in the desired operating mode.

Caution! Gearbox case and oil can be hot. There is risk of burning.

Wait until the gearbox has sufficiently cooled down that there is no longer any risk of 

burning from the gearbox or from the oil.

Information: The gearbox must still be warm to the touch since insufficient flowability due to oil that 

has become too cold makes correct emptying difficult.

When changing the oil clean the gearbox case thoroughly by means of oil flooding to remove oil 

sludge, abrasion and old oil residues. Use the same type of oil used for operating the gearbox.

The specifications in the documentation of the gear manufacturer must be observed.

Use the oil types and amounts indicated on the name plate of the gearbox.

Waste oil must be disposed of according to environmental requirements!

Venting valve

Oil level plug

Oil drain plug
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8.3.6. Maintenance of components

8.3.7. Maintenance schedule

Please refer to the operating and maintenance instructions of individual equipment manufacturers 

provided for maintenance of vendor parts such as gear motors, solenoid valve bloc and lubricator.

Time Machine Part Activity Page

in OM

Daily Entire machine Checking operability 42

Weekly

(30 op. hrs.)

Entire machine Clean outside

Remove deposits

44

Monthly

(100 op. hrs.)

Safety device Checking operability 42

Protective motor switch and overload relay Check reference variables 42

Screw Check for concentricity and smooth running 42

Check press output and throughput 43

Gearbox Check for leakage and temperature 42

Slotted screen bottom Check for deformations 42

Lubricator Check function and filling level 42

Drain pan, compaction zone Clean 44

Cleaning brushes Check for wear 44

Solenoid valves Check switching operation 44

Semi-annually

(600 op. hrs.)

Fastenings and screw connections Check for secure fit. 43

Connection area, fastenings, electric con-

nections

Check 43

Drive unit Clean air ducts 43

Gearbox Check quality of oil 45

Cleaning drive and gearbox ventilation 45

Annually

(1200 op. hrs.)

Drive unit Check for damage and leakages 45

Check fastening screws for tight fit 45

Every 2 years Gearbox Change oil 46
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8.3.8. Lubricant Table

1)Mineral-based gear oils corresponding to the marking CLP according to DIN 51 502.

These oils conform to the minimum requirements specified in DIN 51 517 part 3.

They are suitable for the following operating temperatures:

CLP ISO VG 220: –5°C ... +90°C

CLP ISO VG 100: –15°C ... +80°C

The maximum temperatures may be exceeded by 10°C over a short period.

2) Synthetic gear oils (polyglycols) corresponding to the marking PGLP according to DIN 51 502.

These oils are characterized by high resistance to aging and favourable effect on the 

efficiency of the gearbox.

They are suitable for the following operating temperatures:

PGLP ISO VG 220: –30°C ... +100°C

PGLP ISO VG 460: –15°C ... +100°C

The maximum temperatures may be exceeded by 10°C over a short period.

8.4. Repairs

Any repairs required for the wash press must be carried out by relevantly certified professionals.

Should spare parts be required, only spare parts listed in the spare part lists in chapter 11 of this operations manual 

may be used.

Lubricant Designati-

on under-

DIN 51502

Examples of lubricants

Mineral oils

(1)

Oil

CLP

ISOVG220

Degol

BG220

Energol

GR-

XP220

Falcon

CLP220

SPARTA

N

EP220

Renolin

CLP220

Klüberoil

GEM 1

220

Mobilge-

ar

630

Optigear

BM220

OMALA

OIL

220

Ersolan

220

TRIBOL

1100

ISO220

OilCLP

ISOVG100

Degol

BG100

Energol

GR-

XP100

Falcon

CLP100

SPARTA

N

EP100

Renolin

CLP100

Klüberoil

GEM 1

100

Mobilge-

ar

627

Optigear

BM100

OMALA

OIL

100

Ersolan

100

TRIBOL

1100

ISO100

Synthetic 

oils (2)

Oil

PGLP

ISOVG460

Degol

GS460

Enersyn

SG-XP

460

Polydea

PGLP46

0

GLYCO

UBE

460

Renodiol

PGP460

Syntheso

D460EP

Glygoyle

HE460

Optiflex

A460

TIVELA

OIL

SD

TRIBOL

800/460

Oil

PGLP

ISOVG220

Degol

GS220

Enersyn

SG-XP

220

Polydea

PGLP22

0

GLYCO

UBE

220

Renodiol

PGP220

Syntheso

D220EP

Glygoyle

30

Optiflex

A220

TIVELA

OIL

WB

TRIBOL

800/220

Lithium-basedroller 

bearing grease

NLGI 3/2

Aralub

HL3,

HL2

Ener-

grease

LS3,

LS2

Glissan-

do

30,

20

BEACO

N

3

Renolit

FWA220,

FWA160

CEN-

TROP

LEX

GLP402

Mobilux

3,

2

Longtime

PD2

ALVA-

NIA

R3,

R2

Wiolub

LFK2

TRIBOL

4020/

220-2

The gearbox is filled at the factory with mineral oil with viscosity of CLP 220.

Use biologically degradable oil so use Klüber 4UH1-460 from Klüber

Use oil according to the provisions of drinking water regulation so use USDA-H1 from Plantogear.
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9. Help during malfunction

9.1. Safety instructions for trouble-shooting

9.2. Tabular overview of possible fault messages

- help to eliminate faults

Faults on wash press can often be traced back to the consistency and composition of the medium to be treatened.

The indications below should help localize malfunction by means of the displayed fault messages and rectify them if 

possible.

If independent trouble-shooting is impossible, please contact our service department under the telephone numbers

+49 (0) 6283 – 2201-0 or +49 (0) 6283 – 2201-22

which are available even on Sundays and holidays.

9.2.1. Visual fault messages on the switch cabinet

To prevent machine damage or mortally dangerous injuries when rectifying malfunction, it is 

imperative that you comply with the following:

Only persons who have the needed qualifications may rectify malfunction.

Switch off the machine using the main switch and secure against unintentional reclo-

sing.

Secure the action area of the moving machine parts.

Continued operation after a fault alert or fault related shut-down can lead to personal injury and 

severe damage to the system.

A fault alert may only be deactivated, once the cause of the fault has been rectified 

and safe operation of the system is warranted.

OPERATION
If the KWP Wash Press is activated, this indicator is permanently lit.

If there is overloading of the overload relay for the drive motor, this lamp blinks in half-second cycle 

( 2 Hz ).

• The upstream machines stop.

• In this case the red indicator lamp MALFUCTION additionally flushes.

EMERGENCY

STOP

ACTIVATED

This lamp lights up if the emergency button is activated. The machine can start again only if the cau-

se of activating the emergency has been eliminated and the emergency button unlokked.

MALFUNCTION
This light flashes in a half-second cycle (2 Hz) if the protective motor switch is triggered by a mal-

function or the overload relay for the drive motor is subjected to overloading.

• The upstream machines stop.

By blinking in a one-second cycle (1 Hz) this lamp shows that a fault message has been acknow-

ledged but the malfunction has not yet been rectified.

ACKNOWLEDGE

SYSTEM

MALFUNCTION

At every instance of malfunction this luminous pushbutton key is activated and is illuminated conti-

nuously.

Activating the hand-actuated auxiliary switch acknowledges and resets the fault messages.

WASH WATER
A pilot lamp is optionally available to display insufficient wash water supply.

This lamp illuminates continuously if a malfunction in the wash water supply triggers the current mo-

nitor.
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9.2.2. Tabular overview of possible faults

Fault Possible cause Elimination

Wash press does not start or starts 

in wrong direction of rotation

There is no voltage on the geared mo-

tor

Check contacts and connections on termi-

nal boxes, junction boxes and in the switch 

cabinet

Motor is faulty Replace motor

Control malfunction Check the settings in the control unit 

Check the correct transmission of signals 

to the drive unit

Wrong rotation field at motor Change rotation field at motor

Downstream units not operational Make operational

Insufficient press output and 

throughput

Wear and tear in screw Replace screw 

Motor incorrectly connected Check motor connection in terminal box

Solenoid valve(s) at rest open Check or replace solenoid valve(s)

Noise Bearing damage in the motor or gear-

box

Check geared motor. If needed, replace 

defective component 

Solids in the wash or compaction zone Remove solids

Wash press does not shut down Control unit in central control cabinet is 

defective

Replace control unit

Roll build-up in the discharge area Dewatering holes of compaction zone 

are clogged

Clean compaction zone

Solenoid valve of compaction zone is 

defective

Check or replace solenoid valve

Slotted hole screen is clogged Clean slotted hole screen

Brush is worn Replace brush

Drain pan is full of deposits Clean drain pan and check solenoid valve 

compaction zone coupling

Solenoid valve(s) at rest open Check or replace solenoid valve(s)

Water stays in hopper Brush is worn Replace brush

Drain pan or waste line 

clogged

Clean drain pan or waste line

Solenoid valve(s) at rest open Check or replace solenoid valve(s)
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10. Shutdown

10.1. Safety Indications for Shutdown

10.2. Temporary shutdown

In the event of long-term shutdown, properly shut down the machine. To do this, perform the following steps:

1. Set the selector switch on the switch cabinet to position 0 (OFF)

2. Set the main switch on the switch cabinet to position 0 (OFF)

3. If optionally available, set the selector switch on the on-site operating point to position “0” and remove key.

If the machine was shut down for a longer period, it is possible that during this time adjustments 

were made to the machine.

A machine that is not safe for operation can result in injuries.

Only put the machine back into operation after first ensuring that the machine is opera-

tional and that operating the machine will not cause a hazard.

When shutting down the machine, it is imperative that you follow the safety indications below. 

This will prevent mortal injuries, material damage and environmental damage.

Only authorized specialists may perform final shutdown and disposal of the machine..

Have a specialist firm equipped to execute the disposal of machine parts perform this 

activity.

Lift the machine only on the indicated arrest points.

Read the chapter “Transport”.

Read the chapter “General Safety Indications”.

Restoring the power supply

Restoring the power supply to a machine that is switched off can cause it to start up unex-

pectedly.

When shutting down the machine, the machine must be switched off at the main swit-

ches and secured against unintended switching back on.

Secure the action area of the movable machine parts.

Emerging lubricant, solvents, preserving agents, etc. can cause caustic burning if they come 

into direct contact with the skin.

Wear personal protective clothing and protective equipment.

Danger of infection due to contact with compacted material and wastewater.

Avoid cotact with compacted material and wastewater.

observe categorically safety-related, medical-related and und hygienic specifications.

Wear protective glasses and protective gloves.

Beware a environmentally friendly disposal of operating supply items, lubricants and additives. Fol-

low the rules for waste prevention and for proper recycling or waste disposal.

Have a responsible person safeguard the key and keep it away from unauthorized persons

For reoperation follow the procedures in chapters 6.4 to 6.6 of these operating instructions.
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10.3. Final Shutdown/Disposal

The procedure for final shutdown is just as it is described in chapter 10.2 “Temporary Shutdown”.

Execute disposal by following all safety indications and regulations of the respective directives of 

the state.
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11. Service and Spare Parts

11.1. Service

Our service desk can be reached at the following telephone numbers

which are available even on Sundays and holidays.

11.2. Spare Parts

11.2.1. Addresses and necessary information

+49 (0) 6283 – 2201-0 or +49 (0) 6283 – 2201-22

Please send your order to KUHN GmbH Technische Anlagen  

Franz-Kuhn-Straße 1-3

D – 74746 Höpfingen

Main telephone: +49 (0) 6283 - 2201-0

Customer service: +49 (0) 6283 - 2201-22

Fax: +49 (0) 6283 - 2201-88

e-mail: info@kuhn-gmbh.de

Your order should include all adjoining

information:

Name, address, shipping address

Exact name of the machine

(take serial number from nameplate)

Exact name of spare part

Shipping method:: Ex works Höpfingen

If there is a missing spare part specification: Include samples, photos or sketches

After receipt: Check quantity, correctness and condition of the parts delivered

Immediately report errors

Immediately notify us if you wish parts damaged in transit replaced (de-

claration of worn parts)
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11.3. Spare parts

11.3.1. KWP Wash Press 

Position Name: Quantity Type of Part

1 Geared motor 1 piece S

2 Bearing housing 1 piece S

3 Screw 1 piece W

4 Spiral brush 1 piece W

5 Bearing and packing set 1 set W

6 Profile packing of cover and drain pan 1 piece W

7 Hinge 1 piece W

8 Solenoid valve (single valve) 1 piece S

9 Wearing part and gaskets for 4 valves 1 set W

10 Valve block complete 1 piece S

11 Automatic lubricator 1 piece S

S = Spare part (Spare parts are specific to application. Please indicate the serial number)

W = Wearing part 

8 1091 2 11

5

3 4

6

6

7
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12. Additional Information

12.1. Customer Service

Mailing Address

KUHN GmbH Technische Anlagen

Franz-Kuhn-Straße 1-3

D – 74746 Höpfingen

Telephone and Offices

Main telephone: +49 (0) 6283 - 2201-0

Customer service: +49 (0) 6283 - 2201-22

Fax: +49 (0) 6283 - 2201-88

e-mail: info@kuhn-gmbh.de

Internet: www.kuhn-gmbh.de

12.2. Product Surveillance

12.2.1. The product

During all stages of development, technical preparation and production, the manufacture of our products is subjected to 

strict quality control as part of our internal quality control system.

Before being delivered to our customers, our products are subjected to a final inspection so that we can assure our 

customers that only high-quality machines complying with the respective state of the art and meeting the safety indica-

tions effective at this time are delivered.

As part of product surveillance, we try hard to check all possible suggestions for improving our products, thereby faci-

litating further development according to the latest state of the art.

12.2.2. Documentation

Please let us know, if you find any errors in the documentation, or if it is incomplete or not properly legible.

To identify and correct any errors that may occur, we need the following information:

◆ In which chapter is the error located

◆ Description of the error

Please send this information to

Mailing Address

KUHN GmbH Technische Anlagen

Franz-Kuhn-Straße 1-3

D – 74746 Höpfingen

Telephone Numbers and Services

Main telephone: +49 (0) 6283 - 2201-0

Customer service: +49 (0) 6283 - 2201-22

Fax: +49 (0) 6283 - 2201-88

e-mail: info@kuhn-gmbh.de

Internet: www.kuhn-gmbh.de

12.3. Copyright

Any duplication of these operating instructions, as well as extracts therefrom, require the written approval of 

Kuhn-GmbH.

These operating instructions were drawn up carefully and with the goal of making the operation and functioning of our 

product simple and understandable for the reader.
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1. Description of control

1.1. Control Program

1.1.1. Automatic mode

For the operation involving washing and compression of public screenings, the wash press is controlled by a work 

program that is described in the following paragraph. 

The flush water valves MV1 to MV4 are triggered with opening times that can be obtained from the time diagram below. 

These times have to be checked on-site and to be adapted.

The given times refer to a constant supply pressure of approx. 3 – 3.5 bar. If the pressure is higher (max. 5 bar), the 

opening times are matched by locally optimized reduction.

1.1.2. Control via wash programm

The wash program starts after a certain number of screening discharges. This number is set as a freely selected para-

meter in the control program.

A time diagram determines the operation of the wash program. The times indicated there refer to the standard press 

version with a rotation speed of 16  rpm for the press types KWP150 and KWP250, 15 rpm for the type KWP300 as well 

as 14 rpm for the press type KWP400. 

If the wash press is operated at higher RPMs, shorten the times accordingly. (doubling of the RPM: times are halved)

1.1.2.1 Time diagram KWP 150 

If the wash press is operated with a deviating program, permission of Kuhn GmbH is needed to 

maintain the warranty.

Alternatively, the wash program can also be started by a filling level measurement in the feed hop-

per using an Echolot or a photoelectric proximity switch. Depending on the situation and operational 

conditions, combinations of both start criteria may also be selected. 

For example, a start is possible during dry weather flow according to screen discharges and during 

rainy weather flow according to the filling level. 

Duration per 

program step

MV 1

Screw

MV 2

Inlet hopper

MV 3

Washing 

zone

MV 4

Compaction 

zone+ drain 

pan

Drive motor 

“Forward“

Drive motor 

“Backward“

Inlet

6 sec

Wash programm

5 sec. 4 x

repetition*2 sec.

5 sec.

5 sec.

Discharge

8 sec.

8 sec.

10 sec.

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 81 of 467



Control Concept  

KWP Wash press Translation of original Rev. 1210 4/13

1.1.2.2 Time diagram KWP 250, KWP 300 and KWP 400

1.1.3. Control by Dewrinkle and Rain Identification (continuous operation)

When dewrinkle and rain identification is performed in conjunction with a screen machine, the wash press is started in 

rainy weather program to prevent the overfilling of the feed area.

The drive motor of the wash press runs forward and reverses after 45 seconds over a duration of 3 seconds.

Make sure that there is a changeover pause of 1.5 seconds between every reversal of the direction of rotation.

1.1.3.1 Continuous Operation Time Diagram

The valves are triggered as follows in this operating mode: 

The continuous operation ends with a subsequent cooling period as soon as the triggering of an upstream assembly 

(e.g., screen or conveyor) is no longer available. 

The cooling period must last at least 60 seconds or the time needed to empty the upstream assembly and securely 

return it to nominal operation.

Duration per 

program step

MV 1

Screw

MV 2

Inlet hopper

MV 3

Washing 

zone

MV 4

Compaction 

zone+ drain 

pan

Drive motor 

“Forward“

Drive motor 

“Backward“

Inlet

7 sec

Wash programm

5 sec. 4 x

repetition*2 sec.

5 sec.

5 sec.

Discharge

8 sec.

8 sec.

10 sec.

* The quantity of repetitions refers to the wash press types KWP 150/600, KWP 250/600, 

KWP 300/600 and KWP 400/600 with the standard parallel shaft helical gear unit. Adjust the 

quantity of repetitions for longer wash press types to the individual case. When using a bevel-helical 

gear unit, adjust the operation times of each program step to the individual cases because of higher 

output rotation speed.

All entries are not binding and are just examples. The times have to be matched to individual cases. 

No liability claims may be derived from these settings.

Duration per program step 45 sec. 1,5 sec 3 sec.

Continuous operation

Drive motor “Forward“

Pause

Drive motor “Backward“

Valve On Off/Pause Remark

in sec. in sec.

MV 1 3 20 alternate with MV 3

MV 2 5 30

MV 3 3 20 alternate with MV 1

MV 4 5 120
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1.1.4. Control using Echolot 

As an alternative to triggering by an upstream assembly (e.g., screen or conveyor), the wash press optionally can also 

be triggered by a filling level measurement in the feed hopper. 

The switching points in the control program are defined as follows:

1.1.4.1 Relay  1:

Level Start Wash Program

As soon as the Echolot measurement recognizes a level of height HTW above the shaft of the wash press, the wash 

program starts. 

1.1.4.2 Relay 2:

Level Start Dewrinkle cycle

As soon as the Echolot measurement recognizes a level of height HRW above the shaft of the wash press, the dewrinkle 

cycle and rainy weather program starts.

1.1.4.3 Relay 3:

Malfunction Echolot measurement

The relay is triggered when the Echolot measurement is operational. If there is a malfunction during the measurement, 

the relay is released and triggers a collective fault.

In this case, the wash press must continue to run depending on the screenings discharge until the malfunction in the 

Echolot measurement is rectified. 

Dimensional table for HTW and HRW

If relay 1 or relay 2 is triggered for a brief period after the end of the wash program (this depends on the set attenuation 

of the ultrasound signal), it is possible that the ultrasound signal may detect the screw flank. 

In this case, the wash press must be triggered for 2 seconds or for one half revolution of the screw. Because of this trig-

gering the screw flank, which coincidentally is in the field of coverage of the measurement, shifts from the detection 

area of the ultrasound measurement.

If the triggered relay then is not released after 10 seconds, take into account that the wash press is filled with scree-

nings. 

The wash press starts with the program selected according to the level. 

1.1.4.4 Ultrasonic Sensor

To detect the shaft of the screw, the ultrasonic sensor must be exactly aligned. 

Install a sensor with a small block interval and the narrowest possible angle of reflection. 

If the EMSR technology is not included in our supplied kit, we recommend the use of the following sensors: 

Set the sensor so that the filling height of the screenings over the shaft of the pressure worm is 

determined. Set the attenuation of the signal so that the measurement does not detect the screw 

flank in the work cycle. The sensor is engaged if the signal remains constant for more than 5 se-

conds.

Equip the analytical unit of the ultrasound measurement with at least three programmable all-or-

nothing relays. Alternatively, the functions of these relays can also be generated by the software 

in the control program. 

Type HTW  in mm HRW in mm

KWP 150 25 45

KWP 250 50 80

KWP 300 70 100

KWP 400 100 140

Make Type Order number

For Ex Zone 1 VEGA Vegason 61 SN61.CXAGHKMXX

For Ex Zone 2 VEGA Vegason 61 SN61.XXAGHKMXX

or similar 

When the ultrasonic sensor is prepared on site, for better coordination please provide us with the 

make and type as well as the technical specifications of the ultrasonic sensor used. 
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1.1.5. Control using the photoelectric proximity switch

As an alternative to triggering by an upstream assembly (e.g., screen or conveyor), the wash press optionally can also 

be triggered by a filling level measurement in the feed hopper.

The switching points in the control program are defined as follows:

1.1.5.1 Condition 1:

Level Start Wash Program

As soon as the photoelectric proximity switch recognizes a level of height HTW above the shaft of the wash press, the 

wash program starts. The height HTW have to be selected depending on the diameter of the pressure worm und to be 

checked on-site. If necessary the height have to adapt to the system.

1.1.5.2 Condition 2:

Level Start Dewrinkle cycle

If the signal of the photoelectric proximity switch remains constant for longer than 60 seconds, the flushing jet and rainy 

weather program starts.

1.1.5.3 Condition 3:

Malfunction Level Wash Press

If the signal of the photoelectric proximity switch remains constant for longer than 120 seconds, a malfunction or a 

system failure report is issued as well. In this case, the wash press must continue to run depending on the screenings 

discharge until the malfunction in the photoelectric proximity switch measurement is rectified. 

Dimensional table fo HTW

If the photoelectric proximity switch is engaged for a brief time after the end of the wash program (see 1.1.5.1), it is 

possible that the signal may detect the screw flank.

In this case, the wash press must be triggered for 2 seconds or for one half revolution of the screw. Because of this trig-

gering the screw flank, which coincidentally is in the field of coverage of the measurement, shifts from the detection 

area of the protoelectric proximity switch measurement.

If the triggered relay then is not released after 10 seconds, take into account that the wash press is filled with scree-

nings. 

The wash press starts with the program selected according to the level. 

1.1.6. Prohibited operation

The following operational situations are not permitted and must be avoided:

◆ The screw turns forward with screenings without solenoid valve MV 1 is open or at least operates in fixed-cycle 

operation according to section 1.1.3

◆ Reverse run of the screw loaded with material to be pressed for longer than 5 seconds or 1.5 revolutions (at 

16 rpm).

• The run time following the reverse run must be longer than the run time in reverse.

◆ Forward run of the screw without screenings being conveyed (e.g., start of the wash program without filling the 

wash press).

Set the sensor so that the filling height of the screenings over the shaft of the pressure worm is 

determined. Set the attenuation of the signal so that the measurement does not detect the screw 

flank in the work cycle. The sensor is engaged if the signal remains constant for more than 5 se-

conds.

Type HTW in mm

KWP 150 25

KWP 250 50

KWP 300 70

KWP 400 100
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2. Controls and displays

2.1. Control elements on the switch cabinet

2.1.1. Overview

The wash press and all downstream and connected machines are controlled from a central switch cabinet. 

The controls and displays below must be available for secure operation of the wash press:

2.1.2. Switch cabinet

• Main switch for switching the control voltage supply for all machines controlled from this 

switch cabinet.

• Emergency rotary switch for shutting down the entire machine in the event of danger

• Signal lamp red to display an activated emergency switch

• Selector switch for selecting operating mode M (manual) – 0 – A (automatic)

• Selector switch Drive motor BACK (touch switch) – 0 – FORW (latching switch)

• Signal lamp green to display operation of the wash press

• Signal lamp red to display a malfunction

• Luminous pushbutton key red to acknowledge a system malfunction

• Signal lamp red

(Option)

malfunction in wash water supply 

1

OPERATION OPERATION MALFUNCTIONMALFUNCTION

     M      0      A      M      0      A BACK  0  FORW

STEP SCREEN WASH PRESS

 EMERGENCY

STOP 

ACTIVATED

  ACKNOWLEDGE

SYSTEM

MALFUNCTION

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 85 of 467



Control Concept  

KWP Wash press Translation of original Rev. 1210 8/13

2.2. Control Elements on the On-site Control Post

2.2.1. Overview

The controls and displays below must be available for secure operation of the wash press on the optional on-site 

control post:

A local control station is an optional extra and is therefore not included in all wash press.

Key-operated switch Selection of operating mode ON-SITE - 0 - REMOTE

Selector switch Selection of the drive direction - BACK - 0 - FORW

Emergency switch Stop in emergency situations for all machines operated from this on-site 

control post
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3. Control Functions and Reports

3.1. General Requirements

3.1.1. Functions

The commands to control the wash press are generated by a control program.

This program controls the wash press depending on the previously set parameters and the switch settings, identifies 

operational errors and issues reports about the operating condition of the machine.

For the secure operation of the wash press it is necessary for the control unit to perform the functions described below 

and issue the corresponding reports.

In addition, configure the control unit so that it identifies and processes machines upstream from the wash press.

3.2. Main switch

3.2.1. Requirements

The main switch must have two switch settings to switch the supply voltage on and off. Moreover, the main switch must 

have a securing device that prevents unauthorized or unintentional reclosing.

3.2.2. Function

◆ In the position 1 (ON)  the supply voltage for all machines controlled from this switch cabinet are 

switched on.

◆ In the position 0 (OFF) the supply voltage for all machines controlled from this switch cabinet 

are switched off.

3.3. Emergency stop switch

3.3.1. Requirements

The emergency stop rotary switch ensures that when dangerous situations occur that machine can immediately be shut 

down by activating a switch.

Design the emergency stop rotary switch so that it self locks when activated.

3.3.2. Function

When the main switch is on the following conditions must be met:

◆ Activation of an emergency stop rotary switch must bring about the immediate shutdown of the 

entire machine.

◆ Activate the red signal lamp in the emergency stop switch so that it lights up continuously.

3.4. Selection of operating mode

3.4.1. Requirements

To select the operating mode there is a selector switch with three settings for the MANUAL - 0 - AUTOMATIC switch.

To control the direction of rotation of the drive motor a rotary switch with the settings BACK (touch switch) – 0 – FORW 

(latching switch) is needed.

3.4.2. Function

When the main switch is on, if no emergency switch has been activated, the following operating modes may be 

performed:

The unlocking must not occur automatically but must be consciously carried out after the danger is 

eliminated.
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3.4.2.1 Automatic mode

◆ In AUTOMATIC the wash press is controlled by the signals of the programmable logic 

controller (PLC).

◆ Monitor the REMOTE mode of the key-operated switch on an available on-site control 

post.

◆ Activate the green lamp Operation so that when the wash press is running it illuminates 

continuously.

◆ Activate all monitoring functions such as motor protection, overload protection, level 

measurement and wash water supply.

◆ Monitor the readiness for service of all downstream assemblies.

3.4.2.2 Manual mode on the switch cabinet

◆ In MANUAL mode the control unit must generate a signal which switches the wash 

press to continuous mode.

◆ Monitor the REMOTE mode of the key-operated switch on an available on-site control 

post.

◆ Activate the green lamp OPERATION so that it illuminates continuously 

◆ Activate all monitoring functions such as motor protection, overload protection, level 

measurement and wash water supply.

3.4.2.3 Manual mode on the on-site control post

◆ The on-site control post is enabled when the key-operated switch is in ON-SITE position.

◆ Start the wash press using the selector switch BACK - 0 - FORW.

◆ Activate the green lamp OPERATION so that it illuminates continuously 

◆ Activate all monitoring functions such as motor protection, overload protection, level 

measurement and wash water supply.

An assembly is ready for service when:

◆ the function selector is in AUTOMATIC and REMOTE and there is no malfunction

◆ if it is in MANUAL or ON-SITE and its check-back signal “Operation” is seen in the 

control unit.

If it is reported that downstream assemblies are not ready for service, lock the wash press to pre-

vent mechanical destruction.

In this operating mode, the downstream assemblies are not monitored.

In manual mode the wash press can be operated even when the programmable logic controller 

(PLC) breaks down.

In this operating mode, the downstream assemblies are not monitored.
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3.4.3. Safety Monitoring

If a current or pressure control device is built into the supply line, scan it as follows:

◆ The pressure control device must not detect any pressure drop under the permissible minimum pressure of 2.5 

bar if the solenoid valves are not actuated.

◆ The current control device must respond if the solenoid valves are actuated and drop out if the solenoid valves are 

not actuated. 

◆ The attenuated output signal of the corresponding control devices generates a fault message Malfunction Wash 

water

3.5. System operational reports

3.5.1. Requirements

There must be a control relay with a neutral changeover contact

3.5.2. Function

The operational reports Operation from the wash press and all downstream assemblies activate the control relay and 

generate a system operational report to the central control.

3.6. System malfunction

3.6.1. Requirements

There must be a control relay with a neutral changeover contact. When the wash press is ready for service, this relay is 

triggered.

3.6.2. Function

The operational reports Malfunction from the wash press or a downstream assembly terminate the triggering of this 

control relay and generate an operational report system malfunction to the central control.

The red luminous pushbutton key ACKNOWLEDGE SYSTEM MALFUNTION is triggered continuously.

The red signal lamp Malfunction (only for the wash press) is triggered in half-second cycles (2 Hz).

Activating the red luminous pushbutton key ACKNOWLEDGE SYSTEM MALFUNTION triggers the control relay once 

again and cancels the system malfunction and the visual displays extinguish.

Operate the wash press only with the protective motor switch and overload relay set at the rated 

motor current.

The overload relay can be set for the 1.45-fold value of the rated motor current if needed and after 

prior consultation with Kuhn GmbH.

Do not operate the wash press without adequate wash water inflow. 

Once a malfunction is acknowledged but is not eliminated, the red signal lamp MALFUNCTION is 

triggered further in one-second cycles (1 Hz) until the malfunction is eliminated.
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3.7. Overload restriction

3.7.1. Requirements

Install an overload relay to restrict overloading that occurs during operation. We recommend a overload relay made by 

Moeller (model EMR4-I15-2-B) or a similar device with a potential-free signalling contact.

It must be possible if needed to set the overload relay for the 1.45-fold value of the rated motor current. In order to do 

so and depending on the motor current, a current transformer (min. 25/5) has to be installed upstream of the overload 

relay.

3.7.2. Function

The overload relay is to be set for a rated motor current with < 1 second response delay for initial start-up. The overload 

relay should be set on site, under maximum operating load. The overload relay response value can be re-adjusted 

later, should a maximum operating load not be possible at the time of the initial start-up. The setting can be increased 

up to the 1.45-fold value of the rated motor current after prior consultation with Kuhn GmbH.

Please consult Kuhn GmbH if you have questions.

If the set value in the direction of rotation forward or backward is exceeded, the drive reverses for about 2 seconds. 

This procedure may be repeated for a maximum of two times. If this value is exceeded the third time, this results in a 

fault message KWP Overload and the wash press is locked

The red luminous pushbutton key ACKNOWLEDGE SYSTEM MALFUNTION is triggered continuously.

The red signal lamp Malfunction (only for the wash press) is triggered in half-second cycles (2 Hz).

3.8. Wash Water Monitoring 

3.8.1. Requirements

As an option, the working pressure and water current of the wash water supply may be monitored by a pressure or 

current control device installed in the feed pipe.

3.8.2. Function

◆ The pressure control device must not detect any pressure drop under the permissible minimum pressure of 

2.5 bar if the solenoid valves are not actuated.

◆ The current control device must respond if the solenoid valves are actuated and drop out if the solenoid valves are 

not actuated.

◆ The attenuated output signal of the corresponding control devices generates a fault message MALFUNCTION 

WASH WATER.

◆ The red luminous pushbutton key ACKNOWLEDGE SYSTEM MALFUNCTION is triggered continuously.

◆ The red signal lamp Wash water (only for the wash press) is triggered continuously as a warning lamp. 

In this case, immediately stop the feeding of the wash press as well.
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4. Downstream Devices

4.1. Monitoring operational readiness

4.1.1. Requirements

Configure the control unit so that all downstream assemblies are monitored for readiness for service.

4.1.2. Function

Operational readiness is said to exist when all Manual – 0 – Automatic switches are set to Automatic and there is no 

malfunction, or all the following devices are in Manual operation or On-site manual operation and their Operation 

feedback has been transmitted.

If it is reported that downstream assemblies are not ready for service, lock the wash press to pre-

vent mechanical destruction.

If there is a fault in the wash press, stop all upstream assemblies in automatic mode.
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Legal information 

 

Legal information 
Warning notice system 

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent 
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert 
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are 
graded according to the degree of danger. 

DANGER  
indicates that death or severe personal injury will result if proper precautions are not taken. 

WARNING  
indicates that death or severe personal injury may result if proper precautions are not taken. 

CAUTION  
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken. 

CAUTION  
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken. 

NOTICE  
indicates that an unintended result or situation can occur if the relevant information is not taken into account. 

If more than one degree of danger is present, the warning notice representing the highest degree of danger will 
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to 
property damage. 

Qualified Personnel 
The product/system described in this documentation may be operated only by personnel qualified for the specific 
task in accordance with the relevant documentation, in particular its warning notices and safety instructions. 
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and 
avoiding potential hazards when working with these products/systems. 

Proper use of Siemens products 
Note the following: 

WARNING  
Siemens products may only be used for the applications described in the catalog and in the relevant technical 
documentation. If products and components from other manufacturers are used, these must be recommended 
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and 
maintenance are required to ensure that the products operate safely and without any problems. The permissible 
ambient conditions must be complied with. The information in the relevant documentation must be observed. 

Trademarks 
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication 
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner. 

Disclaimer of Liability 
We have reviewed the contents of this publication to ensure consistency with the hardware and software 
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the 
information in this publication is reviewed regularly and any necessary corrections are included in subsequent 
editions. 

 

 Siemens AG   Copyright © Siemens AG 2011. 
Industry Sector Ⓟ 06/2011 Technical data subject to change
Postfach 48 48 
90026 NÜRNBERG 
GERMANY 
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General information and safety notes 1
1.1 General information 

 
ATEX version gearboxes 

 Instructions and measures applying in particular to ATEX version gearboxes. 

 

 

CAUTION  
Siemens does not accept liability for any damage or outages resulting from non-compliance 
with these operating instructions. 

 

These operating instructions are an integral part of the gearbox supplied and must be kept in 
its vicinity for reference at all times. 

These operating instructions apply to the standard version of the MOTOX gearboxes: 

● E, Z, and D helical gearboxes sizes 18 to 188 

● EK cooling tower version helical gearboxes sizes 88 to 148 
and ZK sizes 68 to 188 

● FZ and FD parallel shaft gearboxes sizes 28, 38B to 188B, 208 

● B, K bevel helical gearboxes sizes 28 to 188 

● C helical worm gearboxes sizes 28 to 88 

Table 1- 1 Order number code 

Structure of the order number - Position MOTOX gearbox 

1 2 3 4 5 
Helical gearbox E, EK 2 K J 1 0 
Helical gearbox Z, ZK 2 K J 1 1 
Helical gearbox D 2 K J 1 2 
Parallel shaft gearbox FZ 2 K J 1 3 
Parallel shaft gearbox FD 2 K J 1 4 
Bevel helical gearbox B, K 2 K J 1 5 
Helical worm gearbox C 2 K J 1 6 
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 Note 

In addition to these operating instructions, special contractual agreements and technical 
documentation apply to these special gearbox designs and the associated supplementary 
equipment. 

Please refer to the other operating instructions supplied with the product. 
 

The gearboxes described here correspond to the state of the art at the time these operating 
instructions were printed. 

In the interest of technical progress we reserve the right to make changes to the individual 
assemblies and accessories which we regard as necessary to preserve their essential 
characteristics and improve their efficiency and safety. 

If you have any technical questions, please contact Technical Support. 

Europe - Germany 
Phone: +49 (0) 911 895 7222 
Fax: +49 (0) 911 895 7223 

America - USA 
Phone: +1 42 32 62 25 22 

Asia - China 
Phone: +86 10 64 75 75 75 

Email: support.automation@siemens.com 

Internet German: http://www.siemens.de/automation/support-request 

Internet English: http://www.siemens.com/automation/support-request 
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Applicable operating instructions 

Table 1- 2 MOTOX gearbox operating instructions 

Title Product 
BA 2010 MOTOX Gearbox 
BA 2011 MOTOX Worm Gearbox SC 
BA 2012 MOTOX Worm Gearbox S 
BA 2019 MOTOX Input Units 
BA 2510 MOTOX Optional Add-on Units 
BA 2515 MOTOX Gearbox for Monorail Conveyors 

 

Table 1- 3 Motor operating instructions 

Title Product 
BA 2310 Three-phase and Single-phase Alternating Current Motors and Brake Motors with 

Accessories 
BA 2320 LA / LG and LAI / LGI Motors 

1.2 Copyright 
The copyright to these operating instructions is held by Siemens Geared Motors GmbH. 

These operating instructions must not be wholly or partly reproduced for competitive 
purposes, used in any unauthorized way or made available to third parties without our 
agreement. 
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1.3 Intended use 
 

ATEX version gearboxes 

 The ATEX gearbox meets the requirements of the Explosion Protection 
Directive 94/9/EC. 
In the case of ATEX version gearboxes, please observe instructions marked with 
this symbol. 

The MOTOX gearboxes described in these operating instructions have been designed for 
stationary use in general engineering applications. 

Unless otherwise agreed, the gearboxes have been designed for use in plants and 
equipment in industrial environments. 

The gearboxes have been built using state-of-the-art technology and are shipped in an 
operationally reliable condition. Changes made by users could affect this operational 
reliability and are forbidden. 

 

Note 

The performance data assumes an ambient temperature of -20 °C to +40 °C and an 
installation altitude of up to 5,000 m above sea level. 

In the case of other ambient temperatures and installation altitudes, please contact Technical 
Support. 

 

 

The gearboxes have been designed solely for the application described in Technical data 
(Page 79). Do not operate the gearboxes outside the specified power limits. Other operating 
conditions must be contractually agreed. 

Do not stand or walk on the gearboxes. 
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 General information and safety notes 
 1.4 Obligations of the user 
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1.4 Obligations of the user 
The operator must ensure that all persons assigned to work on the gearbox have read and 
understood these operating instructions and that they follow them in all points in order to: 

● Eliminate the risk to life and limb of users and others 

● Ensure the safety and reliability of the gearbox 

● Avoid disruptions and environmental damage through incorrect use. 

Note the following safety information: 

Shut down the geared motors and disconnect the power before you carry out any work on 
them. 

Make sure that the drive unit cannot be turned on accidentally, e.g. lock the key-operated 
switch. Place a warning notice at the drive connection point which clearly indicates that work 
is in progress on the geared motor. 

Carry out all work with great care and with due regard to safety. 

Ensure compliance with the relevant safety and environmental regulations during transport, 
mounting and dismantling, operation, and care and maintenance of the unit. 

Read the instructions on the rating plates attached to the geared motor. The rating plates 
must be kept free from paint and dirt at all times. Replace any missing rating plates. 

In the event of changes during operation, immediately switch off the drive unit. 

Take appropriate protective measures to prevent accidental contact with rotating drive parts, 
such as couplings, gear wheels or belt drives. 

Take appropriate measures to prevent accidental contact with parts and equipment that heat 
up to over +70 °C during operation. 

When removing protective equipment, keep fasteners in a safe place. Re-attach removed 
protective equipment before commissioning. 

Collect and dispose of used oil in accordance with regulations. Remove oil spillages 
immediately with an oil-binding agent in compliance with environmental requirements. 

Do not carry out any welding work on the gearbox. Do not use the gearbox as a grounding 
point for welding operations. 

Carry out equipotential bonding in accordance with applicable regulations and directives. 
Such work must be carried out by qualified electrical personnel only. 

Do not use high-pressure cleaning equipment or sharp-edged tools to clean the gearbox. 

Replace damaged screws with new screws of the same type and strength class. 

We can only accept liability for original spare parts supplied by Siemens Geared Motors 
GmbH. 

If the geared motor is being installed in a plant or equipment, the manufacturers of such 
plant or equipment must ensure that the contents of these operating instructions are 
incorporated into their own instructions, information, and descriptions. 
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1.5 Particular type of risk and personal protective equipment 
 

DANGER  
Depending on operating conditions, the gearbox may exhibit extreme surface temperatures.

Hot surfaces over +55 °C pose a burn risk. 

Cold surfaces below 0 °C pose a risk of damage due to freezing. 

Do not touch the gearbox without protection. 
 

DANGER  
Danger of scalding caused by hot oil emerging from the unit. 

Before starting any work wait until the oil has cooled down to below +30 °C. 
 

DANGER  
Avoid breathing vapors when working with solvents. 

Ensure adequate ventilation. 
 

DANGER  
Risk of explosion when working with solvents. 

Ensure adequate ventilation. Do not smoke! 
 

WARNING  
Risk of eye injury. 

Rotating parts can throw off small foreign particles such as sand or dust. Wear protective 
eyewear! 

 

In addition to the required personal protective equipment, wear suitable protective gloves 
and eyewear when working with the gearbox. 
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Technical description 2
2.1 General description 

The gearbox is supplied with one, two or three transmission stages. 

The gearbox is suitable for various mounting positions. Observe the correct oil level. 

2.2 Housing 
The housings for sizes 18 and 28 are made of die-cast aluminum. The housings for sizes 38 
to 208 are made of grey cast iron. 

2.3 Geared components 
The geared components of the gearboxes are hardened. In the case of helical worm 
gearboxes the worm is hardened and ground, and the gear is manufactured from bronze. 
The bevel gear stage of the bevel helical gearbox is lapped in pairs. 

2.4 Lubrication 
The geared components are supplied with adequate lubricant by means of dip lubrication. 

2.5 Shaft bearings 
All shafts are mounted in roller bearings. The roller bearings are lubricated by means of dip 
lubrication or oil spray lubrication. Bearings that are not supplied with lubricant are closed 
and grease-lubricated. 

BA 2010 
Operating Instructions, 05/2011 13 
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2.6 Shaft seals 
The radial shaft sealing ring, combination shaft sealing ring, labyrinth seal, and slide ring 
seal at the shaft outlet prevent lubricant from escaping from the housing and impurities from 
entering it. 

2.6.1 Radial shaft sealing ring 
The radial shaft sealing ring is used as the standard type of seal. It is provided with an 
additional dust lip to protect against contaminants from outside. 

At higher ambient temperatures over +40 °C to +80 °C, shaft sealing rings of temperature-
resistant material are used, subject to contractual agreement. 

2.6.2 Combination shaft sealing ring (optional) 
The combination shaft sealing ring offers an improved oil seal, for example, additional 
sealing lips prevent the ingress of dirt. The separate sealing system prevents shaft shrinkage 
due to corrosion or dirt. The grease packing prevents the sealing lips from running dry. 

When carrying out repairs, e.g., if the shaft has shrunk, you can replace the standard seal 
with a combination shaft sealing ring. 

2.7 Cooling 
 

CAUTION  
Dust deposits prevent heat radiation and cause high housing temperatures. 

Keep the gearbox free from dirt and dust, etc. 
 

The gearbox does not normally require additional cooling. The generously dimensioned 
housing surface is sufficient for dissipating heat losses where there is free convection. If the 
housing temperature exceeds a value of +80 °C, please contact Technical Support. 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 108 of 467



 Technical description 
 2.8 Backstop 

BA 2010 
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2.8 Backstop 
 

ATEX version gearboxes 

 The drive speed in the table "Drive speed when using backstops" must be reached 
in continuous operation. 
Starting and stopping operations ≤ 20 starts / stops per hour are permissible. 

 

 

CAUTION  
Drive speeds below 1,000 rpm or frequent starting and stopping operations 
(≥ 20 starts / stops per hour) will limit service life. 

Do not use the same backstop for prolonged periods; replace backstops regularly. 
 

CAUTION  
Damage or destruction of the backstop due to incorrect direction of rotation. 

Do not run the motor against the backstop. 

Note the directional arrow on the gearbox. 
 

The gearbox can be fitted with a mechanical backstop. The backstop can be fitted either in 
the coupling lantern or in the 2nd stage of the bevel helical gearbox. It permits only the 
correct direction of rotation during operation. This is indicated by an arrow pointing in the 
corresponding direction. 

The backstop is fitted with centrifugally operated sprags. When the gearbox is running in the 
specified direction, the inner ring and the cage with the sprags also rotate while the outer 
ring remains stationary. 

Where the backstop is used in the coupling lantern, lifting of the sprags is ensured when the 
drive speed is above the speed listed in the table. The backstop is wear-free. It does not 
require maintenance. 
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Table 2- 1 Drive speed when using backstops 

Minimum speed Motor size Backstop 

[rpm] 
80/90 FXM-46 DX > 820 
100 FXM-51 DX > 750 
112 FXM-61 DX > 750 
132, 160 FXM-76 DX > 670 
180/200, 225, 250 FXM-101 DX > 610 
280 FXM-100 SX > 400 

When used in the bevel helical gearbox (gearbox intermediate shaft), the backstop operates 
at speeds below the lift-off speed of the sprags in a separate oil chamber. The oil must be 
changed at the same intervals as the gearbox. 

2.9 Rating plate 
The rating plate on the gearbox or geared motor is of coated aluminum foil. It is covered with 
a special masking film which ensures permanent resistance to UV radiation and media of all 
kinds, such as oils, greases, salt water and cleaning agents. 

The adhesive and the material ensure firm adhesion and long-term legibility within the 
operating temperature range from -40 °C to +155 °C. 

The edges of the rating plate are paint-finished to match the color of the gearbox or motor to 
which it is affixed. 

In special cases, riveted or bolted metal plates are used. 
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 Technical description 
 2.10 Surface treatment 
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2.10 Surface treatment 

2.10.1 General information on surface treatment 
All paint finishes are sprayed on. 

 
ATEX version gearboxes 

 The gearbox is delivered complete with primer and paint finish. 
The conductivity requirement and the limit on the thickness of the applied coat of 
paint correspond to DIN EN 13463-1. The maximum permissible coat thickness 
results from explosion group IIA, IIB or IIC and according to the ignition energy. 
No electrostatic charge is expected for coating thicknesses below 200 μm. 

 

 
ATEX version gearboxes 

 If the gearbox is delivered with primer only, a paint finish must be applied which 
meets the applicable guidelines for the specific application. The primer does not 
provide adequate corrosion protection. 
An excessively high electrostatic charge must be avoided. 
Ensure that highly active mechanisms that cause the paint finish to generate a 
charge are avoided. 
Highly active mechanisms of charge generation can be: 
 fast air with high dust content directed past the gearbox 

 sudden escape of compressed gases containing particulates 

 harsh abrasive processes (not referring to manual cleaning / wiping with 
cleaning rags). 

 

 

CAUTION  
Any damage to the paint finish will destroy the exterior protection and cause corrosion. 

Do not damage the paint. 
 

 Note 

Information about repaintability is not a guarantee of the quality of the paint product 
purchased from your supplier. 

Only the paint manufacturer is liable for the quality and compatibility. 
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2.10.2 Painted version 
The corrosion protection system is classified according to the corrosiveness categories in 
DIN EN ISO 12944-2. 

Table 2- 2 Paint according to corrosiveness categories 

Paint system Description 
Corrosiveness category C1 paint for normal environmental stress 
Dip primer 
1-component hydro paint 

 Indoor installation 
 Heated buildings with neutral atmospheres 
 Resistance to greases and some resistance to 

mineral oils, aliphatic solvents 
 Standard paint 

Corrosiveness category C2 paint for low environmental stress 
Dip primer 
2-component polyurethane top coat 

 Indoor and outdoor installation 
 Unheated buildings with condensation, production 

areas with low humidity, e.g. warehouses and 
sports facilities 

 Atmospheres with little contamination, mostly rural 
areas 

 Resistance to greases, mineral oils and sulfuric 
acid (10 %), caustic soda (10 %) and some 
resistance to aliphatic solvents 

Corrosiveness category C3 paint for medium environmental stress 
Dip primer 
2-component polyurethane base coat 
2-component polyurethane top coat 

 Indoor and outdoor installation 
 Production areas with high humidity and some air 

contamination, e.g. food production areas, dairies, 
breweries and laundries 

 Urban and industrial atmospheres, moderate 
contamination from sulfur dioxide, coastal areas 
with low salt levels 

 Resistance to greases, mineral oils, aliphatic 
solvents, sulfuric acid (10 %), caustic soda (10 %) 
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 2.10 Surface treatment 
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Paint system Description 
Corrosiveness category C4 paint for high environmental stress 
Dip primer 
2-component epoxy zinc phosphate 
2-component polyurethane top coat 

 Indoor and outdoor installation 
 Chemical plants, swimming pools, wastewater 

treatment plants, electroplating shops, and 
boathouses above seawater 

 Industrial areas and coastal areas with moderate 
salt levels 

 Resistance to greases, mineral oils, aliphatic 
solvents, sulfuric acid (10 %), caustic soda (10 %) 

Corrosiveness category C5 paint for very high environmental stress 
Dip primer 
2-component epoxy zinc phosphate 
2-component epoxy iron mica 
2-component polyurethane top coat 

 Indoor and outdoor installation 
 Buildings and areas with almost constant 

condensation and high contamination, e.g. malt 
factories and aseptic areas 

 Industrial areas with high humidity and aggressive 
atmosphere, coastal areas and offshore 
environments with high salt levels 

 Resistance to greases, mineral oils, aliphatic 
solvents, sulfuric acid (10 %), caustic soda (10 %) 

In case of corrosiveness category C1, can be overpainted with 1-component hydrosystem 
after prior rubbing down. 

In case of corrosiveness category C2 to C5, can be overpainted with 2-component 
polyurethane paint, 2-component epoxide paint, and 2-component acrylic paint after prior 
rubbing down. 
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2.10.3 Primed version 

Table 2- 3 Primer according to corrosiveness categories 

Paint system Can be overpainted with 
Unpainted (corrosiveness category C1 G) 
Cast iron parts immersion primed, steel 
parts primed or zinc-plated, aluminum 
and plastic parts untreated 

Plastic paint, synthetic resin paint, oil paint, 
2-component polyurethane paint, 
2-component epoxide paint 

Primer according to corrosiveness category C2 G 
2-component metal primer, desired coat 
thickness 60 μm 

2-component polyurethane paint, 
2-component epoxide paint and acid-hardening paint, 
2-component acrylic paint 

Primer according to corrosiveness category C4 G 
2-component epoxide zinc phosphate, 
desired coat thickness 120 μm 

2-component polyurethane paint, 
2-component epoxide paint and acid-hardening paint, 
2-component acrylic paint 

On gearbox or geared motor versions which are primed or unpainted the rating plate and the 
masking film are covered with a paint-protective film. These facilitate repainting without 
further preparation, e.g. masking with adhesive tape. 

Peeling off the paint-protective film 

The paint coat must have fully hardened before the paint-protective film is peeled off (be at 
least "touch-proof"). 

 
① Company logo 
② Masking film 
③ Rating plate 
④ Paint-protective film 
⑤ Peeling tab 

Figure 2-1 Rating plate with paint-protective film 

Procedure 
1. Pull the peeling tab ⑤ up. 

2. Carefully peel the paint-protective film ④ off diagonally from one corner (not parallel to 
the plate). 

3. Blow any paint fragments away or wipe them off with a clean cloth. 

You have now removed the paint-protective film. 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 114 of 467



 

3Incoming goods, transport, and storage 

3.1 Incoming goods 
 

CAUTION  
Make sure that damaged gearboxes or geared motors are not put into operation. 

 

Note  

Do not open or damage parts of the packaging that preserve the product. 
 

Note  

Check that the technical specifications are in accordance with the purchase order. 

Inspect the delivery immediately on arrival for completeness and any transport damage. 

Notify the freight company of any damage caused during transport immediately (this is the 
only way to have damage rectified free of charge). Siemens Geared Motors GmbH will not 
accept any claims relating to items missing from the delivery and which are submitted at a 
later date. 

 

The gearbox or geared motor is delivered in a fully assembled condition. Additional items 
may be delivered packaged separately. 

The products supplied are listed in the dispatch papers. 

BA 2010 
Operating Instructions, 05/2011 21 
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3.2 Transport 

3.2.1 General information on transport 
 

CAUTION  
The use of force will damage the gearbox or geared motor. 

Transport the gearbox or geared motor carefully. Avoid knocks. 

Before putting the drive into operation, remove any transport fixtures and keep them safe or 
render them ineffective. For further transports reuse or reactivate them again. 

 

Different forms of packaging may be used, depending on the size of the gearbox or geared 
motor and the method of transport. Notwithstanding contractual agreements to the contrary, 
the packaging complies with HPE Packaging Guidelines (Bundesverband Holzpackmittel 
Paletten Exportverpackungen e.V., the German Federal Association for wooden packaging 
means, pallets, and export packaging). 

Note the symbols which appear on the packing. These have the following meanings: 

 
This way up 

 

Center of gravity 

 

Fragile 

 

Do not use hand hook 

 

Keep dry 

 

Attach here 

 

Keep cool   
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 3.2 Transport 
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3.2.2 Fastening for suspended transport 
 

DANGER  
Gearboxes or geared motors may come loose and fall down during transport if not secured 
sufficiently. 

Observe the maximum load for the transport eye ③ of the bevel helical gearbox or the 
eyebolt axis ④. 

Use only the transport eye ③ or eyebolt ④ of the gearbox to transport the gearbox or 
geared motor. 

Do not use the integrally cast lifting eyes ① on the motor for transport because of the risk 
of breaking. Only use the eyebolt ② on the motor to transport the motor prior to mounting 
or following removal. 

If necessary, use additional, suitable lifting accessories for transport or on installation. 

When attaching by a number of chains and ropes just two strands must be sufficient to bear 
the entire load. Secure lifting accessories against slipping. 

 

CAUTION  
Do not rig eyebolts to the front threads at the shaft ends for transportation purposes. 

 

 

 
Transport eye on the bevel helical gearbox Eyebolt on the helical gearbox, parallel shaft 

gearbox, helical worm gearbox 

 
① Integrally cast eye on the motor 
② Eyebolt on the motor 
③ Transport eye on the bevel helical gearbox 
④ Eyebolt on the gearbox 

Figure 3-1 Fastening the gearbox or geared motor for suspended transport 
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The maximum load m in kg generated by the geared motor to be attached, with pull ↑ in 
direction F is listed in the following tables: 

Table 3- 1 Maximum load of the transport eye on the bevel helical gearbox 

m d2 m d2 Size 

[kg] [mm] 

Size 

[kg] [mm] 
K.38 200 22 K.128 800 40 
K.48 250 22 K.148 1,300 44 
K.68 350 26 K.168 1,800 55 
K.88 600 30 K.188 2,300 55 
K.108 750 35    

 

Table 3- 2 Maximum load of the eyebolt on the gearbox 

m d3 m d3 Thread size 

[kg] [mm] 

Thread size 

[kg] [mm] 
M8 140 36 M20 1,200 72 
M10 230 45 M24 1,800 90 
M12 340 54 M30 3,600 108 
M16 700 63    

Procedure 
1. Mount the geared motor on the transport device by the heaviest permissible weight to be 

attached. This will normally be on the main gearbox. 

2. Check that the eyebolt is firmly seated. 

The geared motor is slung for transport. 
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3.3 Storage 

3.3.1 General information for storage 
 

DANGER  
Do not stack gearboxes or geared motors one on top of another. 

 

CAUTION  
Mechanical damage (scratches), chemical damage (acids, alkalis) and thermal damage 
(sparks, welding beads, heat) cause corrosion which may render the external protective 
coating ineffective. 

Do not damage the paint. 
 

Note  

Notwithstanding contractual agreements to the contrary, the guarantee period for the 
standard preservative lasts 6 months from the date of delivery. 

In the case of storage in transit over 6 months, special arrangements must be made for 
preservation. Please contact Technical Support. 

 

3.3.2 Storage up to 6 months 
The gearbox or geared motor must be covered and stored in its position of use on a 
horizontal wooden support in a dry place not subject to significant temperature fluctuations. 
The storage location must be vibration- and shock-free. 

The free shaft ends and flange surface are painted for protection. 
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3.3.3 Storage up to 36 months with long-term preservation (optional) 
 

CAUTION  
The gearbox is completely filled with operating oil and closed airtight with a plug or by 
pressure venting with transport fixture. 

Check the oil level before commissioning. 
 

Store the gearbox or geared motor in dry, dust-free, and temperate locations. Special 
packing is then not necessary. 

Otherwise, the gearbox or geared motor must be packed in plastic film or packed in airtight 
sealed film and water absorbing agents. Cover them to provide protection against sun and 
rain. 

The storage location must be vibration- and shock-free.  

The free shaft ends, sealing elements and flanges must be coated with a protective layer of 
grease. 

The life of the corrosion protection is 36 months from delivery. 

Do not reduce the oil level during short-time startup for 10 minutes in no-load operation. 

Carry out the following precautionary measures after every period of 6 months in storage: 

Table 3- 3 Preventive action 

Storage period in months Action 

6 12 18 24 30 36 
Checking the insulation resistance - - x x x x 
Short-time startup: 
no-load operation, approximately 10 minutes at rated 
voltage 

- - x x x x 

Touch up / re-apply the protective layer of grease - - x x x x 
Check the cover and preservation x x x x x x 
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4Installation 

4.1 Unpacking 
 

CAUTION  
Make sure that damaged gearboxes or geared motors are not put into operation. 

 

Check the gearbox or geared motor for completeness and for damage. Report any missing 
parts or damage immediately. 

Remove packaging and transport fixtures and dispose of them properly. 

4.2 General information on installation 
 

ATEX version gearboxes 

 Effect on bearings of stray electric currents from electrical equipment. 
When mounting the gearbox on or connecting it to the machine, take care to 
ensure potential equalization. 

 

 

WARNING  
The entire system must be load-free so that there is no danger during this work. 

 

CAUTION  
Overheating of the gearbox due to exposure to direct sunlight. 

Provide suitable protective equipment such as covers or roofs. Prevent heat accumulation. 
 

CAUTION  
Malfunction resulting from foreign objects. 

The operator must ensure that no foreign objects impair the function of the gearbox. 
 

BA 2010 
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CAUTION  
Exceeding the permissible oil sump temperature due to incorrect settings of temperature 
monitoring equipment. 

A warning must be given when the maximum permissible oil sump temperature is reached. 
The geared motor must be switched off when the maximum permissible oil sump 
temperature is exceeded. This switching off can cause plant shutdown. 

 

CAUTION  
Irreparable damage to geared components and bearings due to welding. 

Do not carry out any welding work on the gearbox. The gearbox must not be used as a 
grounding point for welding operations. 

 

 Note 

Use headless screws of strength class 8.8 or higher to fasten the gearbox. 
 

Exercise particular care during mounting and installation. The manufacturer cannot be held 
liable for damage caused by incorrect mounting and installation. 

Make sure that there is sufficient space around the gearbox or geared motor for mounting, 
maintenance and repair. 

On geared motors with a fan, leave sufficient free space for the entry of air. Observe the 
installation conditions for the geared motor. 

Provide sufficient lifting gear at the start of mounting and fitting work. 

Observe the type of construction specified on the rating plate. This ensures that the correct 
quantity of lubricant is provided. 

Use all the fastening means which have been assigned to the relevant type of construction. 

Cap screws cannot be used in some cases due to a lack of space. In such cases, please 
contact Technical Support quoting the type of gearbox. 
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BA 2010 
Operating Instructions, 05/2011 29 

4.3 Tightening torque for fastening bolts on the gearbox 
The general tolerance for the tightening torque in Nm is 10 %. The friction coefficient is 
0.14 μ. 

Table 4- 1 Tightening torques for fastening bolts 

Tightening torque at strength class 

8.8 10.9 12.9 

Thread size 

[Nm] [Nm] [Nm] 
M4 3 4 5 
M5 6 9 10 
M6 10 15 18 
M8 25 35 41 
M10 50 70 85 
M12 90 120 145 
M16 210 295 355 
M20 450 580 690 
M24 750 1 000 1 200 
M30 1 500 2 000 2 400 
M36 2 500 3 600 4 200 

4.4 Fastening in the case of high shock loads 
In the case of high shock loads provide additional suitable positive fastenings such as 
cylindrical taper pins or spring pins. 

 

CAUTION  
Do not use spring washers, serrated lock washers, spring or toothed lock washers, cup 
washers or conical spring washers as a substitute for the above positive fastenings. 

Do not subject the housing to excessive stress when tightening the fastening bolts. 
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Installation  
4.5 Gearbox with foot mounting 

 BA 2010 
30 Operating Instructions, 05/2011 

4.5 Gearbox with foot mounting 
 

CAUTION  
Do not subject the gearbox to excessive stress when tightening the fastening bolts. 

The foundation must be level and free from dirt. 

The levelness deviation of the gearbox support must not exceed the following values: 

For gearboxes up to size  88: 0.1 mm 

For gearboxes from size 108: 0.2 mm 
 

The foundation should be designed in such a way that no resonance vibrations are created 
and no vibrations are transmitted from adjacent foundations. 

The foundation structure on which the gearbox is to be mounted must be rigid. They must be 
designed according to the weight and torque, taking into account the forces acting on the 
gearbox. If the substructure is too weak, it will cause radial or axial displacement, which 
cannot be measured at a standstill. 

When using foundation blocks to fasten the gearbox to concrete foundations, suitable 
recesses should be made in the foundation. 

Align and grout the slide rails into the foundation. 

Align the gearbox carefully with the units on the input and output side. Take the elastic 
deformation due to operating forces into account. 

Prevent displacement from external forces due to lateral impacts. 

Use stud bolts or headless screws of strength class 8.8 or higher for the foot mounting. 
Observe the tightening torque. 
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 Installation 
 4.6 Gearboxes in foot or flange version 

BA 2010 
Operating Instructions, 05/2011 31 

4.6 Gearboxes in foot or flange version 
 

CAUTION  
Do not subject gearbox housings to overstress from add-on elements on the foot or flange. 

Add-on elements must not transmit forces, torques and vibration to the gearbox. 
 

The gearbox must be fastened for force and torque transmission only to either the flange or 
the foot mounting to prevent overstress on the gearbox housing, see Gearbox with foot 
mounting (Page 30). 

The second mounting option (foot or flange) is intended for add-on elements, e.g. protection 
covers with an intrinsic weight of up to max. 30 % of the weight of the gearbox. 

4.7 Gearbox with C-type housing flange 
In the case of sizes 108 to 188, the customer's interface can be pinned on the 
C-type housing flange. The output flange has been designed to ensure the reliable 
transmission of the permissible torque and radial force by the bolt connections. 

For additional fastening, e.g. in the case of high shock loads, the existing drilled pin holes 
can be used. 

The gearboxes can also be drilled and pinned together with the machine. Compliance with 
the listed dimensions is mandatory in this case. 
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Installation  
4.7 Gearbox with C-type housing flange 

 BA 2010 
32 Operating Instructions, 05/2011 

 

CAUTION  
Observe the maximum drilling depth (A-A). 

 

 
 Spring pin, heavy-duty design, to DIN 1481: 

 Use pin holes provided in the housing flange. 
 Cylindrical grooved pin with chamfer to DIN EN 28740 / ISO 8740: 

 Drill connecting component together with housing. 

Figure 4-1 C-type case flange helical gearbox 
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 Installation 
 4.7 Gearbox with C-type housing flange 

BA 2010 
Operating Instructions, 05/2011 33 

 

CAUTION  
Observe the maximum drilling depth (A-A). 

 

 
 Spring pin, heavy-duty design, to DIN 1481: 

 Use pin holes provided in the housing flange. 
 Cylindrical grooved pin with chamfer to DIN EN 28740 / ISO 8740: 

 Drill connecting component together with housing. 

Figure 4-2 C-type housing flange parallel shaft gearbox and bevel helical gearbox 
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Installation  
4.8 Mounting the input or output element on the gearbox 
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4.8 Mounting the input or output element on the gearbox 
 

DANGER  
Danger of burns due to hot parts. 

Do not touch the gearbox without protection. 
 

CAUTION  
Damage to shaft sealing rings caused by solvent or benzine. 

Avoid contact at all times. 
 

CAUTION  
Damage to shaft sealing rings caused by heating over 100 °C. 

Protect shaft sealing rings from heating up due to radiant heat using thermal shields. 
 

CAUTION  
Alignment errors caused by excessive angle or axial displacement of the shaft ends to be 
joined lead to premature wear or material damage. 

Ensure precise alignment of the individual components. 
 

CAUTION  
Damage to bearings, housing, shaft, and locking rings due to improper handling. 

Do not use impacts or knocks to force the input and output elements to be mounted onto 
the shaft. 

 

Note  

Deburr the parts of elements to be fitted in the area of the hole or keyways. 

Recommendation: 0.2 x 45° 
 

Where couplings are to be fitted in a heated condition, observe the specific operating 
instructions for the coupling. Unless otherwise specified, the heat can be applied inductively, 
using a torch or in a furnace. 

Use the centering holes in the shaft end faces. 
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 Installation 
 4.8 Mounting the input or output element on the gearbox 

BA 2010 
Operating Instructions, 05/2011 35 

Use a fitting device to fit the input or output elements. 

 
Figure 4-3 Example of a fitting device 

Observe the correct mounting arrangement to minimize stress on shafts and bearings due to 
lateral forces. 

 
Correct Incorrect 

 
a Hub 
F Force 

Figure 4-4 Mounting arrangement for minimum stress on shafts and bearings 

Procedure 
1. Using either benzine or solvent, remove the anti-corrosion protection from the shaft ends 

and flanges and remove the protective skin provided. 
2. Fit the input and output elements onto the shafts and secure them if necessary. 
You have now fitted the input or output element. 
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Installation  
4.9 Removing and installing the protection cover 

 BA 2010 
36 Operating Instructions, 05/2011 

4.9 Removing and installing the protection cover 
 

ATEX version gearbox 
with shrink disk  
Sparks may be caused by a damaged protection cover. 
Replace damaged protection covers immediately. 

The protection cover is delivered ready-fitted to the gearbox flange. The protection cover 
must be removed in order to fit the output shaft. 

 
Protection cover for hollow shaft Protection cover for hollow shaft with shrink disk 

 
① Screw 
② Protection cover 
③ Gearbox housing  
④ Intermediate ring 
⑤ O-ring 

Figure 4-5 Protection covers 

The O-ring ⑤ is only present with the ATEX version. 

The intermediate ring ④ is only supplied on the foot version of the bevel helical gearbox in 
sizes 68, 108 to 168. 
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 Installation 
 4.9 Removing and installing the protection cover 

BA 2010 
Operating Instructions, 05/2011 37 

Procedure 
1. Undo the screws ① and remove the protection cover ②. 

2. Fit the output shaft. 

3. Using a suitable cleaning agent, clean the support surface of the protection cover ② on 
the gearbox. 

4. With the protection cover for shrink disk in the ATEX version, ensure that the O-ring ⑤ is 
correctly seated. 

5. Coat the supporting surface of the protection cover ② with a suitable sealing agent. 

6. Screw on the protection cover ②. 

7. Protect all remaining bare areas with a suitable permanent anti-corrosive agent. 

You have now installed the protection cover for operation. 
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Installation  
4.10 Removing and installing the shaft-mounted gearbox 

 BA 2010 
38 Operating Instructions, 05/2011 

4.10 Removing and installing the shaft-mounted gearbox 

4.10.1 General information on installing the shaft-mounted gearbox 
 

CAUTION  
Damage to shaft sealing rings caused by solvent or benzine. 

Avoid contact at all times. 
 

CAUTION  
Misalignment of and stress on the hollow shaft can lead to increased load and cause the 
bearings to fail.  

The hollow shaft must be flush with the machine shaft to avoid misalignment. 

Do not subject the hollow shaft to axial and radial stress. 
 

CAUTION  
Shrink disks: 

Lubricants in the area between the hollow shaft and machine shaft impair torque 
transmission. 

Keep the bore in the hollow shaft and the machine shaft completely grease-free. 

Do not use impure solvents and soiled cleaning cloths. 
 

 Note 

Coat the contact surfaces with the mounting paste supplied with the product or any suitable 
lubricant to prevent frictional corrosion. 

 

 Note 

Observe the permissible concentricity tolerance of the cylindrical shaft end of the machine 
shaft to the housing axle according to DIN 42955. 
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 Installation 
 4.10 Removing and installing the shaft-mounted gearbox 

BA 2010 
Operating Instructions, 05/2011 39 

4.10.2 Removing and installing the hollow shaft 

4.10.2.1 Mounting the hollow shaft 

 
Figure 4-6 Installing the hollow shaft with parallel key 

 
Figure 4-7 Installing the hollow shaft with splines 

 
a Greased 
b Absolutely grease-free 

Figure 4-8 Installing the hollow shaft with shrink disk 

 
* Not included in scope of supply 
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Installation  
4.10 Removing and installing the shaft-mounted gearbox 

 BA 2010 
40 Operating Instructions, 05/2011 

 

① Machine shaft 

② Hollow shaft 

③ Hexagon nut 

④ Threaded spindle 

⑤ Disk 

⑥ Locking ring 

⑦ Parallel key 

⑧ Bronze bush 

Instead of the nut and threaded spindle shown in the diagram, other types of equipment such 
as hydraulic lifting equipment may be used. 

Procedure 
1. Using benzine or a solvent, remove the anti-corrosion protection from the shaft ends and 

flanges. 

2. Check the seats or edges of the hollow and machine shafts for damage. Please contact 
Technical Support if you notice any damage. 

3. Fit the gearbox using a disk ⑤, threaded spindle ④ and nut ③. The counterforce is 
provided by the hollow shaft ②. 

4. For hollow shaft with parallel key and hollow shaft with splines: 
Replace the nut ③ and threaded spindle ④ with a setscrew and tighten it with the 
specified torque. 
For hollow shaft with shrink disk: 
Remove the disk ⑤, threaded spindle ④ and nut ③. 

You have now installed the hollow shaft. 

Table 4- 2 Tightening torque for setscrews 

Thread size M5 M6 M8 M10 M12 M16 M20 M24 M30 
Tightening torque [Nm] 5 8 8 14 24 60 120 200 400 
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 Installation 
 4.10 Removing and installing the shaft-mounted gearbox 

BA 2010 
Operating Instructions, 05/2011 41 

4.10.2.2 Removing the hollow shaft with parallel key 
 

CAUTION  
Before driving out the machine shaft, fasten a suitably dimensioned means of absorbing 
load to the gearbox. 

Slightly pretension the drive element so that the gearbox does not drop into the drive 
element when the insert shaft is released. 

 

CAUTION  
It is essential to prevent misalignment when removing the unit. 

 

Note  

If frictional corrosion has occurred on the seat surfaces, use rust solvent to facilitate the 
removal of the gearbox. Allow the rust solvent to work in sufficiently. 

 

 
① Disk 
② Threaded block 
③ Parallel key 
④ Hexagon nut 
⑤ Threaded spindle 

Figure 4-9 Removing the hollow shaft with parallel key 

Item  ① to ⑤ are not included in the scope of supply. 

Procedure 
1. Remove the axial fastening from the hollow shaft. 

2. Drive out the machine shaft using the disk ①, threaded block ②, parallel key ③, 
threaded spindle ⑤ and hexagon nuts ④. 

You have now removed the hollow shaft with parallel key. 
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Installation  
4.10 Removing and installing the shaft-mounted gearbox 

 BA 2010 
42 Operating Instructions, 05/2011 

Design suggestion for threaded block and disk 

 
 

b10 b11 b12 d10 d11 tmax u Size 

[mm] [mm] [mm] [mm] [mm] 

s11 

[mm] [mm] 
19.9 10 M6 22.5 6 28 3 15 10 
24.9 14 M8 28 8 

- - 14 M8 28 
33 

8 38 
6 

15 10 
29.9 18 M10 

38 10 
34.9 24 10 48 6 15 5 
39.9 28 

M12 43 
12 

39.9 28 12 68 7 20 7 
44.9 33 

M16 48.5 
14 

49.9 36 14 88 7 20 10 
59.9 45 

M16 64 
18 

59.9 45 18 108 10 24 10 
69.9 54 

M20 74.5 
20 

69.9 54 20 128 10 24 5 
79.9 62 

M20 85 
22 

79.9 62 22 148 10 24 7 
89.9 72 

M20 95 
25 

99.9 80 106 168 10 30 8 M24 28 
109.9 90 116 

188 10 30 11 119.9 95 M24 127 32 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 136 of 467



 Installation 
 4.10 Removing and installing the shaft-mounted gearbox 

BA 2010 
Operating Instructions, 05/2011 43 

4.10.3 Shrink disk 

4.10.3.1 Mounting the shrink disk 
 

DANGER  
Risk of injury due to freely rotating parts. 

Fit a cover cap or protection cover. 
 

CAUTION  
The shrink disk is delivered ready for installation. 

Do not dismantle the shrink disk before initial fitting. 
 

CAUTION  
Lubricants in the area of the shrink disk seat impair torque transmission. 

Keep the bore in the hollow shaft and the machine shaft completely grease-free. 

Do not use impure solvents and soiled cleaning cloths. 
 

CAUTION  
Plastic deformation of the hollow shaft when tightening the tightening bolts before fitting the 
machine shaft. 

First fit machine shaft. Then tighten the tightening bolts. 
 

CAUTION  
Avoid overloading the individual bolts. 

Do not exceed the maximum tightening torque for tightening bolt. 

Size 28: 
Tighten tightening bolts ③. 

Sizes 38 - 208: 
The alignment of the end faces of outer ring  ① and inner ring ② has priority. If this 
alignment is not achieved when tensioning, the tolerance of the insert shaft must be 
checked. 
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Installation  
4.10 Removing and installing the shaft-mounted gearbox 

 BA 2010 
44 Operating Instructions, 05/2011 

 

 Note 

The hollow shaft is axially secured on the machine shaft by means of a shrink disk 
connection. 

 

 Note 

Apply a thin layer of grease to the shrink disk seat on the hollow shaft. 
 

 Note 

Coat with a suitable lubricant to prevent frictional corrosion of the contact surface on the 
customer's machine shaft in the vicinity of the bronze bush. 

 

 

 
Size 28, 208 reinforced Sizes 38 - 208 

 
a Greased 
b Absolutely grease-free 
① Outer ring 
② Inner ring 
③ Tightening bolt 
④ Hollow shaft 
⑤ Machine shaft 

Figure 4-10 Mounting the shrink disk 
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 Installation 
 4.10 Removing and installing the shaft-mounted gearbox 

BA 2010 
Operating Instructions, 05/2011 45 

Procedure 
1. Tighten the tightening bolts ③ handtight initially. 

2. Working round several times, evenly tighten the tightening bolts ③ by a ¼ turn each time 
(not crosswise). 

3. Fit the rubber cover cap or protection cover included in the scope of delivery, 
see Removing and installing the protection cover (Page 36). 

You have now installed the shrink disk. 

Table 4- 3 Tightening torque for tightening bolt 

Tightening torque Gearbox size Thread size Strength class 

[Nm] 
28 M5 8.8 5 
38, 48, 68 M8 12.9 35 
88, 108, 128 M10 12.9 70 
148 M12 12.9 121 
168, 188 M14 12.9 193 

M16 12.9 295 208 
M20 12.9 570 

4.10.3.2 Pulling off the shrink disk 
1. Working round several times, loosen the tightening bolts ③ one after the other, by a 

¼ turn each time. 

2. Pull the shrink disk off the hollow shaft. 

Sizes 38 - 208: 
If the outer ring does not come away from the inner ring, remove some of the tightening bolts 
and insert them into neighboring forcing threads. 

You will then be able to release the rings without difficulty. 

4.10.3.3 Cleaning and lubricating shrink disks 
Soiled shrink disks must be cleaned and regreased prior to fitting. 

Loosened shrink disks need not be dismantled and regreased before being retensioned. 
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Installation  
4.10 Removing and installing the shaft-mounted gearbox 

 BA 2010 
46 Operating Instructions, 05/2011 

Procedure 
1. Only grease the inner friction surfaces of the shrink disks. Use for this a solid lubricant 

with a friction coefficient of μ = 0.04. 

2. Use a paste containing MoS2 to grease the bolts, applying the paste to the thread and 
underneath the head. 

The shrink disk is now ready for fitting. 

Table 4- 4 Lubricants for shrink disks 

Lubricant Sold as Manufacturer 
Molykote 321 R (lubricant paint) 
Molykote spray (powder spray) 

Spray 

Molykote G Rapid Spray or paste 

DOW Corning 

Molykombin UMFT 1 Spray 
Unimily P5 Powder 

Klüber Lubrication 

Aemasol MO 19 P Spray or paste A. C. Matthes 

4.10.4 Torque arms with shaft-mounted gearboxes 

4.10.4.1 General information for torque arms with shaft-mounted gearboxes 
Torque arms can absorb the reaction torque and, if necessary, the weight force of the 
gearbox. 

 
ATEX version gearboxes 

 Worn or irreparably damaged rubber elements will not function properly. 
Impact can cause sparks. 
Damaged rubber elements must be replaced immediately. 

 

 

CAUTION  
Dangerously high transient torques due to excess backlash. 

Take care to prevent the torque arm causing excessive constraining forces, e.g. due to the 
driven shaft running out-of-true. 

 

CAUTION  
Worn or irreparably damaged rubber elements will not function properly. 

Solvents, oils, greases and fuels damage rubber elements. Keep them away from the 
rubber elements. 
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 Installation 
 4.10 Removing and installing the shaft-mounted gearbox 

BA 2010 
Operating Instructions, 05/2011 47 

4.10.4.2 Mounting torque arms on parallel shaft gearboxes 
We recommend using pretensioned, damping rubber elements. 

Fixing accessories such as angles, bolts, nuts, etc., are not included in the scope of delivery. 

 
Figure 4-11 Mounting suggestion for torque arm on F.28, 38B - 188B 

 
Size 28 38B 48B 68B 88B 108B 128B 148B 168B 188B 
x [mm] 14 13.1 18.2 17 27.2 26 35.8 34.8 46.2 45.1 

Size 208 
 

DANGER  
The torque arm bush must be supported by bearings on both sides. 

 

 
Figure 4-12 Mounting suggestion for torque arms on F.208 

Procedure 
1. Clean the contact surfaces between the housing and the torque arm. 

2. Tighten the M30 bolts, strength class 8.8, with 1,500 Nm tightening torque. 

You have now mounted the torque arm. 
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Installation  
4.10 Removing and installing the shaft-mounted gearbox 

 BA 2010 
48 Operating Instructions, 05/2011 

4.10.4.3 Mounting torque arms on bevel helical gearboxes and helical worm gearboxes 
 

DANGER  
The torque arm bush must be supported by bearings on both sides. 

 

 
Figure 4-13 Mounting suggestion for torque arm on foot 

 
Figure 4-14 Mounting suggestion for torque arm on flange 

The torque arm can be fitted in various positions, depending on the hole circle pitch. 

Procedure 
1. Clean the contact surfaces between the housing and the torque arm. 

2. Tighten the bolts with the specified torque. 

You have now mounted the torque arm. 

Table 4- 5 Tightening torque for bolt of strength class 8.8 if torque arm is mounted 

Thread size M8 M10 M12 M16 M20 M24 M30 
Tightening torque [Nm] 25 50 90 210 450 750 1,500 
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5Commissioning 

5.1 General information for commissioning 
 

WARNING  
Secure the drive unit to prevent it from being started up unintentionally. 

Attach a warning notice to the start switch. 
 

WARNING  
Remove any oil spillage immediately with an oil-binding agent in compliance with 
environmental requirements. 

 

CAUTION  
On cylindrical-roller bearings in the input unit, undershooting the minimum radial force can 
damage bearings. 

Prolonged test runs when off-load must be kept to a minimum. 
 

5.2 Checking the oil level prior to commissioning 
Check the oil level before commissioning and correct it if necessary, see Checking and 
changing lubricants (Page 59).  

Gearboxes with long-term preservation are delivered with a full tank of oil. We recommend a 
complete oil change if your unit is left in storage for more than 24 months, see Checking and 
changing lubricants (Page 59). 

5.3 Fitting the gearbox ventilation 

5.3.1 Screwing in the vent filter or pressure breather valve without securing clip 
In the case of gearboxes with housing ventilation, the necessary vent filter or pressure 
breather valve without a securing clip is delivered separately. They must be replaced with 
the appropriate vent plug before starting up the gearbox. 

BA 2010 
Operating Instructions, 05/2011 49 
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Commissioning  
5.4 Gearbox with backstop (optional) 

 BA 2010 
50 Operating Instructions, 05/2011 

Observe the symbol in the type of construction diagrams, see Types of construction 
(Page 85): 

 

 

 

Ventilation 

Procedure 
1. Unscrew the vent plug. 

2. Seal the gearbox with the vent filter or the pressure breather valve without securing clip. 

You have now replaced the vent filter or pressure breather valve with the vent plug without 
the securing clip. 

5.3.2 Installing the pressure breather valve with securing clip (optional) 
The pressure breather valve with securing clip ① is fitted to gearboxes which require 
housing ventilation. 

 
Figure 5-1 Pressure breather valve with securing clip 

Remove the transport fixture by pulling the securing clip ① in the direction of the arrow. 

5.4 Gearbox with backstop (optional) 
 

CAUTION  
Running in the wrong direction of rotation can damage the geared motor. 

Check the direction of rotation before starting up. 

Turn the input side or motor over manually. 

Use the phase sequence to check the direction of motor rotation and swap the two external 
conductors if necessary. 
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6Operation 
 

 
ATEX version gearboxes 

 The difference between the temperature of the housing and the ambient 
temperature of max. +40 °C must not exceed 70 K. 
Using a suitable temperature sensor, measure the temperature at the lowest point 
of the housing (oil sump) or at the mounting surface in the case of output units. 
Changes are an indication of possible incipient damage. 

 

 

CAUTION  
In the event of changes during operation, the drive unit must be switched off immediately. 

Use the fault table in the section titled "Faults, causes, and remedies" to determine the 
cause of the fault. 

Remedy faults or have faults remedied. 
 

CAUTION  
On cylindrical-roller bearings in the input unit, undershooting the minimum radial force can 
damage bearings. 

Prolonged test runs when off-load must be kept to a minimum. 
 

Check the gearbox during operation for: 

● Excessive operating temperature 

● Changes in gear noise 

● Possible oil leakage at the housing and shaft seals. 

BA 2010 
Operating Instructions, 05/2011 51 
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Operation  
  

 BA 2010 
52 Operating Instructions, 05/2011 
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7Faults, causes and remedies 

 
 

 Note 

Faults and malfunctions occurring during the warranty period and requiring repair work on 
the gearbox must be remedied only by Technical Support. In the case of faults and 
malfunctions occurring after the warranty period, the cause of which cannot be precisely 
identified, we advise our customers to contact our Technical Support. 

If you need the help of our Technical Support, please provide the following information: 
 Data on the rating plate 
 Nature and extent of the fault 
 Suspected cause. 

 

 

Table 7- 1 Faults, causes and remedies 

Faults Causes Remedy 
Oil level too low Check the oil level, see 

Checking and changing 
lubricants (Page 59)  

Unusual noises on the gearbox 

Foreign bodies in oil (irregular 
noise) 

Check the oil quality, see 
Checking the oil quality 
(Page 64). Clean the gearbox. 
Change the oil, see Checking 
and changing lubricants 
(Page 59) 

Excessive bearing play and / or 
bearing defective 

Check bearing and replace if 
necessary 

Teeth defective Check teeth and replace if 
necessary 

Fastening bolts loose Tighten bolts / nuts, see 
Checking tightness of fastening 
bolts (Page 75) 

Excessive external load on drive 
input and output 

Check load against rated data 
(you might need to correct the 
belt tension, for example) 

Damage in transit Check the gearbox for damage 
in transit 

Damage due to blocking during 
commissioning 

Call Technical Support 

BA 2010 
Operating Instructions, 05/2011 53 
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Faults, causes and remedies  
  

 BA 2010 
54 Operating Instructions, 05/2011 

Faults Causes Remedy 
Drive unit bearing not lubricated 
(motor size 160 and higher) 

Regrease the bearing, see 
Changing the roller bearing 
grease (Page 69) 

Excessive bearing play and / or 
bearing defective 

Check bearing and replace if 
necessary 

Unusual noises from drive unit 

Fastening bolts loose Tighten bolts / nuts, see 
Checking tightness of fastening 
bolts (Page 75) 

Excessive bearing play and / or 
bearing defective 

Check bearing and replace if 
necessary 

Motor brake rubbing Check air gap and adjust if 
necessary 

Unusual noises on the motor 

Inverter parameterization Correct parameterization 
Incorrect oil level for type of 
construction used 

Check type of construction, see 
Types of construction 
(Page 85). Check the oil level, 
see Checking and changing 
lubricants (Page 59)  

Overpressure due to lack of 
ventilation 

Mount the ventilation as 
appropriate for the type of 
construction, see Fitting the 
gearbox ventilation (Page 49). 

Overpressure due to soiled 
ventilation 

Clean the ventilation, see 
Cleaning the vent filter 
(Page 74)  

Shaft sealing rings defective Replace the shaft sealing rings 
Cover / flange bolts loose Tighten the bolts / nuts, see 

Checking tightness of fastening 
bolts (Page 75). Continue to 
monitor the gearbox 

Surface sealing defective (e.g., 
on cover, flange) 

Reseal 

Oil leak 

Damage in transit (e.g., hairline 
cracks) 

Check the gearbox for damage 
in transit 
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Faults Causes Remedy 
Incorrect oil level for the type of 
construction used and / or 
incorrect ventilation position 

Check ventilation position and 
type of construction, see Types 
of construction (Page 85). 
Check the oil level, see 
Checking and changing 
lubricants (Page 59)  

Oil leakage on gearbox 
ventilation 

Frequent cold starts, during 
which the oil foams up 

Call Technical Support 

Motor fan cover and / or 
gearbox heavily soiled 

Clean the fan cover and surface 
of the geared motor, see 
Cleaning the gearbox (Page 74) 

Incorrect oil level for type of 
construction used 

Check type of construction, see 
Types of construction 
(Page 85). Check the oil level, 
see Checking and changing 
lubricants (Page 59)  

Incorrect oil being used (e.g., 
incorrect viscosity) 

Check the oil in the tank, see 
Checking the oil quality 
(Page 64) 

Oil beyond expiry date Check date of last oil change 
and change oil if necessary, see 
Checking and changing 
lubricants (Page 59) 

Excessive bearing play and / or 
bearing defective 

Check bearing and replace if 
necessary 

Gearbox overheating 

Backstop not running freely Replace backstop 
Output shaft does not turn when 
motor is running 

Force flow interrupted by 
breakage in gearbox 

Call Technical Support 
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Faults Causes Remedy 
Incorrect oil level for type of 
construction used 

Check type of construction, see 
Types of construction 
(Page 85). Check the oil level, 
see Checking and changing 
lubricants (Page 59)  

Incorrect oil being used (e.g., 
incorrect viscosity) 

Check the oil in the tank, see 
Checking the oil quality 
(Page 64) 

Excessive external load on drive 
input and output 

Check load against rated data 
(you might need to correct the 
belt tension, for example) 

Motor brake not releasing Check switching / connection of 
brake. Check brake for wear 
and readjust if necessary 

Geared motor starting up with 
difficulty or not at all 

Geared motor runs against 
backstop 

Change direction of motor or 
backstop rotation 

Flexible elements worn (e.g., on 
couplings) 

Replace flexible elements Excessive play on drive input 
and output 

Positive connection disrupted by 
overload 

Call Technical Support 

Drop in speed / torque Belt tension too low (in case of 
belt drive) 

Check belt tension and replace 
belt if necessary 
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8.1 General notes about maintenance 

 
ATEX version gearboxes 

 All measures, checks, and their results must be documented by the operator and 
records kept in a safe place. 

 

 

WARNING  
Secure the drive unit to prevent it from being started up unintentionally. 

Attach a warning notice to the start switch. 
 

CAUTION  
Service and maintenance must only be carried out by properly trained and authorized 
personnel. Only genuine parts supplied by Siemens Geared Motors GmbH can be used for 
servicing and maintenance. 

 

All inspection, maintenance, and repair work must be carried out with care by trained 
personnel only. Observe the information in Section General information and safety notes 
(Page 7). 

Table 8- 1 Maintenance measures 

Remedy Interval Description of work 
Monitor and check the geared 
motor for unusual noises, 
vibrations, and changes 

Daily; if possible, more 
frequently during operation 

See Operation (Page 51) 

Check housing temperature After 3 hours, on the first day, 
thereafter monthly 

Check the oil level After the first day, thereafter 
monthly 

See Checking and changing 
lubricants (Page 59) 

Check the oil level sensor Regularly and after oil changes See Checking the oil level 
sensor (optional) (Page 74) 

BA 2010 
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Remedy Interval Description of work 
Check the oil quality Every 6 months See Checking the oil quality 

(Page 64) 
First oil change after 
commissioning 

After approximately 
10,000 operating hours or at the 
latest after 2 years 

Subsequent oil changes Every 2 years or 
10,000 operating hours 1) 

See Checking and changing 
lubricants (Page 59) 

Check gearbox for leaks After the first day, thereafter 
monthly 

See Checking the gearbox for 
leaks (Page 73) 

Clean the gearbox ventilation or 
replace if necessary 

See Cleaning the vent filter 
(Page 74) 

Clean the gearbox 

Depending on degree of soiling, 
at least every 6 months 

See Cleaning the gearbox 
(Page 74) 

Check the friction clutch and 
adjust if necessary 

After 500 hours, thereafter once 
a year and after every blockage 

See Maintenance of the friction 
clutch (Page 76) 

Check the coupling For the first time after 3 months Please refer to the separate 
operating instructions 

Carry out a complete inspection 
of the geared motor 

Every 12 months See Inspecting the gearbox or 
geared motor (Page 76) 

Check that fastening bolts on 
gearboxes and built-on 
accessories are securely 
tightened. Check that covers 
and plugs are securely fastened 

After 3 hours, regularly 
thereafter 

See Checking tightness of 
fastening bolts (Page 75) 

Change the roller bearing 
grease 

When the oil is changed See Changing the roller bearing 
grease (Page 69) 

Replace bearings - See Replacing bearings 
(Page 73) 

Check rubber buffers on torque 
arms 

Every 6 months See Torque arms with shaft-
mounted gearboxes (Page 46) 

1) When using synthetic oils, the intervals can be doubled. The data specified is valid for an oil 
temperature of +80 °C. See the figure titled "Guide values for oil change intervals" for oil change 
intervals for other temperatures. 
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8.2 Checking and changing lubricants 

8.2.1 General safety notes for checking and changing lubricants 
 

DANGER  
After removing the oil level screw, up to and including gearbox size 128, the oil level may 
not be more than 3 mm and from gearbox size 148, not more than 5 mm below the 
recommended filling level. 

 

DANGER  
Danger of scalding from the hot oil emerging from the unit. 

Before starting any work wait until the oil has cooled down to below +30 °C. 
 

WARNING  
Remove any oil spillage immediately with an oil-binding agent in compliance with 
environmental requirements. 

 

CAUTION  
The oil quantity and the position of the sealing elements are determined by the type of 
construction. 

 

 Note 

For data such as type of oil, oil viscosity, and oil quantity required, refer to the rating plate. 

For oil compatibility see Recommended lubricants (Page 72). 
 

Note 

Gearbox sizes 18 and 28 are lubricated for life. 

No oil changes are required. 

 

 

Note 

Where tandem gearboxes are concerned, each individual gearbox is to be considered 
separately. 

Gearbox sizes 28 and 38 on the 2nd gearbox are lubricated for life. An oil change is not 
required. 
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8.2.2 Checking the oil level 
 

CAUTION  
The volume of gear oils changes with temperature. 

If the temperature rises, the volume increases. Where temperature differences and filling 
quantities are significant, the increase can amount to several liters. 

The oil level must therefore be checked while still slightly warm, approximately 30 minutes 
after switching off the drive unit. 

 

 
Figure 8-1 Oil level in the gearbox housing 

Procedure 
1. Switch off the power supply to the drive unit. 

2. Unscrew the oil level screw, see Types of construction (Page 85). 

3. Check the oil level ①. 

4. Rectify the oil level ① if necessary and check it again. 

5. Check the condition of the sealing ring on the sealing element and replace the sealing 
ring if necessary. 

6. Seal the gearbox with the sealing element. 

You have now checked the oil level in the gearbox housing. 

Checking the oil level on size 38 gearbox housings with no screw plug for checking the oil 
level 

Size 38 gearboxes have no screw for checking the oil level. 
In some versions of the B38 and BF38 bevel helical gearbox, there is an additional screw 
plug so that the oil level can be checked as described above. 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 154 of 467



 Service and maintenance 
 8.2 Checking and changing lubricants 

BA 2010 
Operating Instructions, 05/2011 61 

 
① Dipstick 
② Mark 
③ Screw plug 

Figure 8-2 Checking the oil level on size 38 gearbox 

Procedure 
1. Switch off the power supply to the drive unit. 

2. Remove the geared motor and set it down as illustrated in the figure. The screw plug ③ 
must be on the top. 

3. Remove the screw plug ③. 

4. Make a mark ② on a suitable dipstick ①. 

5. Insert the dipstick  ① vertically into the opening until the mark ② is level with the surface 
of the gearbox. 

6. Pull the dipstick ① out vertically. 

7. Measure the distance "x" on the dipstick ①. 

8. Compare the value "x" with the value for distance "x". 

9. Rectify the oil level if necessary and check it again. 

10. Check the condition of the sealing ring on the screw plug ③ and replace the sealing ring 
if necessary. 

11. Seal the gearbox using the screw plug ③. 

12. Mount the geared motor. 

You have now checked the oil level in the size 38 gearbox housing. 
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① Dipstick 
② Mark 

Figure 8-3 Distance "x" 

Table 8- 2 Values for max. distance "x" 

Distance "x" Gearbox type 

[mm] 
 B5 

B14 
V1 
V18 

V3 
V19 

E.38 

 

44 24 18 
Z.38 87 56 33 
D.38 81 31 26 
 
 B3 B6 B7 B8 V5 V6 
E38 43 37 37 31 23 19 
Z38 93 83 83 83 75 32 
D38 89 82 82 82 52 35 
 
 B3-00 

H-01 
B8-00 
H-02 

B7-00 
H-03 

B6-00 
H-04 

V5-00 
H-05 

V6-00 
H6 

B, BA, BAS, BAT38 126 74 30 89 95 112 
K, KA, KAS, KAT38 64 35 21 52 40 46 
 
 B5-01 

H-01 
B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

B.38 126 74 30 89 95 112 
K.38 66 40 20 54 45 50 
FZ.38B 137 152 137 137 87 73 
FD.38B 110 147 132 132 110 65 
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8.2.3 Checking the oil level using the oil sight glass (optional) 
If you are using an oil sight glass to check the oil level ①, the oil must be visible in the 
center of the sight glass if the oil is cool. If the oil is hot, the oil level ① is above the center of 
the sight glass. The oil level ① of cold oil is below the center of the sight glass. 

 
Figure 8-4 Oil level in the oil sight glass 

Rectify the oil level ① if necessary and check it again. 

8.2.4 Checking the oil level using the oil dipstick (optional) 
To measure the oil level, push the oil dipstick into the hole but do not screw it in. 

The oil level must be between the lower and upper min.-max. marks on the oil dipstick. 

If you are using the electric oil level monitoring system, the oil must be level with the upper 
max. mark on the oil dipstick. 

Rectify the oil level if necessary and check it again. 
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8.2.5 Checking the oil quality 
Signs of changes in the oil can be seen with the naked eye. Fresh oil is clear to the eye and 
has a typical smell and a specific product color. Clouding or a flocculent appearance 
indicates water and / or contamination. A dark or black color indicates residue, serious 
thermal decomposition or contamination. 

Observe the symbols in the type of construction diagrams, see Types of construction 
(Page 85): 

 

   

Ventilation Oil filling Oil level 

Procedure 
1. Allow the geared motor to run for a short time. Wear and contaminant particles are visible 

in the oil shortly after shutting down. 

2. Switch off the power supply to the drive unit. 

3. Remove the sealing element at one of the points marked with the symbols listed above. 

4. Remove some oil, using a suction pump and a flexible hose, for example. 

5. Check the condition of the sealing ring on the sealing element and replace the sealing 
ring if necessary. 

6. Seal the gearbox with the sealing element. 

7. Check the oil for abnormalities. If you detect any abnormalities, change the oil 
immediately. 

8. Check the oil level. 

9. Rectify the oil level if necessary and check it again. 

You have now checked the oil quality. 
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8.2.6 Changing the oil 

8.2.6.1 General safety notes for changing the oil 
 

CAUTION  
An impermissible mixture of oils will lead to clouding, depositing, foam formation, changes 
to the viscosity or reduced protection against corrosion and wear. 

When changing oil of the same type, the residual volume of oil in the gearbox should be 
kept as low as possible. Generally speaking, a small residual volume will cause no 
particular problems. 

Gear oils of different types and by different manufacturers must not be mixed. Have the 
manufacturer confirm that the new oil is compatible with the remaining volume of used oil. 

If changing very different types of oil or oils with very different additives, always flush out 
the gearbox with the new oil. When changing from mineral oil to polyglycol oil (PG) or vice 
versa, it is vital to flush the gearbox twice. All traces of old oil must be completely removed 
from the gearbox. 

 

CAUTION  
Gear oils must never be mixed with other substances. Do not flush with paraffin or other 
solvents, as traces of these substances will always be left behind inside the gearbox. 

 

 Note 

The oil must be warm. If it is too cold, it will flow too sluggishly to drain properly. If necessary, 
run the gearbox for 15 to 30 minutes to warm it up. 
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8.2.6.2 Draining the oil 
Observe the symbols in the type of construction diagrams, see Types of construction 
(Page 85): 

 

    

Ventilation Oil filling Oil level Oil drain 

Procedure 
1. Switch off the power supply to the drive unit. 

2. Unscrew the vent plug. 

3. Unscrew the oil level screw. 

4. Place a suitable and sufficiently large receptacle underneath the oil drain plug. 

5. Remove the oil drain plug and drain all the oil into the receptacle. 

6. Check the condition of the sealing ring on the sealing element and replace the sealing 
ring if necessary. 

7. Seal the gearbox using the sealing elements. 

You have now drained the oil from the gearbox. 

Draining the oil from B38 with no additional screw plug type V5-00/V1-00/H-05 and 
V6-00/V3-00/H-06 

Procedure 
1. Switch off the power supply to the drive unit. 

2. Place a suitable and sufficiently large receptacle underneath the gearbox. 

3. Unscrew the oil filler screw. 

4. Using a length of hose, siphon off all the oil into the receptacle. 

5. Check the condition of the sealing ring on the sealing element and replace the sealing 
ring if necessary. 

6. Seal the gearbox with the sealing element. 

Or: 

1. Switch off the power supply to the drive unit. 

2. Unscrew the cover 

3. Drain all the oil into the receptacle. 

4. Change the seal in the cover. 

5. Seal the gearbox with the cover. 

You have now drained the oil from the B38 gearbox. 
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8.2.6.3 Flushing the gearbox when changing between incompatible oils 
 

CAUTION  
Polyglycol oil has a higher density than mineral oil. Therefore, it sinks down towards the oil 
drain and the mineral oil floats on top. 

This makes the required complete draining of mineral oil from the gearbox extremely 
difficult. 

 

CAUTION  
A flushing process is required with biodegradable and physiologically safe oils. 

The residual corrosion protection oil must amount to no more than 1 % of the operating oil 
volume. 

 

Note 

We recommend that, after the second flush, the quality of the rinse is checked by an expert 
analyzer. 

 

 

Observe the symbols in the type of construction diagrams, see Types of construction 
(Page 85): 

 

   

Ventilation Oil filling Oil drain 

Procedure 
1. After the oil has been drained, wipe the gearbox clean of any remaining mineral oil using 

a cloth. 

2. Remove the vent plug or oil filler screw. 

3. Fill the gearbox with a detergent oil, using a filter (filter mesh max. 25 μm). For the 
detergent oil, use either the new oil or one that is compatible with the new oil. 

4. Allow the gearbox to run for 15 to 30 minutes under a low load. 

5. Place a suitable and sufficiently large receptacle underneath the oil drain plug. 

6. Remove the oil drain plug and drain all the oil into the receptacle. 

7. Seal the gearbox using the sealing elements. 

8. Repeat this step for the second rinse. 

You have now flushed the gearbox twice and can pour in the new oil. 
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8.2.6.4 Filling in oil 
Observe the symbols in the type of construction diagrams, see Types of construction 
(Page 85): 

 

  

Ventilation Oil filling 

Procedure 
1. Remove the vent plug or oil filler screw. 

2. Fill the gearbox with fresh oil, using a filter (filter mesh max. 25 μm). 
When refilling, use the same type of oil with the same viscosity. If changing mutually 
incompatible oils, flushing cycles are required, see Flushing the gearbox when changing 
between incompatible oils (Page 67). 

3. Rectify the oil level if necessary and check it again. 

4. Check the condition of the sealing ring on the sealing element and replace the sealing 
ring if necessary. 

5. Seal the gearbox with the sealing element. 

You have now filled up the gearbox with oil. 

8.2.7 Topping up with oil 
You may need to top the gearbox up with oil if the gearbox type of construction changes or if 
oil is lost due to a leak. If you notice oil escaping, locate the leak and seal the affected area. 
Check and correct the oil level. 

At the time of going to print, the following types of oil are being used for initial filing of the 
gearbox: 

CLP ISO VG220: ARAL Degol BG 220 

CLP ISO PG VG220: Castrol Tribol 800/220 

CLP ISO PG VG460: Castrol Tribol 800/460 

CLP ISO PAO VG68: Addinol Eco Gear 68S-T 

CLP ISO PAO VG220: Addinol Eco Gear 220S 

CLP ISO E VG220: Fuchs Plantogear Bio 220S 

CLP ISO H1 VG460: Klüber Klüberoil 4 UH1 460 N 

If, following agreement, gearboxes are filled at the factory with special lubricants for the 
special applications referred to above, this is shown on the rating plate. 
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8.2.8 Changing the roller bearing grease 
The roller bearings are filled with a lithium-saponified roller bearing grease at the factory 
prior to delivery. 

Clean the bearing before filling it with fresh lubricant. 

In the case of the bearings of the output shaft or intermediate shafts the grease quantity 
must fill 2/3, and in the case of bearings on the input side 1/3, of the space between the 
bearing bodies. 

8.2.9 Changing the oil when using backstops in bevel helical gearboxes 
The oil must be changed at the same intervals as the gearbox. 

Table 8- 3 Oil quantity for backstop 

Size K.88 K.108 K.128 K.148 K.168 
Oil quantity [l] 0.04 0.06 0.09 0.104 0.44 

This oil quantity is valid for all gearbox types of construction. 

 
① Oil level 

Figure 8-5 Oil level when using backstops in bevel helical gearboxes 

For the standard temperature range from 0 °C to +60 °C, the backstops are filled with 
Klüber-Summit HYSYN FG68. 

In the case of ambient temperatures of less than -20 °C and greater than +60 °C, please 
contact Technical Support. 

The backstop can also be filled with the oil used in the gearbox. 
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8.2.10 Service life of the lubricants 
 

 Note 

In case of ambient conditions deviating from normal conditions, e.g. high ambient 
temperatures, high relative humidity, aggressive ambient media, the intervals between 
changes should be shorter. In such cases please contact Technical Support for assistance in 
determining the individual lubricant change intervals. 

 

 Note 

Oil sump temperatures above +80 °C can reduce service life. In this context, the rule is that 
increasing the temperature by 10 K will approximately halve the service life, as illustrated in 
the figure titled "Guide values for oil change intervals". 

 

At an oil sump temperature of +80 °C, the following service life can be expected subject to 
compliance with the properties required by Siemens Geared Motors GmbH: 

Table 8- 4 Service life of the oils 

Type of oil Service life 
Mineral oil 
Biodegradable oil 
Physiologically safe oil according to USDA-H1/-H2 

10,000 operating hours or 2 years 

Synthetic oil 20,000 operating hours or 4 years 

 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 164 of 467



 Service and maintenance 
 8.2 Checking and changing lubricants 

BA 2010 
Operating Instructions, 05/2011 71 

 
① Mineral oil 
② Synthetic oil 
T Oil-bath long-term temperature [°C] 
I Oil change interval in operating hours [h] 

Figure 8-6 Guide values for oil change intervals 

Grease service life of roller bearing greases 

Roller bearings and the clearance in front are filled with sufficient grease. 

Under approved operating conditions and ambient temperatures, no regreasing is required. 

We recommend that the grease filling of the bearings is also changed when the oil or shaft 
sealing rings are replaced. 
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8.2.11 Recommended lubricants 
 

DANGER  
The lubricants used have not been approved to USDA -H1/-H2 (United States Department 
of Agriculture). They are not or only conditionally approved for use in the foodstuffs or 
pharmaceutical industry. If lubricants with USDA -H1/-H2 approval are required, please 
contact Technical Support. 

 

CAUTION  
If you are working outside the temperature range specified in the Flender Operating 
Instructions BA 7300, please contact Technical Support for advice on which oil to use. 

If the housing temperature exceeds a value of +80 °C, please contact Technical Support. 
 

Note 

The lubricants used are not or are only conditionally biodegradable. If lubricants classified as 
biodegradable are required, please contact Technical Support. 

 

 

 Note 

These recommendations are not a guarantee of the quality of the lubricant provided by your 
supplier. All lubricant manufacturers are responsible for the quality of their own products. 

 

The oil selected for use in the gearbox must be of the viscosity stated on the rating plate 
(ISO VG class). The viscosity class indicated applies for the contractually agreed operating 
conditions. 

In the case of different operating conditions, please contact Technical Support. 
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The lubricants suitable for use in the gearbox are listed in the Operating Instructions 
BA 7300 "Gearbox Lubrication". We are familiar with the composition of these lubricants and, 
as far as we are currently aware, they possess state-of-the-art properties with regard to load-
bearing capacity, corrosion resistance (FZG test DIN 51354 = force level > 12), resistance to 
gray staining and compatibility with seals and interior paint finishes as necessary for the type 
of gearbox concerned. Therefore, we advise our customers to select one of the lubricants 
listed in this table, taking into account the VG class specified on the rating plate. 

If, following agreement, gearboxes are filled at the factory with special lubricants for the 
special applications referred to above, this is shown on the rating plate. 

The warranty conditions are valid only for the lubricants listed in the Flender Operating 
Instructions BA 7300. If you decide to use a different oil, you are responsible for the technical 
suitability of the lubricant. 

8.3 Replacing bearings 
 

ATEX version gearboxes 

 Bearing life depends very much on operating conditions. It is, therefore, very 
difficult to calculate it reliably. In the operating conditions specified by the operator, 
bearing life can be calculated and indicated on the rating plate. If no information is 
given, changes in vibration and noise pattern can serve as an indicator that an 
immediate bearing replacement is necessary. 

8.4 Checking the gearbox for leaks 
Oil or grease escaping in small quantities from the shaft sealing ring should be regarded as 
normal during the running-in phase of 24 hours running time. 

If the quantities escaping are significant or leaking continues after the running-in phase, the 
shaft sealing ring must be replaced to prevent consequential damage. 

Shaft sealing rings are subject to natural wear. Service life depends on operating conditions. 
We recommend that shaft sealing rings are included in periodic maintenance and servicing 
work on the system. 
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8.5 Cleaning the vent filter 
Clean the vent filter at least every 6 months, or more regularly depending on the degree of 
soiling. 

Procedure 
1. Unscrew the vent filter. 

2. Flush out the vent filter with benzine or a similar cleaning agent. 

3. Blow the vent filter out with compressed air. 

4. Seal the gearbox with the vent filter. 

You have now cleaned the vent filter. 

8.6 Checking the oil level sensor (optional) 
 

ATEX version gearboxes 

 The oil level sensor indicates the oil level only when the gearbox is shut down. 
Lower the oil level and fill it up again until the oil level sensor gives a switching 
signal. 
Please refer to the separate operating instructions for the oil level sensor. 

8.7 Cleaning the gearbox 
 

CAUTION  
Dust deposits prevent heat radiation and cause high housing temperatures. 

Keep the gearbox free from dirt and dust. 
 

CAUTION  
Do not use a high-pressure cleaning appliance to clean the gearbox. 

Do not use tools with sharp edges. 
 

Switch off the power supply to the drive unit before cleaning it. 
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8.8 Checking tightness of fastening bolts 
 

ATEX version gearboxes 

 Loose parts can cause sparks through impact. 
Entry of foreign bodies can cause sparks. 

 

 

Note 

Replace damaged headless screws with new screws of the same type and strength class. 

 

 

Switch off the power to the drive unit and use a torque wrench to check the seating of all 
fastening bolts. 

The general tolerance for the tightening torque in Nm is 10 %. The friction coefficient is 
0.14 μ. 

Table 8- 5 Tightening torques for fastening bolts 

Tightening torque at strength class 

8.8 10.9 12.9 

Thread size 

[Nm] [Nm] [Nm] 
M4 3 4 5 
M5 6 9 10 
M6 10 15 18 
M8 25 35 41 
M10 50 70 85 
M12 90 120 145 
M16 210 295 355 
M20 450 580 690 
M24 750 1 000 1 200 
M30 1 500 2 000 2 400 
M36 2 500 3 600 4 200 
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8.9 Inspecting the gearbox or geared motor 
Carry out a scheduled inspection of the geared motor once a year in accordance with the 
possible criteria listed in Section Auto-Hotspot. 

Check the geared motor in accordance with the criteria set out in Section General 
information and safety notes (Page 7). 

Touch up damaged paintwork carefully. 

8.10 Maintenance of the friction clutch 
 

 Note 

Check the condition of the friction clutch initially after 500 operating hours and then at least 
once yearly and after every blockage of the machine. 

 

If necessary, readjust the friction torque or replace the wearing parts, e.g., friction lining and 
bushes. Friction linings must always be replaced in pairs. We recommend replacing worn 
bushes in sets. 

Please refer to the relevant operating instructions for the clutch. 
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Disposal 9
 
 

DANGER  
Incorrect disposal of used oil is a threat to the environment and health. 

After use, oil must be taken to a used oil collection point. The addition of foreign material 
such as solvents and brake and cooling fluid is prohibited. 

Avoid prolonged contact with the skin. 
 

Empty the used oil from the gearbox. The used oil must be collected, stored, transported and 
disposed of in accordance with regulations. Do not mix polyglycols with mineral oil. 
Polyglycols must be disposed of separately. 

Please observe country-specific laws. Under German law, oils with different disposal codes 
may not be mixed with one another to allow optimal treatment of the oil (§4 VI Used Oil). 

Collect and dispose of used oil in accordance with regulations. 

Remove oil spillages immediately with an oil-binding agent in compliance with environmental 
requirements. 

Dispose of the housing parts, gears, shafts, and roller bearings of the geared motor as steel 
scrap. The same applies to grey cast iron parts, if no separate collection is made. 

The worm wheels are made partly from non-ferrous metal. Dispose of them accordingly. 

Dispose of the packing material according to regulations or recycle it. 

Table 9- 1 Disposal codes for gear oils 

Type of oil Name Disposal code 
Mineral oil CLP ISO VG220 13 02 05 
Polyglycols CLP ISO PG VG220 

CLP ISO PG VG460 
13 02 08 

Polyalphaolefins CLP ISO PAO VG68 
CLP ISO PAO VG220 
CLP ISO H1 VG460 

13 02 06 

Biologically degradable oils CLP ISO E VG220 13 02 07 
 

BA 2010 
Operating Instructions, 05/2011 77 
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Technical data 10
10.1 Type designation 

Table 10- 1 Example of the type designation structure 

Main gearbox Intermediate helical 
gearbox 

Input unit  
 

F D F 108 B - Z 38 - K4 (100) Example: 
Gearbox type F        
Transmission stage  D       
Type   F      
Size    108     
Revision marks     B    
Transmission stage      Z    
Size      38   
Input unit       K4  
(for motor size)        (100) 

 

Table 10- 2 Type designation code 

Gearbox type 
(-) Helical gearbox 
B Bevel helical gearbox, two-stage 
K Bevel helical gearbox, three-stage 
F Parallel shaft gearbox 
C Helical worm gearbox 
Transmission stage 
(-)  
E Single-stage 
Z Two-stage 
D Three-stage 

BA 2010 
Operating Instructions, 05/2011 79 
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Type 
Shaft 
(-) Solid shaft 
A Hollow shaft 
Mounting 
(-) Foot-mounted version 
F Flange version (A type) 
Z Housing flange (C type) 
D Torque arm 
G Flange (A type) opposite output shaft 
R Agitator flange 
K Cooling tower version 
M Mixer flange 
E Extruder flange 
U Underwater version (slide ring seal) 
Connection 
(-) Parallel key 
S Shrink disk 
T Hollow shaft with splines 
Backstop 

 

X Backstop in intermediate stage 
Intermediate helical gearbox 
Transmission stage 
Z Two-stage 
D Three-stage 
Input unit 
A / A5 Input unit with free input shaft 
K2 Coupling lantern with coupling for connecting an IEC motor 
K2TC Coupling lantern with coupling for connecting a NEMA motor 
K4 Short lantern with clamp connection for connecting an IEC motor 
K5TC Short coupling with clamp connection for connecting a NEMA motor 
KQ(S) Lantern for servo motor with zero-backlash coupling for connecting a servo motor 
P Input unit with free input shaft and piggy back for connecting an IEC motor 
P5 Input unit with free input shaft and piggy back for connecting a NEMA motor 
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 Technical data 
 10.2 General technical data 

BA 2010 
Operating Instructions, 05/2011 81 

10.2 General technical data 
The most important technical data appears on the rating plate of the gearboxes and geared 
motors. 

This data, together with the contractual agreements for the geared motors, determines the 
limits of intended use. 

In the case of geared motors, a rating plate attached to the motor usually indicates the data 
for the entire drive. 

In certain cases separate rating plates are mounted on the gearbox and the motor. 

SIEMENSSIEMENS

13

27

30

32

31 38

35

25 26

36 37

39

3433 40 41 42

28

15

21 22 23 24

29

14

16 19 20

3

4

7

9 10 11 12

17 18

5 6

21

8

50Hz

50Hz

29/16.74A

15kW IE1-90%

cosPhi 0.84 28.6A

60Hz

100Nm 190-240V AC

460V Y

cosPhi 0.87

1460/min 15kW 1755/min

400/690V

1266Nm

3~Mot. ThCl.155(F) TP-PTC

D/Y

113/min

fB=1.5 1264Nm fB=1.5

KAF108-LA160L4-L150/100GH

2KJ1506-5JR13-2FD1-Z

IP55

G. 6.2L OIL CLP PG VG220 i=12.9

60Hz 136/min

FDU1001/8999999 nnn 254kg

IEC60034

(IM) H-01-A

 
Figure 10-1 Rating plate example 

 
1 CE marking or other marking, if required 
2 Applied standard 
3 Model - Type - Size 
4 Order No. 
5 Serial No. 
6 Weight m [kg] 
7 IEC 60034-5 or IEC 60529 protection 
8 Type of construction (IM) 
9 Oil quantity [l] main gearbox / intermediate gearbox + extruder flange 
10 Type of oil 
11 Oil viscosity ISO VG class to DIN 51519 / ISO 3448 
12 Total transmission ratio i 
Frequency 1 
13 Rated frequency f [Hz] 

Speed at output n2 [rpm] 14 
Torque at output T2 [Nm] 15 
Service factor fB 16 

Frequency 2 
17 Rated frequency f [Hz] 

Speed at output n2 [rpm] 18 
Torque at output T2 [Nm] 19 
Service factor fB 20 
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Motor data 
21 Phase number and type of current for the motor 
22 Temperature class Th.Cl.  
23 Motor protection (TP)  

Symbols (IEC 60617-2):  = brake 24 
Braking torque TBr [Nm] 25 

26 Brake supply voltage U [V] 
Frequency 1 
27 Rated frequency f [Hz] 
28 Rated voltage / range U [V] 
29 Circuit, graphical symbols as per DIN EN 60617 Part 6 / IEC 60617-6 
30 Rated current I [A] 
31 Power factor cos φ 
32 Rated output P [kW], mode (if ≠ S1) 
33 Efficiency class designation 

Rated speed n1 [rpm] 34 
Frequency 2 
35 Rated frequency f [Hz] 
36 Rated voltage / range U [V] 
37 Rated current I [A] 
38 Power factor cos φ 
39 Circuit, graphical symbols as per DIN EN 60617 Part 6 / IEC 60617-6 
40 Rated output P [kW], mode (if ≠ S1) 
41 Efficiency class designation 

Rated speed n1 [rpm] 42 

Rating plate for ATEX version gearboxes 

SIEMENS

13

15

21

14

16 19 20

3

4

7

9 10 11 12

17 18

5 6

21

8

 
1 CE marking or other marking, if required 
2 Applied standard 
3 Model - Type - Size 
4 Order No. 
5 Serial No. 
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 10.3 Weight 
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6 Weight m [kg] 
7 IEC 60034-5 or IEC 60529 protection 
8 Type of construction (IM) 
9 Oil quantity [l] main gearbox / intermediate gearbox + extruder flange 
10 Type of oil 
11 Oil viscosity ISO VG class to DIN 51519 / ISO 3448 
12 Total transmission ratio i 
Frequency 1 
13 Rated frequency f [Hz] 
14 Speed at output n2 [rpm] 
15 Torque at output T2 [Nm] 
16 Service factor fB 
Frequency 2 
17 Rated frequency f [Hz] 
18 Speed at output n2 [rpm] 
19 Torque at output T2 [Nm] 
20 Service factor fB 
 
21 Explosion-hazard symbol and explosion-hazard marking 

Figure 10-2 ATEX rating plate 

10.3 Weight 
The weight of the entire geared motor is given in the shipping papers. 

If the weight exceeds 30 kg, the weight of the entire geared motor is indicated on the rating 
plate of the gearbox or geared motor. 

Where there are several rating plates on one geared motor, the specification on the main 
gearbox is decisive. 

The weight specification refers only to the condition of the product on delivery. 
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10.4 Sound-pressure level 
The A rated sound-pressure level LWA of a selection of gearboxes in the following figure has 
been measured to DIN EN ISO 1680 with meters to DIN IEC 60651. 

The noise depends mainly on speed, output, and transmission ratio. 

 
Figure 10-3 MOTOX geared motors sound-pressure level 

The sound-pressure levels of MOTOX geared motors fall mainly in the dark-colored part of 
the range. Gearboxes with very small transmission ratios, high output, and high input speed 
may fall into the cross-hatched part. 

If repeat measurements on site do not produce conclusive results which can be verified by 
measuring technology, the measurement obtained on the Siemens Geared Motors GmbH 
test benches will apply. 

External noises 

Noises not generated by the gearbox but emitted from it are not taken into consideration 
here. 

Similarly, noises emitted from the input and output machines and from the foundation are not 
taken into consideration here, even if transmitted to these by the gearbox. 
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10.5 Types of construction 
The type of construction designations are compliant with IEC 60034-7 (Code I). 

The gearbox must be operated only in the type of construction specified on the rating plate. 
This ensures that the correct quantity of lubricant is provided. 

 

 Note 

Gearbox sizes 18 and 28 are lubricated for life. 

Screw plugs are not provided. 
 

Explanation of symbols in type of construction diagrams: 

 

     

Ventilation Oil filling Oil level Oil dipstick Oil drain 
 

 
A, B Position of insert shaft / solid shaft 
V Gearboxes of size 38 are fitted as standard with a screw plug at point "V"; 

ventilation is not required. 
* On opposite side 
② Two-stage gearbox 

③ Three-stage gearbox 

④ Tandem gearbox 

⑤ Optional oil hole facing output side 

- - - Alternatively 
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10.5.1 Single-stage helical gearboxes 

 
Figure 10-4 Type of construction options for E sizes 38 - 148 

 
Figure 10-5 Type of construction options for E. sizes 38 - 148 
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10.5.2 Two- and three-stage helical gearboxes 

 
Figure 10-6 Type of construction options for D/Z sizes 18 - 88 

 
Figure 10-7 Type of construction options for D/Z sizes 108 - 168 
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Figure 10-8 Type of construction options for D/Z188 

 
Figure 10-9 Type of construction options for DF/ZF, DZ/ZZ sizes 18 - 88, DR/ZR sizes 68 - 88 
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Figure 10-10 Type of construction options for D./Z. sizes 108 - 168 

 
Figure 10-11 Type of construction options for D./Z.188 
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10.5.3 Parallel shaft gearboxes 
 

 Note 

On types of construction V3-00/H-06, use the opening marked "F" to check the oil level. 
 

 
Figure 10-12 Type of construction options for F.28, F. sizes 38B - 188B 

 
Figure 10-13 Type of construction options for F.208 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 184 of 467



 Technical data 
 10.5 Types of construction 

BA 2010 
Operating Instructions, 05/2011 91 

10.5.4 Bevel helical gearboxes 

 
Figure 10-14 Type of construction options for B. sizes 28 - 38 without additional screw plug 

 
Figure 10-15 Type of construction options for B.38 with additional screw plug 
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The types of construction shown apply also to the foot- / flange-mounted housing in size 188. 

 
Figure 10-16 Image of foot- / flange-mounted housing K.188 

 

 Note 

On types of construction B3-00/H-01, use the opening marked "K" to check the oil level. 
 

 
Figure 10-17 Type of construction options for K, KA, KAS, KAT sizes 38 - 188 

 
Figure 10-18 Type of construction options for KZ, KF, KM, KAD, KAZ, KAF, KAM, KADS, KAZS, 

KAFS, KADT, KAZT, KAFT sizes 38 - 188 
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10.5.5 Helical worm gearboxes 

 
Figure 10-19 Type of construction options for C, CA, CAS, CAT sizes 28 - 88 

 
Figure 10-20 Type of construction options for CZ, CF, CAD, CAF, CAZ, CADS, CAFS, CAZS, CADT, 

CAFT, CAZT sizes 28 - 88 
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10.5.6 Tandem gearboxes - Intermediate helical gearboxes 
 

Note  

In a horizontal operating position the bulging part of the housing of the 2nd gearbox 
generally faces vertically downwards. 

 

 Note 

Where tandem gearboxes are concerned, each individual gearbox is to be considered 
separately. 

Gearbox sizes 28 and 38 on the 2nd gearbox are lubricated for life. 

Screw plugs are not provided. 
 

 
Horizontal operating position Vertical operating position 

 
a Main gearbox 
b 2nd gearbox (intermediate helical gearbox) 
* On opposite side 
② 2-stage gearbox 
③ 3-stage gearbox 

Figure 10-21 Operating position for tandem gearbox 

10.6 Oil quantities 
 

CAUTION  
Incorrect oil quantities damage the gearbox. 

The oil quantities listed in the tables are guide values for changing the oil.  
They are used, for example, for lubricant storage and procurement. The precise values 
depend on the number of stages and transmission ratio of the gearbox. 

The oil level must be checked before commissioning. 
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10.6.1 Helical gearboxes 

Table 10- 3 Oil quantities [l] for E. sizes 38 - 148 

Type of construction Type 

B3 B5 
B14 

B5-00 
B14-00 

B5-02 
B14-02 

B5-03 
B14-03 

B6 B7 B8 V1 
V18 

V3 
V19 

V5 V6 

E.38 0.2 0.2 0.23 0.23 0.4 0.3 0.3 0.4 0.5 0.6 0.5 0.6 
E.48 0.3 0.3 0.5 0.5 0.7 0.6 0.5 0.7 0.7 1.1 0.7 1.1 
E.68 0.5 0.5 1.0 1.0 1.4 1.0 1.1 1.5 1.7 1.9 1.8 1.9 
E.88 0.8 0.7 1.6 1.6 2.5 1.6 1.6 2.5 2.2 3.8 2.3 3.8 
E.108 1.3 1.0 2.7 2.7 4.5 2.7 2.8 4.6 3.7 6.6 3.8 6.6 
E.128 2.3 2.3 5.2 5.1 7.2 5.3 5.2 7.2 6.4 10.9 6.4 10.9 
E.148 4.0 2.8 6.7 6.7 10.3 7.0 7.0 10.3 9.3 14.5 9.5 14.8 

 

Table 10- 4 Oil quantities [l] for D./Z. sizes 18 - 188 

Type of construction Type 

B3 B5 
B14 

B5-00 
B14-00 

B5-02 
B14-02 

B5-03 
B14-03 

B6 B7 B8 V1 
V18 

V3 
V19 

V5 V6 

Z.18 0.2 0.2 0.3 0.35 0.4 0.35 0.3 0.4 0.5 0.5 0.5 0.5 
Z.28 0.25 0.25 0.4 0.45 0.6 0.45 0.4 0.6 0.6 0.7 0.6 0.7 
Z.38 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.8 1.2 0.7 1.1 
Z.48 1.1 1.0 1.4 1.7 1.5 1.6 1.3 1.5 1.8 2.4 1.9 2.4 
Z.68 1.8 1.7 2.4 2.8 2.5 2.7 2.3 2.5 3.0 4.1 3.2 4.1 
Z.88 4.1 3.7 5.5 6.3 5.7 6.1 5.3 5.7 6.8 8.3 7.5 8.8 
Z.108 7.3 6.0 10.0 11.2 8.6 10.5 9.3 8.6 13.8 14.0 13.2 13.6 
Z.128 9.5 7.0 15.4 17.3 13.2 16.0 14.1 13.2 18.5 20.7 19.9 20.9 
Z.148 13.0 9.9 19.9 22.4 26.9 20.8 18.3 26.9 23.9 27.7 25.7 27.4 
Z.168 21.0 15.3 33.0 37.7 32.1 34.8 30.1 32.1 48.0 45.6 48.0 41.7 
Z.188 18.5 18.5 46.0 50.0 75.0 50.0 46.0 75.0 72.0 70.0 72.0 70.0 
D.18 0.2 0.2 0.3 0.35 0.4 0.35 0.3 0.4 0.5 0.5 0.5 0.5 
D.28 0.25 0.25 0.4 0.45 0.6 0.45 0.4 0.6 0.6 0.7 0.6 0.7 
D.38 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.9 1.1 0.9 1.1 
D.48 1.1 1.0 1.5 1.6 1.5 1.5 1.4 1.5 2.3 2.4 2.4 2.4 
D.68 1.7 1.6 2.5 2.7 2.6 2.6 2.4 2.6 3.9 4.0 4.0 4.0 
D.88 4.0 3.6 5.6 6.1 5.9 5.9 5.4 5.9 8.7 8.9 9.3 8.9 
D.108 7.1 5.7 10.2 11.0 10.0 10.3 9.5 10.0 16.3 14.2 15.6 13.7 
D.128 9.4 6.8 16.1 17.1 14.1 15.8 14.8 14.1 24.6 21.8 24.4 21.5 
D.148 12.5 9.4 20.7 22.0 23.4 20.4 19.1 23.4 30.6 28.2 32.2 27.9 
D.168 19.0 16.0 32.7 35.6 33.8 34.1 31.2 33.8 53.0 43.7 54.4 42.2 
D.188 18.4 18.4 46.0 48.0 73.0 48.0 46.0 73.0 69.0 68.0 69.0 68.0 
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10.6.2 Parallel shaft gearboxes 

Table 10- 5 Oil quantities [l] for F. sizes 28, 38B - 188B, 208 

Type of construction Type 

B5-01 
H-01 

B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

FZ.28 0.6 0.45 0.5 0.5 0.65 0.85 
FZ.38B 0.7 0.6 0.7 0.7 1.0 1.1 
FZ.48B 1.6 1.0 1.3 1.3 1.8 2.1 
FZ.68B 2.5 2.3 2.4 2.3 3.3 3.8 
FZ.88B 4.5 5.0 4.8 4.6 7.0 6.6 
FZ.108B 7.4 9.2 8.4 8.1 11.1 13.1 
FZ.128B 13.8 13.7 15.5 14.8 22.1 22.7 
FZ.148B 19.5 20.8 22.7 22.3 34.5 33.5 
FZ.168B 32.8 30.0 37.0 35.8 53.8 53.0 
FZ.188B 41.4 40.7 44.2 46.5 68.0 66.4 
FZ.208 77.0 64.5 73.8 66.3 108.7 112.2 
FD.28 0.6 0.45 0.5 0.5 0.65 0.75 
FD.38B 0.9 0.6 0.7 0.7 0.9 1.1 
FD.48B 2.0 0.9 1.3 1.3 1.8 2.0 
FD.68B 3.3 2.3 2.4 2.3 3.2 3.8 
FD.88B 6.3 5.0 4.7 4.7 6.8 6.7 
FD.108B 10.6 9.1 8.2 8.2 11.1 13.0 
FD.128B 16.8 13.5 15.2 14.8 21.6 22.5 
FD.148B 24.7 20.3 21.8 22.3 33.6 32.6 
FD.168B 44.0 28.8 36.0 35.8 52.4 51.9 
FD.188B 52.0 38.4 44.5 54.1 66.0 65.2 
FD.208 95.4 61.5 71.5 66.2 104.6 108.6 
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10.6.3 Bevel helical gearboxes 

Table 10- 6 Oil quantities [l] for B, BA, BAS, BAT sizes 28 - 38; K, KA, KAS, KAT sizes 38 - 188 

Type of construction Type 

B3-00 
H-01 

B8-00 
H-02 

B7-00 
H-03 

B6-00 
H-04 

V5-00 
H-05 

V6-00 
H-06 

B.28 0.25 0.6 0.9 0.55 0.5 0.5 
B.38 0.7 1.1 1.6 1.0 0.95 0.8 
K.38 0.5 1.1 1.5 0.8 1.0 0.9 
K.48 0.7 1.6 2.1 1.4 1.5 1.8 
K.68 1.6 3.2 4.2 2.7 3.0 3.0 
K.88 2.6 5.7 7.8 5.0 4.9 5.2 
K.108 5.5 9.5 13.0 8.8 8.7 8.3 
K.128 8.3 19.6 24.7 15.8 16.9 16.1 
K.148 14.8 30.2 40.1 22.0 25.8 27.0 
K.168 21.6 45.6 62.0 34.2 40.2 38.5 
K.188 33.8 82.5 105.0 63.4 70.7 69.4 

 

Table 10- 7 Oil quantities [l] for BZ, BF, BAD, BAF, BAZ, BADS, BAFS, BAZS, BADT, BAFT, BAZT sizes 28 - 38; KZ, KF, 
KM, KAD, KAZ, KAF, KAM, KADS, KAZS, KAFS, KADT, KAZT, KAFT sizes 38 - 188 

Type of construction Type 

B5-01 
H-01 

B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

B.28 0.25 0.6 0.9 0.55 0.5 0.5 
B.38 0.7 1.1 1.6 1.0 0.95 0.8 
K.38 0.5 1.1 1.6 0.8 1.0 0.9 
K.48 0.7 1.7 2.2 1.4 1.6 1.8 
K.68 1.6 3.2 4.4 2.6 2.8 3.0 
K.88 2.6 5.8 8.1 5.0 5.1 5.0 
K.108 6.2 9.9 14.2 8.9 10.0 8.9 
K.128 8.7 19.6 25.4 14.8 17.5 16.6 
K.148 14.8 30.1 42.0 25.0 26.0 28.1 
K.168 21.7 46.3 64.0 34.8 41.1 39.4 
K.188 33.8 82.5 105.0 63.4 70.7 69.4 
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10.6.4 Helical worm gearboxes 

Table 10- 8 Oil quantities [l] for C, CA, CAS, CAT sizes 28 - 88 

Type of construction Type 

B3-00 
H-01 

B8-00 
H-02 

B7-00 
H-03 

B6-00 
H-04 

V5-00 
H-05 

V6-00 
H-06 

C.28 0.2 0.4 0.6 0.2 0.6 0.35 
C.38 0.5 1.2 1.3 1.2 1.2 1.2 
C.48 0.7 1.6 1.7 1.6 1.3 1.3 
C.68 1.5 3.3 4.1 3.3 2.8 2.9 
C.88 1.7 6.1 6.5 5.1 4.5 4.5 

 

Table 10- 9 Oil quantities [l] for CZ, CF, CAD, CAF, CAZ, CADS, CAFS, CAZS, CADT, CAFT, CAZT sizes 28 - 88 

Type of construction Type 

B5-01 
H-01 

B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

C.28 0.2 0.4 0.6 0.2 0.6 0.35 
C.38 0.4 1.2 1.3 1.1 1.0 1.0 
C.48 0.5 1.7 1.8 1.6 1.3 1.3 
C.68 1.5 3.6 4.2 3.3 3.1 3.2 
C.88 1.7 5.9 7.3 5.2 4.8 4.8 
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10.6.5 Tandem gearboxes - Intermediate helical gearboxes 

10.6.5.1 Two- and three-stage helical gearboxes 

Table 10- 10 Oil quantities [l] for Z.38, D. sizes 48 - 188 

Type of construction Type 

B3 B5 
B14 

B5-00 
B14-00 

B5-02 
B14-02 

B5-03 
B14-03 

B6 B7 B8 

Z.38-D/Z28 0.5+0.25 
0.75 

0.5+0.25 
0.75 

0.6+0.25 
0.85 

0.6+0.25 
0.85 

0.6+0.25 
0.85 

0.6+0.25 
0.85 

0.6+0.25 
0.85 

0.6+0.25 
0.85 

D.48-D/Z28 1.1+0.25 
1.35 

1.0+0.25 
1.25 

1.5+0.25 
1.75 

1.6+0.25 
1.85 

1.5+0.25 
1.75 

1.5+0.25 
1.75 

1.4+0.25 
1.65 

1.5+0.25 
1.75 

D.68-D/Z28 1.7+0.25 
1.95 

1.6+0.25 
1.85 

2.5+0.25 
2.75 

2.7+0.25 
2.95 

2.6+0.25 
2.85 

2.6+0.25 
2.85 

2.4+0.25 
2.65 

2.6+0.25 
2.85 

D.88-D/Z28 4.0+0.25 
4.25 

3.6+0.25 
3.85 

5.6+0.25 
5.85 

6.1+0.25 
6.35 

5.9+0.25 
6.15 

5.9+0.25 
6.15 

5.4+0.25 
5.65 

5.9+0.25 
6.15 

D.108-Z38 7.1+0.5 
7.6 

5.7+0.5 
6.2 

10.2+0.5 
10.7 

11.0+0.5 
11.5 

10.0+0.5 
10.5 

10.3+0.5 
10.8 

9.5+0.5 
10.0 

10.0+0.5 
10.5 

D.108-D38 7.1+0.5 
7.6 

5.7+0.5 
6.2 

10.2+0.5 
10.7 

11.0+0.5 
11.5 

10.0+0.5 
10.5 

10.3+0.5 
10.8 

9.5+0.5 
10.0 

10.0+0.5 
10.5 

D.128-Z38 9.4+0.5 
9.9 

6.8+0.5 
7.3 

16.1+0.5 
16.6 

17.1+0.5 
17.6 

14.1+0.5 
14.6 

15.8+0.5 
16.3 

14.8+0.5 
15.3 

14.1+0.5 
14.6 

D.128-Z48 9.4+1.0 
10.4 

6.8+1.0 
7.8 

16.1+1.0 
17.1 

17.1+1.0 
18.1 

14.1+1.0 
15.1 

15.8+1.0 
16.8 

14.8+1.0 
15.8 

14.1+1.0 
15.1 

D.128-D38 9.4+0.5 
9.9 

6.8+0.5 
7.3 

16.1+0.5 
16.6 

17.1+0.5 
17.6 

14.1+0.5 
14.6 

15.8+0.5 
16.3 

14.8+0.5 
15.3 

14.1+0.5 
14.6 

D.148-Z38 12.5+0.5 
13.0 

9.4+0.5 
9.9 

20.7+0.5 
21.2 

22.0+0.5 
22.5 

23.4+0.5 
23.9 

20.4+0.5 
20.9 

19.1+0.5 
19.6 

23.4+0.5 
23.9 

D.148-Z48 12.5+1.0 
13.5 

9.4+1.0 
10.4 

20.7+1.0 
21.7 

22.0+1.0 
23.0 

23.4+1.0 
24.4 

20.4+1.0 
21.4 

19.1+1.0 
20.1 

23.4+1.0 
24.4 

D.148-D38 12.5+0.5 
13.0 

9.4+0.5 
9.9 

20.7+0.5 
21.2 

22.0+0.5 
22.5 

23.4+0.5 
23.9 

20.4+0.5 
20.9 

19.1+0.5 
19.6 

23.4+0.5 
23.9 

D.168-Z48 19.0+1.0 
20.0 

16.0+1.0 
17.0 

32.7+1.0 
33.7 

35.6+1.0 
36.6 

33.8+1.0 
34.8 

34.1+1.0 
35.1 

31.2+1.0 
32.2 

33.8+1.0 
34.8 

D.168-Z68 19.0+1.7 
20.7 

16.0+1.7 
17.7 

32.7+1.7 
34.4 

35.6+1.7 
37.3 

33.8+1.7 
35.5 

34.1+1.7 
35.8 

31.2+1.7 
32.9 

33.8+1.7 
35.5 

D.168-D48 19.0+1.0 
20.0 

16.0+1.0 
17.0 

32.7+1.0 
33.7 

35.6+1.0 
36.6 

33.8+1.0 
34.8 

34.1+1.0 
35.1 

31.2+1.0 
32.2 

33.8+1.0 
34.8 

D.188-Z48 18.4+1.0 
19.4 

18.4+1.0 
19.4 

46.0+1.0 
47.0 

48.0+1.0 
49.0 

73.0+1.0 
74.0 

48.0+1.0 
49.0 

46.0+1.0 
47.0 

73.0+1.0 
74.0 

D.188-Z68 18.4+1.7 
20.1 

18.4+1.7 
20.1 

46.0+1.7 
47.7 

48.0+1.7 
49.7 

73.0+1.7 
74.7 

48.0+1.7 
49.7 

46.0+1.7 
47.7 

73.0+1.7 
74.7 

D.188-D48 18.4+1.0 
19.4 

18.4+1.0 
19.4 

46.0+1.0 
47.0 

48.0+1.0 
49.0 

73.0+1.0 
74.0 

48.0+1.0 
49.0 

46.0+1.0 
47.0 

73.0+1.0 
74.0 
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Table 10- 11 Oil quantities [l] for Z.38, D. sizes 48 - 188 

Type of construction Type 

V1 
V18 

V3 
V19 

V5 V6 

Z.38-D/Z28 0.8+0.6 
1.4 

1.2+0.7 
1.9 

0.7+0.6 
1.3 

1.1+0.7 
1.8 

D.48-D/Z28 2.3+0.6 
2.9 

2.4+0.7 
3.1 

2.4+0.6 
3.0 

2.4+0.7 
3.1 

D.68-D/Z28 3.9+0.6 
4.5 

4.0+0.7 
4.7 

4.0+0.6 
4.6 

4.0+0.7 
4.7 

D.88-D/Z28 8.7+0.6 
9.3 

8.9+0.7 
9.6 

9.3+0.6 
9.9 

8.9+0.7 
9.6 

D.108-Z38 16.3+0.8 
17.1 

14.2+1.2 
15.4 

15.6+0.8 
16.4 

13.7+1.2 
14.9 

D.108-D38 16.3+0.9 
17.2 

14.2+1.1 
15.3 

15.6+0.9 
16.5 

13.7+1.1 
14.8 

D.128-Z38 24.6+0.8 
25.4 

21.8+1.2 
23.0 

24.4+0.8 
25.2 

21.5+1.2 
22.7 

D.128-Z48 24.6+1.8 
26.4 

21.8+2.4 
24.2 

24.4+1.8 
26.2 

21.5+2.4 
23.9 

D.128-D38 24.6+0.9 
25.5 

21.8+1.1 
22.9 

24.4+0.9 
25.3 

21.5+1.1 
22.6 

D.148-Z38 30.6+0.8 
31.4 

28.2+1.2 
29.4 

32.2+0.8 
33.0 

27.9+1.2 
29.1 

D.148-Z48 30.6+1.8 
32.4 

28.2+2.4 
30.6 

32.2+1.8 
34.0 

27.9+2.4 
30.3 

D.148-D38 30.6+0.9 
31.5 

28.2+1.1 
29.3 

32.2+0.9 
33.1 

27.9+1.1 
29.0 

D.168-Z48 53.0+1.8 
54.8 

43.7+2.4 
46.1 

54.4+1.8 
56.2 

42.2+2.4 
44.6 

D.168-Z68 53.0+3.0 
56.0 

43.7+4.1 
47.8 

54.4+3.0 
57.4 

42.2+4.1 
46.3 

D.168-D48 53.0+2.3 
55.3 

43.7+2.4 
46.1 

54.4+2.3 
56.7 

42.2+2.4 
44.6 

D.188-Z48 83.0+1.8 
84.8 

68.0+2.4 
70.4 

83.0+1.8 
84.8 

68.0+2.4 
70.4 

D.188-Z68 83.0+3.0 
86.0 

68.0+4.1 
72.1 

83.0+3.0 
86.0 

68.0+4.1 
72.1 

D.188-D48 83.0+2.3 
85.3 

68.0+2.4 
70.4 

83.0+2.3 
85.3 

68.0+2.4 
70.4 
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10.6.5.2 Parallel shaft gearboxes 

Table 10- 12 Oil quantities [l] for FD. sizes 38B - 188B, 208 

Type of construction Type 

B5-01 
H-01 

B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

FD.38B-D/Z28 0.9+0.25 
1.15 

0.6+0.25 
0.85 

0.7+0.25 
0.95 

0.7+0.25 
0.95 

0.9+0.6 
1.5 

1.1+0.7 
1.8 

FD.48B-D/Z28 2.0+0.25 
2.25 

0.9+0.25 
1.15 

1.3+0.25 
1.55 

1.3+0.25 
1.55 

1.8+0.6 
2.4 

2.0+0.7 
2.7 

FD.68B-D/Z28 3.3+0.25 
3.55 

2.3+0.25 
2.55 

2.4+0.25 
2.65 

2.3+0.25 
2.55 

3.2+0.6 
3.8 

3.8+0.7 
4.5 

FD.88B-D/Z28 6.3+0.25 
6.55 

5.0+0.25 
5.25 

4.7+0.25 
4.95 

4.7+0.25 
4.95 

6.8+0.6 
7.4 

6.7+0.7 
7.4 

FD.108B-Z38 10.6+0.5 
11.1 

9.1+0.5 
9.6 

8.2+0.5 
8.7 

8.2+0.5 
8.7 

11.1+0.8 
11.9 

13.0+1.2 
14.2 

FD.108B-D38 10.6+0.5 
11.1 

9.1+0.5 
9.6 

8.2+0.5 
8.7 

8.2+0.5 
8.7 

11.1+0.9 
12.0 

13.0+1.1 
14.1 

FD.128B-Z38 16.8+0.5 
17.3 

13.5+0.5 
14.0 

15.2+0.5 
15.7 

14.8+0.5 
15.3 

21.6+0.8 
22.4 

22.5+1.2 
23.7 

FD.128B-Z48 16.8+1.0 
17.8 

13.5+1.0 
14.5 

15.2+1.0 
16.2 

14.8+1.0 
15.8 

21.6+1.8 
23.4 

22.5+2.4 
24.9 

FD.128B-D38 16.8+0.5 
17.3 

13.5+0.5 
14.0 

15.2+0.5 
15.7 

14.8+0.5 
15.3 

21.6+0.9 
22.5 

22.5+1.1 
23.6 

FD.148B-Z38 24.7+0.5 
25.2 

20.3+0.5 
20.8 

21.8+0.5 
22.3 

22.3+0.5 
22.8 

33.6+0.8 
34.4 

32.6+1.2 
33.8 

FD.148B-Z48 24.7+1.0 
25.7 

20.3+1.0 
21.3 

21.8+1.0 
22.8 

22.3+1.0 
23.3 

33.6+1.8 
35.4 

32.6+2.4 
35.0 

FD.148B-D38 24.7+0.5 
25.2 

20.3+0.5 
20.8 

21.8+0.5 
22.3 

22.3+0.5 
22.8 

33.6+0.9 
34.5 

32.6+1.1 
33.7 

FD.168B-Z48 44.0+1.0 
45.0 

28.8+1.0 
29.8 

36.0+1.0 
37.0 

35.8+1.0 
36.8 

52.4+1.8 
54.2 

51.9+2.4 
54.3 

FD.168B-Z68 44.0+1.7 
45.7 

28.8+1.7 
30.5 

36.0+1.7 
37.7 

35.8+1.7 
37.5 

52.4+3.0 
55.4 

51.9+4.1 
56.0 

FD.168B-D48 44.0+1.0 
45.0 

28.8+1.0 
29.8 

36.0+1.0 
37.0 

35.8+1.0 
36.8 

52.4+2.3 
54.7 

51.9+2.4 
54.3 

FD.188B-Z48 52.0+1.0 
53.0 

38.4+1.0 
39.4 

44.5+1.0 
45.5 

54.1+1.0 
55.1 

66.0+1.8 
67.8 

65.2+2.4 
67.6 

FD.188B-Z68 52.0+1.7 
53.7 

38.4+1.7 
40.1 

44.5+1.7 
46.2 

54.1+1.7 
55.8 

66.0+3.0 
69.0 

65.2+4.1 
69.3 

FD.188B-D48 52.0+1.0 
53.0 

38.4+1.0 
39.4 

44.5+1.0 
45.5 

54.1+1.0 
55.1 

66.0+2.3 
68.3 

65.2+2.4 
67.6 

FD.208-D68 95.4+1.6 
97.0 

61.5+1.6 
63.1 

71.5+1.6 
73.1 

66.2+1.6 
67.8 

126.5+3.9 
130.4 

108.6+4.0 
112.6 

FD.208-Z68 95.4+1.7 
97.1 

61.5+1.7 
63.2 

71.5+1.7 
73.2 

66.2+1.7 
67.9 

126.5+3.0 
129.5 

108.6+4.1 
112.7 

FD.208-Z88 95.4+3.7 
99.1 

61.5+3.7 
65.2 

71.5+3.7 
75.2 

66.2+3.7 
69.9 

126.5+6.8 
133.3 

108.6+8.3 
116.9 
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10.6.5.3 Bevel helical gearboxes 

Table 10- 13 Oil quantities [l] for K, KA, KAS, KAT sizes 38 - 188 

Type of construction Type 

B3-00 
H-01 

B8-00 
H-02 

B7-00 
H-03 

B6-00 
H-04 

V5-00 
H-05 

V6-00 
H-06 

K.38-D/Z28 0.5+0.25 
0.75 

1.1+0.25 
1.35 

1.5+0.6 
2.1 

0.8+0.7 
1.5 

1.0+0.25 
1.25 

0.9+0.25 
1.15 

K.48-D/Z28 0.7+0.25 
0.95 

1.6+0.25 
1.85 

2.1+0.6 
2.7 

1.4+0.7 
2.1 

1.5+0.25 
1.75 

1.8+0.25 
2.05 

K.68-D/Z28 1.6+0.25 
1.85 

3.2+0.25 
3.45 

4.2+0.6 
4.8 

2.7+0.7 
3.4 

3.0+0.25 
3.25 

3.0+0.25 
3.25 

K.88-D/Z28 2.6+0.25 
2.85 

5.7+0.25 
5.95 

7.8+0.6 
8.4 

5.0+0.7 
5.7 

4.9+0.25 
5.15 

5.2+0.25 
5.45 

K.108-Z38 5.5+0.5 
6.0 

9.5+0.5 
10.0 

13.0+0.8 
13.8 

8.8+1.2 
10.0 

8.7+0.5 
9.2 

8.3+0.5 
8.8 

K.108-Z48 5.5+1.0 
6.5 

9.5+1.0 
10.5 

13.0+1.8 
14.8 

8.8+2.4 
11.2 

8.7+1.0 
9.7 

8.3+1.0 
9.3 

K.108-D38 5.5+0.5 
6.0 

9.5+0.5 
10.0 

13.0+0.9 
13.9 

8.8+1.1 
9.9 

8.7+0.5 
9.2 

8.3+0.5 
8.8 

K.128-Z38 8.3+0.5 
8.8 

19.6+0.5 
20.1 

24.7+0.8 
25.5 

15.8+1.2 
17.0 

16.9+0.5 
17.4 

16.1+0.5 
16.6 

K.128-Z48 8.3+1.0 
9.3 

19.6+1.0 
20.6 

24.7+1.8 
26.5 

15.8+2.4 
18.2 

16.9+1.0 
17.9 

16.1+1.0 
17.1 

K.128-D38 8.3+0.5 
8.8 

19.6+0.5 
20.1 

24.7+0.9 
25.6 

15.8+1.1 
16.9 

16.9+0.5 
17.4 

16.1+0.5 
16.6 

K.148-Z38 14.8+0.5 
15.3 

30.2+0.5 
30.7 

40.1+0.8 
40.9 

22.0+1.2 
23.2 

25.8+0.5 
26.3 

27.0+0.5 
27.5 

K.148-Z68 14.8+1.7 
16.5 

30.2+1.7 
31.9 

40.1+3.0 
43.1 

22.0+4.1 
26.1 

25.8+1.7 
27.5 

27.0+1.7 
28.7 

K.148-D38 14.8+0.5 
15.3 

30.2+0.5 
30.7 

40.1+0.9 
40.9 

22.0+1.1 
23.1 

25.8+0.5 
26.3 

27.0+0.5 
27.5 

K.168-Z48 21.6+1.0 
22.6 

45.6+1.0 
46.6 

62.0+1.8 
63.8 

34.2+2.4 
36.6 

40.2+1.0 
41.2 

38.5+1.0 
39.5 

K.168-Z.68 21.6+1.7 
23.3 

45.6+1.7 
47.3 

62.0+3.0 
65.0 

34.2+4.1 
38.3 

40.2+1.7 
41.9 

38.5+1.7 
40.2 

K.168-D48 21.6+1.0 
22.6 

45.6+1.0 
46.6 

62.0+2.3 
64.3 

34.2+2.4 
36.6 

40.2+1.0 
41.2 

38.5+1.0 
39.5 

K.188-Z68 33.8+1.7 
35.5 

82.5+1.7 
84.2 

105.0+3.0 
108.0 

63.4+4.1 
67.5 

70.7+1.7 
72.4 

69.4+1.7 
71.1 

K.188-Z88 33.8+3.7 
37.5 

82.5+3.7 
86.2 

105.0+6.8 
111.8 

63.4+8.3 
71.7 

70.7+3.7 
74.4 

69.4+3.7 
73.1 

K.188-D68 33.8+1.6 
35.4 

82.5+1.6 
84.1 

105.0+3.9 
108.9 

63.4+4.0 
67.4 

70.7+1.6 
72.3 

69.4+1.6 
71.0 

 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 196 of 467



 Technical data 
 10.6 Oil quantities 

BA 2010 
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Table 10- 14 Oil quantities [l] for KZ, KF, KAD, KAZ, KAF, KADS, KAZS, KAFS, KADT, KAZT, KAFT sizes 38 - 188 

Type of construction Type 

B5-01 
H-01 

B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

K.38-D/Z28 0.5+0.25 
0.75 

1.1+0.25 
1.35 

1.6+0.6 
2.2 

0.8+0.7 
1.5 

1.0+0.25 
1.25 

0.9+0.25 
1.15 

K.48-D/Z28 0.7+0.25 
0.95 

1.7+0.25 
1.95 

2.2+0.6 
2.8 

1.4+0.7 
2.1 

1.6+0.25 
1.85 

1.8+0.25 
2.05 

K.68-D/Z28 1.6+0.25 
1.85 

3.2+0.25 
3.45 

4.4+0.6 
5.0 

2.6+0.7 
3.3 

2.8+0.25 
3.05 

3.0+0.25 
3.25 

K.88-D/Z28 2.6+0.25 
2.85 

5.8+0.25 
6.05 

8.1+0.6 
8.7 

5.0+0.7 
5.7 

5.1+0.25 
5.35 

5.0+0.25 
5.25 

K.108-Z38 6.2+0.5 
6.7 

9.9+0.5 
10.4 

14.2+0.8 
15.0 

8.9+1.2 
10.1 

10.0+0.5 
10.5 

8.9+0.5 
9.4 

K.108-Z48 6.2+1.0 
7.2 

9.9+1.0 
10.9 

14.2+1.8 
16.0 

8.9+2.4 
11.3 

10.0+1.0 
11.0 

8.9+1.0 
9.9 

K.108-D38 6.2+0.5 
6.7 

9.9+0.5 
10.4 

14.2+0.9 
15.1 

8.9+1.1 
10.0 

10.0+0.5 
10.5 

8.9+0.5 
9.4 

K.128-Z38 8.7+0.5 
9.2 

19.6+0.5 
20.1 

25.4+0.8 
26.2 

14.8+1.2 
16.0 

17.5+0.5 
18.0 

16.6+0.5 
17.1 

K.128-Z48 8.7+1.0 
9.7 

19.6+1.0 
20.6 

25.4+1.8 
27.2 

14.8+2.4 
17.2 

17.5+1.0 
18.5 

16.6+1.0 
17.6 

K.128-D38 8.7+0.5 
9.2 

19.6+0.5 
20.1 

25.4+0.9 
26.3 

14.8+1.1 
15.9 

17.5+0.5 
18.0 

16.6+0.5 
17.1 

K.148-Z38 14.8+0.5 
15.3 

30.1+0.5 
30.6 

42.0+0.8 
42.8 

25.0+1.2 
26.2 

26.0+0.5 
26.5 

28.1+0.5 
28.6 

K.148-Z68 14.8+1.7 
16.5 

30.1+1.7 
31.8 

42.0+3.0 
45.0 

25.0+4.1 
29.1 

26.0+1.7 
27.7 

28.1+1.7 
29.8 

K.148-D38 14.8+0.5 
15.3 

30.1+0.5 
30.6 

42.0+0.9 
42.9 

25.0+1.1 
26.1 

26.0+0.5 
26.5 

28.1+0.5 
28.6 

K.168-Z48 21.7+1.0 
22.7 

46.3+1.0 
47.3 

64.0+1.8 
65.8 

34.8+2.4 
37.2 

41.1+1.0 
42.1 

39.4+1.0 
40.4 

K.168-Z68 21.7+1.7 
23.4 

46.3+1.7 
48.0 

64.0+3.0 
67.0 

34.8+4.1 
38.9 

41.1+1.7 
42.8 

39.4+1.7 
41.1 

K.168-D48 21.7+1.0 
22.7 

46.3+1.0 
47.3 

62.6+2.3 
64.9 

34.8+2.4 
37.2 

41.1+1.0 
42.1 

39.4+1.0 
40.4 

K.188-Z68 33.8+1.7 
35.5 

82.5+1.7 
84.2 

105.0+3.0 
108.0 

63.4+4.1 
67.5 

70.7+1.7 
72.4 

69.4+1.7 
71.1 

K.188-Z88 33.8+3.7 
37.5 

82.5+3.7 
86.2 

105.0+6.8 
111.8 

63.4+8.3 
71.7 

70.7+3.7 
74.4 

69.4+3.7 
73.1 

K.188-D68 33.8+1.6 
35.4 

82.5+1.6 
84.1 

105.0+3.9 
108.9 

63.4+4.0 
67.4 

70.7+1.6 
72.3 

69.4+1.6 
71.0 
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104 Operating Instructions, 05/2011 

10.6.5.4 Helical worm gearboxes 

Table 10- 15 Oil quantities [l] for C, CA, CAS, CAT sizes 38 - 88 

Type of construction Type 

B3-00 
H-01 

B8-00 
H-02 

B7-00 
H-03 

B6-00 
H-04 

V5-00 
H-05 

V6-00 
H-06 

C.38-D/Z28 0.5+0.25 
0.75 

1.2+0.25 
1.45 

1.3+0.6 
1.9 

1.2+0.7 
1.9 

1.2+0.25 
1.45 

1.2+0.25 
1.45 

C.48-D/Z28 0.7+0.25 
0.95 

1.6+0.25 
1.85 

1.7+0.6 
2.3 

1.6+0.7 
2.3 

1.3+0.25 
1.55 

1.3+0.25 
1.55 

C.68-D/Z28 1.5+0.25 
1.75 

3.3+0.25 
3.55 

4.1+0.6 
4.7 

3.3+0.7 
4.0 

2.8+0.25 
3.05 

2.9+0.25 
3.15 

C.88-D/Z28 1.7+0.25 
0.95 

6.1+0.25 
6.35 

6.5+0.6 
7.1 

5.1+0.7 
5.8 

4.5+0.25 
4.75 

4.5+0.25 
4.75 

 

Table 10- 16 Oil quantities [l] for CZ, CF, CAD, CAF, CAZ, CADS, CAFS, CAZS, CADT, CAFT, CAZT sizes 38 - 88 

Type of construction Type 

B5-01 
H-01 

B5-03 
H-02 

B5-02 
H-03 

B5-00 
H-04 

V1-00 
H-05 

V3-00 
H-06 

C.38-D/Z28 0.4+0.25 
0.65 

1.2+0.25 
1.45 

1.3+0.6 
1.9 

1.1+0.7 
1.8 

1.0+0.25 
1.25 

1.0+0.25 
1.25 

C.48-D/Z28 0.5+0.25 
0.75 

1.7+0.25 
1.95 

1.8+0.6 
2.4 

1.6+0.7 
2.3 

1.3+0.25 
1.55 

1.3+0.25 
1.55 

C.68-D/Z28 1.5+0.25 
1.75 

3.6+0.25 
3.85 

4.2+0.6 
4.8 

3.3+0.7 
4.0 

3.1+0.25 
3.35 

3.2+0.25 
3.45 

C.88-D/Z28 1.7+0.25 
1.95 

5.9+0.25 
6.15 

7.3+0.6 
7.9 

5.2+0.7 
5.9 

4.8+0.25 
5.05 

4.8+0.25 
5.05 
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Spare parts 11
11.1 Stocking of spare parts 

By stocking the most important spare and wearing parts on site, you can ensure that the 
gearbox or geared motor is ready for use at any time. 

 

CAUTION  
Please note that spare parts and accessories not supplied by us have not been tested or 
approved by us. 

The installation and / or use of such products can therefore have a negative impact on the 
design characteristics of the geared motor and might consequently impair the active 
and / or passive safety features of the machine. 

Siemens Geared Motors GmbH will accept no liability or warranty whatsoever for damage 
occurring as a result of the use of non-original spare parts or accessories. 

 

We can only accept liability for original spare parts supplied by Siemens Geared Motors 
GmbH. 

Please note that single components often have special production and supply specifications. 
We always supply spare parts which meet state-of-the-art technical standards and comply 
with the latest legal requirements. 

Please state the following data when ordering spare parts: 

● Serial no. see rating plate ⑤ 

● Type designation see rating plate ③ 

● Part no. (3-digit item no. from spare parts list, 6-digit code no. or 7-digit article no.) 

● Quantity 

SIEMENSSIEMENS

13

27

30

32

31 38

35

25 26

36 37

39

3433 40 41 42

28

15

21 22 23 24

29

14

16 19 20

3

4

7

9 10 11 12

17 18

5 6

21

8

50Hz

50Hz

29/16.74A

15kW IE1-90%

cosPhi 0.84 28.6A

60Hz

100Nm 190-240V AC

460V Y

cosPhi 0.87

1460/min 15kW 1755/min

400/690V

1266Nm

3~Mot. ThCl.155(F) TP-PTC

D/Y

113/min

fB=1.5 1264Nm fB=1.5

KAF108-LA160L4-L150/100GH

2KJ1506-5JR13-2FD1-Z

IP55

G. 6.2L OIL CLP PG VG220 i=12.9

60Hz 136/min

FDU1001/8999999 nnn 254kg

IEC60034

(IM) H-01-A

 
Figure 11-1 Rating plate example 

For motors of series 1LA / 1LG with their own rating plate, the spare parts documentation in 
the original operating instructions applies. 

BA 2010 
Operating Instructions, 05/2011 105 
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11.2 Spare parts lists 

11.2.1 Single-stage helical gearbox sizes 38 - 148 

 
001 Gearbox housing 
101 Output shaft 
103 Spacer / bush 
105 Parallel key 
130 Bearing 
135 Locking ring 
136 Locking ring 
140 Bearing 
145 Locking ring 
160 Shaft sealing ring 
201 Adapter plate 
205 Screw 
210 Screw 
211 Screw lock 
220 Seal 
225 Seal 
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301 Plug-in pinion 
305 Helical gear wheel 
335 Parallel key 
401 Screw plug 
420 Vent filter 
430 Eyebolt 

Figure 11-2 Single-stage helical gearbox sizes 38 - 148 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 201 of 467



Spare parts  
11.2 Spare parts lists 

 BA 2010 
108 Operating Instructions, 05/2011 

11.2.2 Two- and three-stage helical gearbox sizes 38 - 188 

 
* 2-stage 
001 Gearbox housing 
020 Bearing 
025 Locking ring 
030 Bearing 
050 Housing cover 
051 Screw 
055 Seal 
101 Output shaft 
103 Spacer / bush 
105 Parallel key 
130 Bearing 
135 Locking ring 
140 Bearing 
141 Supporting disk / shim 
144 Supporting disk / shim 
145 Locking ring 
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BA 2010 
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160 Shaft sealing ring 
201 Adapter plate 
205 Screw 
210 Screw 
211 Screw lock 
215 Cylindrical pin 
220 Seal 
225 Seal 
301 Plug-in pinion 
305 Helical gear wheel 
306 Parallel key 
315 Bearing 
320 Bearing 
325 Pinion shaft 
330 Helical gear wheel 
331 Parallel key 
335 Locking ring 
340 Pinion shaft 
345 Helical gear wheel 
346 Parallel key 
401 Screw plug 
420 Vent filter 
430 Eyebolt 

Figure 11-3 Two- and three-stage helical gearbox sizes 38 - 188 
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11.2.3 Parallel shaft gearbox sizes 38B - 188B, 208 

 
Figure 11-4 Parallel shaft gearbox sizes 38B - 188B 
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BA 2010 
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Figure 11-5 Parallel shaft gearbox size 208 
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Table 11- 1 Spare parts list for parallel shaft gearbox sizes 38B - 188B, 208 

001 Gearbox housing 
020 Bearing 
021 Supporting disk / shim 
022 Supporting disk / shim 
025 Locking ring 
030 Bearing 
034 NILOS ring 
040 Output flange 
045 Screw 
050 Housing cover 
051 Screw 
055 Seal 
065 Sealing cap 
070 Sealing cap 
074 Screw 
078 O-ring 
090 Torque arm 
091 Rubber bush 
095 Screw 
096 Locking ring 
097 Nut 
101 Input shaft 
109 Locking ring 
110 Locking ring 
114 Protection cover (optional) 
120 Shrink disk 
128 Supporting disk / shim 
129 Supporting disk / shim 
130 Bearing 
131 Supporting disk / shim 
132 Spacer / bush 
133 NILOS ring 
135 Locking ring 
140 Bearing 
141 Spacer / bush 
143 NILOS ring 
144 Supporting disk / shim 
146 Locking ring 
160 Shaft sealing ring 
161 Bearing cover 
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BA 2010 
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162 O-ring 
163 Screw 
167 O-ring 
168 Bearing cover 
179 Screw 
201 Adapter plate 
205 Screw 
210 Screw 
211 Screw lock 
220 Seal 
225 Seal 
301 Pinion 
305 Helical gear wheel 
306 Parallel key 
307 Spacer / bush 
310 Locking ring 
311 Supporting disk / shim 
315 Bearing 
320 Bearing 
321 Locking ring 
322 Supporting disk / shim 
325 Pinion shaft 
330 Helical gear wheel 
331 Parallel key 
340 Pinion shaft 
345 Helical gear wheel 
346 Parallel key 
401 Screw plug 
420 Vent filter 
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11.2.4 Bevel helical gearbox sizes B38, 38 - 188 

 
Figure 11-6 Bevel helical gearbox sizes B38, 38 - 188 
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Table 11- 2 Spare parts list for bevel helical gearbox sizes B38, 38 - 188 

001 Gearbox housing 
020 Bearing 
022 Supporting disk / shim 
027 Locking ring 
030 Bearing 
031 Supporting disk / shim 
040 Output flange 
045 Screw 
050 Housing cover 
051 Screw 
055 Seal 
060 Bearing 
061 Supporting disk / shim 
063 NILOS ring 
065 Locking ring 
070 Sealing cap 
090 Torque arm 
091 Rubber bush 
095 Screw 
096 Screw lock 
101 Output shaft 
130 Bearing 
131 Supporting disk / shim 
133 NILOS ring 
135 Locking ring 
140 Bearing 
143 NILOS ring 
144 Supporting disk / shim 
146 Locking ring 
160 Shaft sealing ring 
201 Adapter plate 
205 Screw 
210 Screw 
211 Screw lock 
220 Seal 
225 Seal 
301 Plug-in pinion 
305 Helical gear wheel 
320 Bevel gear pair 
325 Bevel pinion shaft 
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327 Parallel key 
328 Locking ring 
331 Parallel key 
335 Locking ring 
340 Pinion shaft 
345 Helical gear wheel 
346 Parallel key 
351 Parallel key 
401 Screw plug 
411 Screw 
413 Disk 
415 Locking ring 
418 Plug / sealing cap 
420 Vent filter 
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11.2.5 Helical worm gearbox sizes 38 - 88 

 
001 Gearbox housing 
020 Bearing 
030 Bearing 
032 Supporting disk / shim 
035 Locking ring 
037 Locking ring 
040 Output flange 
045 Screw 
070 Sealing cap 
090 Torque arm 
091 Rubber bush 
095 Screw 
101 Output shaft 
130 Bearing 
131 Supporting disk / shim 
133 NILOS ring 
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135 Locking ring 
140 Bearing 
143 NILOS ring 
144 Supporting disk / shim 
146 Locking ring 
160 Shaft sealing ring 
201 Adapter plate 
205 Screw 
210 Screw 
211 Screw lock 
220 Seal 
225 Seal 
301 Plug-in pinion 
305 Helical gear wheel 
331 Parallel key 
335 Locking ring 
340 Worm shaft 
345 Worm wheel 
346 Parallel key 
401 Screw plug 
411 Screw 
412 Screw lock 
413 Disk 
415 Locking ring 
418 Plug / sealing cap 
420 Vent filter 
430 Eyebolt 

Figure 11-7 Helical worm gearbox sizes 38 - 88 
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Declaration of Incorporation, Declaration of 
Conformity 12
12.1 Declaration of Incorporation 

Declaration of Incorporation according to Directive 2006/42/EC Annex II 1 B. 
The manufacturer Siemens Geared Motors GmbH, 72072 Tübingen, Germany, declares for 
the partly completed machine 
● Single-stage helical gearboxes of types  

E.38, E.48, E.68, E.88, E.108, E.128, E.148 
● Two- and three-stage helical gearboxes of types  

D./Z.18, D./Z.28, D./Z.38, D./Z.48, D./Z.68, D./Z.88, D./Z.108, D./Z.128, D./Z.148, 
D./Z.168, D./Z.188 

● Parallel shaft gearboxes of types 
F.28, F.38B, F.48B, F.68B, F.88B, F.108B, F.128B, F.148B, F.168B, F.188B, F.208 

● Bevel helical gearboxes of types 
B.28, B.38, K.38, K.48, K.68, K.88, K.108, K.128, K.148, K.168, K.188 

● Helical worm gearboxes of types 
C.28, C.38, C.48, C.68, C.88: 

The special technical documentation was generated according to Annex VII B. 
The following essential health and safety requirements from Directive 2006/42/EC Annex I 
apply and have been fulfilled: 
● 1.1, 1.1.2, 1.1.3, 1.1.5 
● 1.2.4.4, 1.2.6 
● 1.3.1, 1.3.2, 1.3.3, 1.3.4, 1.3.6, 1.3.8.1 
● 1.4.1, 1.4.2, 1.4.2.1 
● 1.5.1, 1.5.2, 1.5.4, 1.5.5, 1.5.6, 1.5.8, 1.5.9, 1.5.10, 1.5.11, 1.5.13, 1.5.15 
● 1.6.1, 1.6.2 
● 1.7.1, 1.7.1.1, 1.7.2, 1.7.3, 1.7.4, 1.7.4.1, 1.7.4.2, 1.7.4.3 
The partly completed machine may only be commissioned once it has been established, if 
applicable, that the machine in which the partly completed machine is to be incorporated 
meets the provisions of Directive 2006/42/EC.  
The manufacturer is obligated to transmit the special technical documentation for the partly 
completed machine in electronic form to national authorities upon legitimate request. 
Person authorized to compile the relevant technical documentation: Georg Böing, Head of 
Research and Development Gears. 

 
Tübingen, April 11, 2011  

 

Georg Böing 
Head of Research & Development Gears 

Jürgen Pflaum 
Head of Quality Management 

BA 2010 
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Declaration of Incorporation, Declaration of Conformity  
12.2 EC Declaration of Conformity 

 BA 2010 
120 Operating Instructions, 05/2011 

12.2 EC Declaration of Conformity 
Document no. D87.1 09.10 

 
Equipment designation: Gearbox series MOTOX 
Gearbox types: E, Z, D, F, K, C 
Sizes: 38 to 208 
Input units: A, K, P 

 
The designated equipment conforms to the requirements of Explosion Protection 
Directive 94/9/EC, ATEX 95. It has been developed and manufactured in compliance with 
the following European standards: 

 
 DIN EN ISO 14121-1  DIN EN 13463-5 

 DIN EN 1127-1  DIN EN 13463-6 

 DIN EN 13463-1  DIN EN 13463-8 

 
Type of explosion protection for equipment group II or categories 2 and 3: 

 
  II2 G / D IIB ck T4 / 120 °C   II2 G / D IIC ck T4 / 120 °C 

  II2 G / D IIB bck T4 / 120 °C   II2 G / D IIC bck T4 / 120 °C 

  II3 G / D IIB ck T4 / 120 °C   II3 G / D IIC ck T4 / 120 °C 

The specific marking of the gearbox is noted on the rating plate. 
EC Declarations of Conformity and / or EC-type examination certificates for further 
equipment added to the gearbox and / or for safety systems are enclosed. These may be 
specifically: 
● Rotating electrical machines 
● Safety systems for oil level and / or temperature monitoring equipment 
 
The technical documentation for category 2 gearboxes has undergone voluntary inspection 
and has been filed with the designated body under no. 0123, TÜV SÜD PRODUCT 
SERVICE GmbH, Ridlerstraße 65, 80339 München. 
Initial release: 01.10.2009 

 
Tübingen, September 23, 2010 

 

Georg Böing 
Head of Research & Development Gears 

Jürgen Pflaum 
Head of Quality Management 
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www.siemens.com/automation

Subject to change

© Siemens AG 2010

Siemens AG
Industry Sector
Postfach 48 48
90026 NÜRNBERG
GERMANY

MOTOX Geared Motors on the Internet:
www.siemens.com/gearedmotors

Further information
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Legal information 

 

Legal information 
Warning notice system 

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent 
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert 
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are 
graded according to the degree of danger. 

DANGER  
indicates that death or severe personal injury will result if proper precautions are not taken. 

WARNING  
indicates that death or severe personal injury may result if proper precautions are not taken. 

CAUTION  
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken. 

CAUTION  
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken. 

NOTICE  
indicates that an unintended result or situation can occur if the relevant information is not taken into account. 

If more than one degree of danger is present, the warning notice representing the highest degree of danger will 
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to 
property damage. 

Qualified Personnel 
The product/system described in this documentation may be operated only by personnel qualified for the specific 
task in accordance with the relevant documentation, in particular its warning notices and safety instructions. 
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and 
avoiding potential hazards when working with these products/systems. 

Proper use of Siemens products 
Note the following: 

WARNING  
Siemens products may only be used for the applications described in the catalog and in the relevant technical 
documentation. If products and components from other manufacturers are used, these must be recommended 
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and 
maintenance are required to ensure that the products operate safely and without any problems. The permissible 
ambient conditions must be complied with. The information in the relevant documentation must be observed. 

Trademarks 
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication 
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner. 

Disclaimer of Liability 
We have reviewed the contents of this publication to ensure consistency with the hardware and software 
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the 
information in this publication is reviewed regularly and any necessary corrections are included in subsequent 
editions. 

 

 Siemens AG 
Industry Sector 
Postfach 48 48 
90026 NÜRNBERG 
GERMANY 

Order number: 5 610 00000 02 000 
Ⓟ 08/2011 

Copyright © Siemens AG 2011. 
Technical data subject to change
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Introduction 1
1.1 About these instructions 

These instructions describe the machine and explain best practices in machine handling, 
from initial delivery to final disposal of the equipment. 

Read these operating instructions before you handle the machine to become familiar with its 
design and operating principles and thus ensure safe, problem-free machine operation and 
long service life. 

If you find any mistakes or have suggestions for improvements, please contact our 
Service Center. 

Text format features 
The warning notice system is explained on the rear of the inside front. Always follow the 
safety instructions and notices in these instructions. 

In addition to the safety-related warning notices which you must read, you will find the text in 
these instructions is formatted in the following way: 

1. Handling instructions are always formatted as a numbered list. Always perform the steps 
in the order given. 

● Lists are formatted as bulleted lists. 

– Lists on the second level are hyphenated. 

 

 Note 

A Note is an important item of information about the product, handling of the product or the 
relevant section of the document. Notes provide you with help or further suggestions/ideas. 

 

1.2 Information for the reader 

Explanation of the icons 
 

 Information for 1LE1, 1PC1, and 1PC3 machines 

 

Information about explosion-protected machines 
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Operating Instructions, 06/2011, 5 610 00000 02 000 11 

Safety information 2
2.1 Information for those responsible for the plant or system 

This electric machine has been designed and built in accordance with the specifications 
contained in Directive 2006/95/EC ("Low-Voltage Directive") and is intended for use in 
industrial plants. Please observe the country-specific regulations when using the electric 
machine outside the European Community.  

Follow the local and industry-specific safety and setup regulations. 

The persons responsible for the plant must ensure the following: 

● Planning and configuration work and all work carried out on and with the machine is only 
to be done by qualified personnel. 

● The operating instructions must always be available for all work. 

● The technical data as well as the specifications relating to the permissible installation, 
connection, ambient and operating conditions are taken into account at all times. 

● The specific setup and safety regulations as well as regulations on the use of personal 
protective equipment are observed. 

  Note 

Use the services and support provided by the appropriate Service Center for planning, 
installation, commissioning, and servicing work. 

In the individual chapters of this document, you will find safety instructions that must be 
obeyed absolutely, for your own safety, to protect other people and to avoid damage to 
property. 

Observe the following safety instructions for all activities on and with the machine. 

2.2 The five safety rules: 
For your personal safety and to prevent material damage when working on the machine, 
always observe the safety instructions and the following five safety rules, according to 
EN 50110-1 ("Working in a voltage-free state). Apply the five safety rules in the order stated 
before starting work at the machine. 

Five safety rules  
1. Disconnect the system. 

Disconnect the auxiliary circuits, for example anti-condensation heating 

2. Prevent reconnection. 

3. Make sure that the equipment is at zero voltage 
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4. Ground and short-circuit 

5. Cover or isolate nearby components that are still live. 

To energize the system, apply the measures in reverse order. 

2.3 Qualified personnel 
All work at the machine must be carried out by qualified personnel only. For the purpose of 
this documentation, qualified personnel is taken to mean people who fulfill the following 
requirements:  

● Through appropriate training and experience, they are able to recognize and avoid risks 
and potential dangers in their particular field of activity. 

● They have been instructed to carry out work on the machine by the appropriate person 
responsible. 

2.4 The safe use of electrical machines 
 

WARNING 

 
Live parts 

Electrical machines contain live parts. 

Fatal or severe injuries and substantial material damage can occur if the required covers 
are removed or if the machines are not handled, operated, or maintained properly. 
• Only remove covers in compliance with the applicable regulations. 
• Operate the machines properly. 
• Perform regular maintenance on the machine. 

 

WARNING  
Rotating parts 

Electrical machines contain dangerous rotating parts.  

Fatal or severe injuries and substantial material damage can occur if the required covers 
are removed or if the machines are not handled, operated, or maintained properly. 
• Only remove covers in compliance with the applicable regulations. 
• Operate the machines properly. 
• Perform regular maintenance on the machine. 
• Secure free-standing shaft extensions. 
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WARNING  
Hot surfaces 

Electrical machines have hot surfaces. 

Fatal or severe injuries and substantial material damage can occur if the required covers 
are removed or if the machines are not handled, operated, or maintained properly. 
• Allow the machine to cool down before starting any work on it. 
• Only remove covers in compliance with the applicable regulations. 
• Operate the machines properly. 

 

2.5 Safety instructions: Explosion-proof machines 
 

CAUTION  
The increased level of danger in hazardous areas demands that you pay particular 
attention to the notes marked with .  

 

2.6 Special designs and construction versions 
 

NOTICE  
If any problems or uncertainties arise, we urgently recommend that you contact the 
manufacturer specifying the type designation and serial number (No. ...., see rating plate) 
or have the equipment repaired by a Siemens Service Center. 
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2.7 Special conditions for explosion-proof machines 
Special conditions for the safe application of explosion-protected machines marked with X 
(excerpt from the EC type-examination certificate, point 17) 

Flameproof enclosure "d" 

Flameproof joints may only be repaired strictly in accordance with the manufacturer's design 
specifications. Repair in accordance with the values in Tables 1 and 2 of EN 60079-1 is not 
permitted. 

Zone 21 

● Do not operate the motors with excessively thick deposits of dust. 

● When the motors are mounted with the free shaft end pointing upwards, prevent foreign 
bodies from dropping into the ventilation openings using an appropriate mechanical 
design. 

● For motors with a fixed connecting cable: The free end of the cable must be connected 
according to valid regulations for electrical installations. 
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Description 3
3.1 Area of application 

Overview 
The three-phase machines of this series are used as industrial drives. They are designed for 
a wide range of drive applications both for line operation as well as in conjunction with 
frequency converters. 
They are characterized by their high power density, extreme robustness, long service life 
and outstanding reliability. 

Intended use of the machines 
These machines are intended for industrial installations. They comply with the harmonized 
standards of the series IEC/EN 60034 (VDE 0530). Their use in hazardous areas is 
forbidden unless the marking on the rating plate expressly permits this operation. If 
other/more wide-ranging demands (e.g. protection so that they cannot be touched by 
children) are made in special cases – i.e. use in non-industrial installations – these conditions 
must have been complied with in the plant or system itself when the motors are installed. 

 

 Note 
Machine directive 

Low-voltage motors are components designed for installation in machines in accordance 
with the current Machinery Directive. They must not be commissioned until it has been 
verified that the end product complies with this directive (refer to EN 60204-1).  

 

3.1.1 CE marking 
 

 Note 
Use of machines without CE identification 

Machines without  marking are intended for operation outside the European Economic 
Area (EEA). Do not use any machines without CE mark within of the EEA!  
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3.2 Delivery 

Checking the delivery for completeness 
The drive systems are put together on an individual basis. When you take receipt of the 
delivery, please check immediately whether the items delivered are in accordance with the 
accompanying documents. Siemens will not accept any claims relating to items missing from 
the delivery and which are submitted at a later date. 

Register a complaint about 

● any apparent transport damage with the delivery agent immediately. 

● any apparent defects/missing components with the appropriate SIEMENS office 
immediately. 

Keep the safety and commissioning notes, which are part of the scope of delivery, in an 
accessible place; this also applies to the optionally available operating instructions. 

The rating plate optionally enclosed as a loose item with the delivery is provided to enable 
the machine data to be shown on or near the machine or installation. 

3.3 Rating plates 

Rating plate 
The rating plate shows the identification data and the most important technical data. The 
data on the rating plate and the contractual agreements define the limits of proper usage.  
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Data on the rating plate 

Table 3- 1 Machine rating plate 

Item Description Item Description 
General data Electrical data 

1 Type of machine 31 50 Hz data 
2 Machine type 32 60 Hz data 
3 Serial number (incl. date of manufacture YY.MM ) 33 Rated voltage [V] 
4 Standards 34 Winding connections 
5 Additional details (optional) 35 Frequency [Hz] 
6 Customer data (optional) 36 Rated power [kW] 
7 Country of origin 37 Rated current [A] 
8 Production location 38 Power factor [cosφ] 
9 Identification number of testing agency (optional) 39 Rated speed [rpm] 

10 Regulations (optional) 40 Efficiency class 
Mechanical data 41 Efficiency 

11 Frame size 42 Torque [Nm] (optional) 
12 Type of construction 43 Rated power [hp] (optional) 
13 Degree of protection 44 Service factor (optional) 
14 Machine weight [kg] 45 Starting current ratio (optional) 
15 Temperature class 46 Operating mode (optional) 
16 Coolant temperature range (optional) 47 NEMA data (optional) 
17 Installation altitude (only if higher than 1000 m) 48 Anti-condensation heating (optional) 
18 Vibration severity grade   
19 Bearing sizes   
20 Relubrication data (optional)   
21 Brake data (optional)   

(11)

(32/43)

(15)

(4/10)

(13)(12)(14)

(31/43)

(17/18/19/41/46)

(1) (2)

(3)

(6/41/47)(44/45/48)

(7/8)

(5) (6)

(9)

(19)

(12)

(16)

(7)

(31)

(32)

(16)

(36)

(10)

(11) (13) (14)

(15)

(38)

(20) (21)

(17)

(47) (48)

(7)

(15)

(4)

(1) (2) (3)

(13)(12)(11) (14)

(34)(33) (35) (36) (37) (38) (39)

(33) (37) (39) (40) (41) (42)

(18)

(4/40)
(3)

(10)

(31)

(32)

 
Figure 3-1 Rating plates 
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3.4 Installation 

3.4.1 Machine design 
Machines of this series are self-ventilated low-voltage three-phase asynchronous drives with 
a cylindrical shaft end and featherkey way. They can be supplied as single-speed machines 
with different efficiency classes or as pole changing machines for several speeds.  

In the case of machines with feet (IM B3 type of construction), the feet are cast or bolted on. 

It is possible to change the feet bolted on the housing of the machine, e.g. to change the 
position of the terminal box; however, only have this performed by an authorized retrofit 
partner. 
With the appropriate post working, ensure that the foot mounting surfaces are again on one 
plane and parallel to the machine shaft, and shim when required. Professionally touch up 
damaged painted surfaces.  

3.4.2 Regulations 

Machine design 
The regulations and standards used as basis to design and test this machine are stamped 
on the rating plate. The machine design basically complies with the following standards: 

Table 3- 2 Applicable general regulations 

Feature Standard 
Dimensions and operating performance IEC / EN 60034-1 
Degree of protection IEC / EN 60034-5 
Cooling IEC / EN 60034-6 
Type of construction IEC / EN 60034-7 
Terminal designations and direction of rotation IEC / EN 60034-8 
Noise emission IEC / EN 60034-9 
Restart characteristics for rotating electrical 
machines 

IEC / EN 60034-12 

Vibration severity grades IEC / EN 60034-14 
Efficiency classification of three-phase squirrel-
cage induction motors 

IEC / EN 60034-30 

IEC standard voltages IEC 60038 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 235 of 467



 Description 
 3.4 Installation 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 19 

Supplementary regulations for  explosion-proof machines 

Table 3- 3 Regulations applied for explosion-proof machines 

Feature Standard 
Electrical equipment for hazardous gas atmospheres, Part 0: 
General requirements 

IEC / EN 60079-0 

Electrical equipment for hazardous gas atmospheres, Part 1: 
Flameproof enclosure "d" 

IEC / EN 60079-1 

Electrical equipment for hazardous gas atmospheres, Part 7: 
Increased safety "e" 

IEC / EN 60079-7 

Electrical equipment for hazardous gas atmospheres, Part 
14: Electric installations for endangered atmospheres (except 
underground excavation) 

IEC / EN 60079-14 

Electrical equipment for hazardous gas atmospheres, Part 
15: Type of protection "n" 

IEC / EN 60079-15 

Electrical equipment for hazardous gas atmospheres, Part 
19: Repairs and overhauls 

IEC / EN 60079-19 

Electrical equipment for use in the presence of combustible 
dust - Part 0: General requirements 

IEC / EN 61241-0 

Electrical equipment for use in the presence of combustible 
dust - Part 1: Protection by enclosure "tD" 

IEC / EN 61241-1 

Electrical equipment for use in the presence of combustible 
dust - Part 17: Inspection and maintenance of electrical 
systems in hazardous areas (except underground excavation)

IEC / EN 61241-17 
IEC / EN 60079-17 

Directive on the approximation of the laws of the Member 
States concerning equipment and protective systems 
intended for use in hazardous areas. 

RL94/9/EC 

3.4.3 Cooling and ventilation 

3.4.3.1 General 
The machines of this series are three-phase asynchronous machines with a closed primary 
(internal) cooling circuit and an open secondary cooling circuit (surface cooling). The surface 
cooling varies depending on the version.  
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3.4.3.2 Machines with a fan 

Self-ventilation (standard): Type of cooling IC 411 in accordance with IEC / EN 60034-6 
Located at the ND end of the stator housing is an air intake cowl that guides the external air 
on its way to the motor. The external air is drawn in through openings in the air intake cowl 
and flows axially across the outer cooling ribs of the motor frame. The fan wheel responsible 
for the external flow of cooling air is attached to the machine shaft. 
The fan wheels are independent of the direction of rotation. 
Check the cooling effect below rated speed in the case of frequent switching or braking or if 
the speed is controlled continually below the rated speed. 

Machines for use in Zone 21 and Zone 22 have a metal fan. 
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Forced ventilation (optional): Cooling method IC 416 in accordance with IEC/EN 60034-6 
 

WARNING  
Hot surfaces 

Operating the machine without external fan results in overheating. This may result in 
personal injury and material damage. 

Never commission the machine without an external fan. 
 

Cooling that does not depend on the speed is achieved by means of a separately driven fan 
wheel (forced ventilation). Forced ventilation does not depend on the operating state of the 
machine.  

The fan wheel for the external flow of cooling air is powered by an independent module and 
is enclosed by the fan cover.  

 

3.4.3.3 Machines without a fan (optional) 

Surface cooling by free convection: Type of cooling IC 410 in accordance with IEC / EN 60034-6 

 
Figure 3-2 IC410 
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Surface cooling by relative movement of cooling air: Type of cooling IC 418 in accordance with IEC / 
EN 60034-6 

 
Figure 3-3 IC418 

3.4.4 Bearings 
In order to support the machine shaft and maintain its position in the non-moving part of the 
machine, only 2 rolling-contact bearings are used. One roller bearing performs the function 
of a location bearing that transfers axial and radial forces from the rotating machine shaft to 
the non-moving part of the machine. The second roller bearing is implemented as floating 
and support bearing in order to allow thermal expansion inside the machine and transfer 
radial forces.  
The nominal (calculated) useful life of the bearings according to ISO 281 is at least 20,000 
hours with utilization of the permissible radial/axial forces. However, the achievable useful 
life of the bearings can be significantly longer in the case of lower forces (e.g. operation with 
self-aligning couplings).  
Avoid rigid couplings. 

Roller bearings with permanent lubrication are maintenance-free. For bearings that can be 
relubricated, observe the data on the rating plate or lubricant plate.  

3.4.5 Balancing 
The machines are balanced dynamically with a half featherkey (code "H") in accordance with 
ISO 8821. 
The balancing quality corresponds to vibration severity grade "A" for the complete machine; 
vibration severity grade "B" is possible as an option. 

3.4.6 Types of construction/method of installation 

Further possible fields of application 
The type of construction of the machine is stated on the rating plate. 

CAUTION  
When lifting the machines for transport, only lift them in a position that corresponds to their 
basic construction type. 
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Table 3- 4 Type of construction 

Basic type of 
construction code 

Graphics-Based 
Representation 

Other methods of 
installation 

Graphics-Based 
Representation 

IM B3 (IM 1001) 
 

IM V5 (IM 1011) 
 

  IM V6 (IM 1031) 
 

  IM B6 (IM 1051) 
 

  IM B7 (IM 1061) 
 

  IM B8 (IM 1071) 
 

 

Basic type of 
construction code 

Graphics-Based 
Representation 

Other methods of 
installation 

Graphics-Based 
Representation 

IM B5 (IM 3001) 
 

IM V1 (IM 3011) 
 

  IM V3 (IM 3031) 
 

 

Basic type of 
construction code 

Graphics-Based 
Representation 

Other methods of 
installation 

Graphics-Based 
Representation 

IM B14 (IM 3601) 
 

IM V18 (IM 3611) 
 

  IM V19 (IM 3631) 
 

 

Basic type of 
construction code 

Graphics-Based 
Representation 

  

IM B35 (IM 2001) 
 

 
 

IM B34 (IM 2101) 
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 Types of construction/Installation conditions for explosion-proof machines 
The type of construction of the machine is stated on the rating plate. 

 

DANGER  
In the case of explosion-proof machines where the shaft extensions point downwards 
(types of construction IM V5, IM V1 or IM V18 ) a protective top cover is mandatory. 
Explosion-proof machines with IM V5, IM V1 and IM V18 types of construction are fitted 
with a canopy at the factory.  
• For types of construction with a shaft extension facing upwards, a suitable cover must 

be fitted to prevent small parts from falling into the fan cover (see also standard IEC/EN 
60079-0). 

• Prevent the cooling airflow from being reduced as a result of covers that might be in 
place. 

 

Table 3- 5 Construction type with protective top cover 

Conditions of installation Graphics-Based Representation 
IM V5 (IM 1011) 

 
IM V1 (IM 3011) 

 
IM V18 (IM 3611) 
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3.4.7 Degree of protection 
The degree of protection the machines feature is stated on the rating plate. They can be 
installed in dusty or humid environments. 

 

WARNING 

 
Dangerous voltage 

Condensation drain holes (optional) 

Inserting objects into the condensation drain holes can damage the winding and can result 
in death, serious injury and damage to property! 

Note the following to maintain the degree of protection: 
• Switch off the machine so that it is in a no-voltage condition, before you open the 

condensation drain holes. 
• Close the condensation drain holes (e.g. using T-plugs) before commissioning the 

machine. 
 

NOTICE  
Storage 

If the machines are used or stored outdoors, we recommend keeping them under a shelter 
or an additional cover. 
• Avoid exposing them to direct, intense solar radiation, rain, snow, ice, or dust for 

extended periods. 
• If necessary, please consult us or seek advice regarding technical issues. 

 

Environmental requirements 
The machines are suitable for operation in tropical climates. 

Guide value for the standard version 60 % relative humidity at a coolant temperature (CT) of 
40 °C. 

Ambient temperature: -20 °C to +40 °C 

Installation altitude: ≤ 1000 m 

Air with normal oxygen content, usually 21 % (V/V) 

If the environmental requirements are different from the details listed here, then the values 
on the rating plate will apply.  

Machines intended for use in Zone 1 (type of protection Flameproof Enclosure "d" or 
Increased Safety "e") or in Zone 2 (type of protection "n") are designed with IP 55 degree of 
protection. 

Machines intended for use in Zone 21 have IP 65 degree of protection. Machines intended 
for use in Zone 22 have IP 55 degree of protection and can be used in dusty environments 
such as grinders, silos, animal feed plants, and malthouses, as well as in certain areas of the 
chemical industry.  
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3.4.8 Optional built-on and built-in accessories 
In addition to the current-dependent overload protective device located in the connecting 
leads, we recommend that you use temperature sensors embedded in the stator winding in 
order to monitor the temperature and protect the stator winding from overheating. 

Machines whose winding is exposed to the danger of condensation due to the climate, e.g. 
machines at a standstill in a damp environment or machines which are exposed to large 
temperature fluctuations, can be equipped with an anti-condensation heater. 
As an option, the machines can be fitted with additional built-on accessories on the 
ventilation side (e.g. brake, rotary pulse encoder).  

Optional built-on and built-in accessories for explosion-proof machines 
If the temperatures are within the specified limits at the mounting location, in the case of 
external sources of heat or cold, no additional measures are necessary. Using the type tests, 
for special applications with external sources of heat or cold, check the effect on the max. 
surface and operating temperatures, and if necessary, apply suitable measures. 

Select mounted equipment such as brakes, forced ventilation or incremental encoders 
according to the requirements of the Directive 94/9/EC.  
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Preparing for use 4
4.1 Transport 
 

WARNING  
Use lifting eyes 

The machine must only be transported and lifted using the lifting eyes, in a position that is 
appropriate for its type of construction. Otherwise, it could fall over or slip in the lifting 
tackle. 

This can result in death, serious injury, or material damage. 
• Use all the lifting eyes on the machine. 
• Any eyes that are screwed in must be tightly fastened. 
• Eyebolts must be screwed in right up to their supporting surface. 
• If necessary, use suitable, sufficiently-sized transport equipment such as lifting straps 

(EN1492-1) and lashing straps (EN12195-2). 
 

WARNING  
Suspended transport 

If several items of transport material are used for fastening, two straps must be able to 
carry the whole load.  
• Use additional, suitable means of support for transport and during installation. 
• Secure the support equipment to prevent it from slipping. 

 

Remove any transport locks before start-up and either keep them in a safe place or unlock 
them. You can then use them again for transporting further items or you can apply them 
again. 

The machines are packed in different ways depending on how they are transported and their 
size. If not otherwise contractually agreed, the packaging corresponds to the packing 
guidelines according to ISPM (International Standards for Phytosanitary Measures). 

Comply with the images shown on the packaging. Their meaning is as follows: 

 

      
Up Fragile  

goods 
Protect 
 against 
moisture 

Protect 
 against 

heat 

Center of
gravity 

Hand hooks 
forbidden 

Attach 
here 
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4.2 Storage 

Storing outdoors 
Choose a dry storage location which is safe from flooding and free from vibration. Repair any 
damage to the packaging before putting the equipment into storage if this is necessary to 
ensure proper storage conditions. In order to ensure protection against ground moisture, 
locate machines, equipment and crates on pallets, wooden beams or foundations. Prevent 
equipment from sinking into the ground. Do not impede air circulation under the stored items. 

Covers or tarpaulins used to protect the equipment against the weather must not come into 
contact with the surfaces of the equipment. Use wooden spacer elements to ensure that air 
can circulate freely around the equipment. 

 

CAUTION  
Take all appropriate precautions under extreme climatic conditions, e.g. salt-laden and/or 
dusty, moist/humid atmospheres. 

 

Storing indoors 
The storage rooms must provide protection against extreme weather conditions. They must 
be dry, free from dust, frost and vibration and well ventilated. 

Bare metal surfaces 
For transport, the bare fitting surfaces (shaft ends, flange surfaces, centering edges) should 
be coated with an anti-corrosion agent which will last for a limited amount of time (<6 
months). Apply suitable anti-corrosion measures for longer storage times.  

Condensation drain hole 
Open any condensation drain holes to drain the condensation (<6 months).  

Storage time 
Turn the shafts 1x every year to avoid bearing brinelling. Prolonged storage periods reduce 
the useful life of the bearing grease (aging).  

Open bearings 

● For open bearings e.g. 1Z, check the state of the bearing grease over 12 months. 

● Replace the grease if it can be identified that the grease has lost oil content or has 
become dirty (ingress of condensation leads to consistency changes of the grease). 

Closed bearings 

● For closed bearings, replace the DE and NDE bearings after a storage time of 48 months 
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4.3 Electromagnetic compatibility 
 

NOTICE  
If the torque levels are very unequal (e.g. when a reciprocating compressor is being driven), 
a non-sinusoidal machine current will be induced whose harmonics can have an 
impermissible effect on the supply system and cause impermissible interference emissions 
as a result.  

 

NOTICE  
Converter 
• If operated with a frequency converter, the emitted interference varies in strength, 

depending on the design of the converter (type, interference suppression measures, 
manufacturer). 

• Prevent the limit values stipulated by EN 61000-6-3 for the drive system (consisting of 
the machine and converter) from being exceeded. 

• You must observe the EMC information from the manufacturer of the converter. 
• The most effective method of shielding is to conductively connect a shielded machine 

supply cable to the metal terminal box of the machine (with a metal screw connection) 
over a large surface area. 

• On machines with integrated sensors (e.g. PTC thermistors), disturbance voltages 
caused by the converter may occur on the sensor cable. 

 

When used in accordance with their intended purpose and operated on an electrical supply 
system with characteristics in accordance with EN 50160, the enclosed motors (IP 55 and 
higher) comply with the requirements of the current guidelines for electromagnetic 
compatibility. 

Immunity to interference 
The machines fulfill the requirements relating to interference immunity in conformance with 
EN 61000-6-2. If machines with integrated sensors (e.g. PTC thermistors) are used, the 
operating company must ensure sufficient interference immunity by selecting a suitable 
sensor signal lead (possibly with shielding, connected in the same way as the machine 
feeder cable) and a suitable evaluation unit.  
When operating the machines from a converter at speeds higher than the rated speed, then 
the mechanical speed limits must be carefully observed (safe operating speed IEC / EN 
60034-1).  
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Assembly 5
5.1 Installation 

5.1.1 Safety instructions 
 

WARNING  
Hot surfaces 

Electrical machines have hot surfaces. 

Fatal or severe injuries and substantial material damage can occur if the required covers 
are removed or if the machines are not handled, operated, or maintained properly. 
• Allow the machine to cool down before starting any work on it. 
• Only remove covers in compliance with the applicable regulations. 
• Operate the machines properly. 

It must be ensured that parts (cables etc.) do not come into contact with the machine 
enclosure. 

 

CAUTION  
Before start-up, please check that 
• the customer has set the correct direction of rotation of the machine - e.g. by decoupling 

from the driven machine - by taking appropriate measures! 
• there are no temperature-sensitive parts (cables etc.), which are in contact with the 

machine enclosure. 
• condensation drain holes are always located at the lowest point of the motor! 

 

NOTICE  
Please note the technical data on the rating plates on the machine enclosure.  

 

5.1.2 Safety instructions: Explosion-proof machines 
 

CAUTION  
The increased level of danger in hazardous areas demands that you pay particular 
attention to the notes marked with .  
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5.1.3 Machine installation 

General 
 

NOTICE  
After installing, tighten the eyebolts or remove them! 

 

 Note 

Do not use mounted components (e.g. rotary pulse encoder) to help lift the motor! 
 

● For vertical installation, use all of the eyebolts provided and when necessary, hoisting 
straps (DIN EN 1492-1) and/or lashing straps (DIN EN 12195-2) to stabilize the position 
of the motor. 

● Prevent foreign bodies from falling into the fan cover! For vertical machine installation 
with the shaft end facing downwards, attach a protective canopy. 

● If the shaft extension is facing upwards, users must prevent liquid from flowing along the 
shaft and entering the motor! 

● Clean bare metal surfaces with anti-corrosion agent using white spirit to ensure proper 
installation and / or machine mounting! 

● Do not obstruct the ventilation! Do not draw off the discharged air directly – also from 
adjacent equipment! 

● Avoid exposing them to direct, intense solar radiation, rain, snow, ice, or also dust for 
extended periods. Attach a covering structure or an additional cover when using or 
storing outdoors. 

● Do not exceed the permissible axial and radial forces! 

● Only use explosion-protected machines in appropriate areas in accordance with directive 
1999/92/EG .  
If the certificate is supplemented by an X, observe the special conditions listed in the EC 
type examination certificate. Auto-Hotspot 

● When installing electrical systems in hazardous zones, carefully observe EN 60079-14 
and the corresponding country regulations. 

● The machine temperature class specified on the rating plate must be equal to or greater 
than the temperature class of any combustible gases that may develop. 

See also 
Special conditions for explosion-proof machines (Page 14) 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 249 of 467



 Assembly 
 5.1 Installation 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 33 

5.1.4 Cooling 

5.1.4.1 Ventilation 

CAUTION  
Ventilation 
• Do not obstruct ventilation. 
• Prevent the air expelled by neighboring equipment from being immediately sucked in 

again. 
• On the vertical type of machine construction with air intake from above, protect the air 

inlets from the ingress of foreign bodies and water. 
• If the shaft extension is facing upwards, liquid must be prevented from entering by 

moving along the shaft. 

Table 5- 1 Air guidance 

Incorrect Correct 
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Incorrect Correct 

  

  

The minimum dimension "x" for the distance between neighboring modules 

Table 5- 2 Minimum dimension "X" for the distance between neighboring modules 

Frame size 
(BG) 

X 
mm 

63 ... 71 15 
80 ... 100 20 

112 25 
132 30 
160 40 

180 ... 225 45 
180 ... 200 (1LG) 90 

225 ... 250 (1LG, 1MA6, 1MJ7) 100 
280 ... 315 110 

5.1.5 Machines with type of construction IM B15, IM B9, IM V8 and IM V9 

Special types of construction 
 

CAUTION  
Follow these instructions: 
• The IM B3 bearing shield with built-in distance ring mounted at the DE is only used as 

transport lock. A warning label is attached to this bearing shield! 
• The spacer ring is not a roller bearing! 
• Remove the bearing shield and the spacer ring! 
• Remove the transport lock before commissioning! 
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These machines do not have their own bearing system for the machine shaft at the drive end 
(DE). The machine shaft is accepted by the (hollow) shaft or coupling of the plant or driven 
machine.  
Using the centering flange, the machine is aligned with respect to enclosures, flanges or 
driven machines. 
Note that the temperature of the machine and machine shaft increases during operation. The 
thermal expansion of the machine shaft must be compensated by the customer in the form of 
suitable measures. 
Use the spring washers provided to locate the NDE bearing without any play.  

5.1.6 Balancing 
 

CAUTION  
Safety precautions 
• The general touch protection measures for drive output elements must be observed. 
• Output elements may only be attached or withdrawn using the correct equipment. 
• The feather keys are only secured against falling out during shipping. If you commission 

a machine without an output element, the feather keys must be secured to prevent them 
from being thrown out. 

 

The rotors are balanced dynamically. The balancing quality corresponds to vibration severity 
grade "A" for the complete machine as standard. The optional vibration severity grade "B" is 
indicated on the rating plate. 

The declaration regarding the type of featherkey for balancing is generally marked on the 
rating plate and optionally on the face of the shaft end. 

Designation: 
● As a standard measure, balancing is carried out dynamically with a half featherkey (code 

"H") in accordance with ISO 8821. 

● "F" means balancing with a whole featherkey (optional version). 

● "N" means balancing without a featherkey (optional version). 
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The featherkey declaration on the shaft and transmission element must indicate the correct 
type of balancing in each case and must be correctly mounted. 
The balancing quality corresponds to vibration severity grade "A" for the complete machine; 
vibration severity grade "B" is possible as an option, i.e. in order to ensure the desired 
balancing quality, it must be ensured that the featherkey declarations on the hub and 
machine shaft complement each other in the case of a shorter or longer transmission 
element. 

 

  
 

 Note 

Measures conforming to ISO 10816 must be taken in order to compensate any offset 
between electrical machines and driven machines.  
The foundation must be designed according to DIN 4024.  

5.1.6.1 Mounting and withdrawing output elements 
 

 

 

Withdrawing output elements  
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Mounting output elements  
 

 

 Note 
• When mounting output elements (coupling, gear wheel, belt pulley etc. ) use the thread at 

the shaft end and - if possible - heat up the output elements as required. 
• Use a suitable device when withdrawing output elements. 
• Do not apply any blows when mounting and withdrawing the output element (e.g. with 

hammer or similar). 
• Transfer no more than the radial or axial forces specified in the catalog to the machine 

bearings via the shaft extension. 

5.1.7 Noise emission 

NOTICE  
When the noise that is emitted at workplaces of the personnel responsible for operating the 
equipment is assessed, it must be borne in mind that the A-weighted sound pressure level, 
measured in accordance with ISO 1680, namely 70 dB(A), is not exceeded if the three-
phase machines are operated with the rated output. 

5.2 Alignment and fastening 

General 
When aligning and fastening the machine, please bear the following in mind: 

● The machine must be level. 

● Feet and flanges must be fastened securely. 

● Alignment must be precise in the case of direct coupling. 

● Fastening surfaces must be clean 

● Look out for any damage to paint; this must be rectified immediately and correctly. 
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● Look out for traces of anti-corrosion protection agents; these must be removed using 
mineral turpentine. 

● Look out for installation-related resonances with the rotating frequency and double line 
frequency; these must be prevented. 

● Listen for unusual noises when turning the rotor manually. 

● Check the direction of rotation with the machine decoupled. 

● Avoid using rigid coupling measures. 

Measures 
The following measures are required in order to compensate any radial offset at the coupling 
and to horizontally adjust the electrical machine with respect to the driven load: 

● Vertical positioning. 
When vertically positioning the machine, place thin metal shins under the mounting feet in 
order to avoid tensioning and deforming the machine. The number of shims should be 
kept as low as possible i.e. only stack a few shims. 

● Horizontal positioning 
To position the machine horizontally, push it sideways on the foundation and ensure that 
the axial position is maintained (angularity error). 

● When positioning the motor, ensure that a uniform axial gap is maintained around the 
coupling. 

● Smooth running 
Stable, vibration-free design of the foundations in accordance with DIN 4024 and precise 
alignment of the coupling, as well as a well-balanced output element (coupling, belt 
pulleys, fans, etc.), are prerequisites for smooth running with low vibration levels. 

● Complete balancing of the machine with the output element may be necessary. 
For details and evaluation criteria, refer to ISO 10816. 

● Foot/flange mounting 
Use thread sizes specified in EN 50347 for mounting the machine to foundations or to 
machine flanges. Attach the machine at four foot or flange holes in a rectangular 
configuration with respect to one another. The customer is responsible for selecting the 
strength of the fixing elements. 
For the fixing elements up to and including frame size 160, property class 5.6 or higher is 
recommended, from frame size 180, property class 8.8 or higher. 
For IM B14 flanges, select the correct screw length. 

  Note 

Only use authorized retrofit partners to change over the mounting feet bolted to the 
machine frame, e.g. in order to change the position of the terminal box.  
In order to prevent the machine from being deformed, ensure that the mounting feet 
surfaces are located in one plane and parallel to the machine shaft by post working or by 
using shims.  
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5.2.1 Flatness of supporting surfaces 

Flatness of the supporting surfaces for conventional motors 
 

Frame size 
(FS) 

Flatness  
mm 

≤ 132 0.10 
160 0.15 

≥ 180 0.20 

5.2.2 Machine frame mounting feet (special design) 
 

Frame size 
(FS) 

Type of feet 

1LA / 1MA FS 90S/L Cast-on feet with double hole 
1LE16/5 frame size 132S/M, 160M/L Cast-on feet with double hole 

1MA6/1MJ6 FS 180M/L Screwed-on feet with double hole 
1LG/LE frame size 180 ... 280 S/L Cast or bolted-on feet with double hole 

1LG/LE frame size 315 S/M/L Screwed-on feet with double hole 
1LG/LE frame size 315 S Screwed-on feet with double hole 

1LG/LE frame size 315 M/L Screwed-on feet with double hole 
1MA6 frame size 180 / 225 
1MA6 frame size 280 ... 315 

Cast or bolted-on feet with double hole 

1MJ7 frame size 180 / 225 
1MJ7 frame size 280 ... 315 

Screwed-on feet with double hole 

 

 

NOTICE  
Maintain the standardized foot dimensions with type of construction IM B3 according to EN 
50347!  
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Electrical connection 6
6.1 Connection of the machine 

6.1.1 General 
 

WARNING 

 
Note the following safety information before connecting-up the machine: 
• Only qualified and trained personnel should carry out work on the machine while it is 

stationary. 
• Disconnect the machine from the power supply and take measures to prevent it being 

reconnected. This also applies to auxiliary circuits, e.g. anti-condensation heating. 
• Check that the machine really is in a no-voltage condition. 
• Establish a safe protective conductor connection before starting any work. 
• If the incoming power supply system displays any deviations from the rated values in 

terms of voltage, frequency, curve form or symmetry, such deviations will increase the 
temperature and influence electromagnetic compatibility. 

 

WARNING 

 
Line supply with non-grounded neutral point 

Operating the machine on a line supply system with a non-grounded neutral point is only 
permitted over short time intervals that occur rarely, e.g. the time leading to a fault being 
eliminated (ground fault of a cable, EN 60034-1).  

 

Observe the information in IEC / EN 60034-1 (VDE 0530-1) regarding operation at the limits 
of the A zones (±5 % voltage difference or ±2 % frequency difference) and the B zones, 
especially in respect of temperature increase and deviation of the operating data from the 
rated data on the rating plate. Never exceed the specified limits! 

Connect up so that a permanently safe electrical connection is guaranteed (no protruding 
wire ends); use the assigned cable-end fittings (e.g. cable lugs, end sleeves).  
Connect up the line supply voltage and arranged the disconnecting link in accordance with 
the circuit diagram provided in the terminal box. 

Select the connecting cables in accordance with DIN VDE 0100 and in accordance with the 
rated current and the installation-specific conditions (e.g. ambient temperature, routing 
method etc. according to DIN VDE 0298 and/or IEC/EN 60204-1). 

The technical specifications stipulate the following that have to be taken into account with 
respect to the motor connection: 
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● Direction of rotation. 

● The number and arrangement of the terminal boxes. 

● The circuit and connection of the machine winding. 

The following features make this type of electrical connection different from that for standard 
machines: 

● Maintain the area A in IEC/EN 60034-1 (VDE 0530-1) (±5 % voltage or ±2 % frequency 
deviation, waveform, line supply symmetry) so that the temperature rise remains within 
the permissible limits. 

● Larger deviations from the rated data may result in electrical machines heating up to 
impermissible levels. This information must be specified on the rating plate. Under no 
circumstances exceed the limits! 

● Protect every machine with type of protection increased safety "e" in accordance with EN 
60079-14 against an inadmissible temperature rise using a current-dependent, delayed 
circuit breaker with phase failure protection and asymmetry detection corresponding to 
EN 60947 or using an equivalent device in all phases. 

● For machines with type of protection increased safety "e", select the overcurrent device 
with current-dependent delayed trip so that the tripping time, which should be taken from 
the characteristic of the switch for the ratio IA / IN of the machine to be protected, is no 
longer than the safe-locked rotor time tE. Take the ratio IA / IN as well as the safe-locked 
rotor time tE from the rating plate. Set the protective device to the rated current. Use a 
certified tripping unit in accordance with RL 94/9/EC. 

● For machines with increased safety "e" type of protection, in the event of a locked rotor 
the protective device must disconnect within the tE time specified for the relevant 
temperature class. Protect electrical machines for heavy duty starting (acceleration time > 
1.7 x tE time) according to the specifications of the EC-type examination certificate using 
a starting monitoring function.  
Direct monitoring of the winding temperature is permissible as a means of thermal 
machine protection, provided that this is certified and specified on the rating plate. 

● With pole-changing machines, separate, interlocked protective devices are required for 
each speed step. Devices with an EC-type examination certificate are recommended. 
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6.1.2 Terminal designations 
The following definitions apply in principle to the terminal designations of three-phase 
machines in accordance with DIN VDE 0530 Part 8 or IEC 60034-8: 

Table 6- 1 Terminal designations (with the 1U1-1 as an example) 

1 U 1 - 1 Designation 
x     Index showing the pole assignment for pole-changing machines (where 

applicable, a lower number indicates a lower speed) or, in special cases, for a 
subdivided winding. 

 x    Phase designation (U, V, W) 
  x   Index showing the start (1) / end (2) or tapping point of the winding (if there is 

more than one connection per winding) 
    x Additional index for cases in which it is obligatory to connect parallel power 

feed cables to several terminals with otherwise identical designations 

 

 

6.1.3 Direction of rotation 
The standard motors are suitable for clockwise and counter-clockwise rotation. 

Connection of the power cables in the phase sequence L1, L2, L3 to U, V, W results in 
clockwise rotation (looking at the DE shaft end on the drive side). If two of the connections 
are interchanged then the resulting direction of rotation is counter-clockwise (e.g. L1, L2, L3 
at V, U, W).  
In the case of machines intended for only one direction of rotation, the defined direction of 
rotation e.g. for machines with an axial fan, is marked by a direction arrow on the machine.  

6.1.4 Connection with/without cable lugs 
In the case of terminals with terminal clamps, distribute the conductors in such a way that the 
clamping heights on both sides of the fillet are about the same. This method of connection 
requires that you must bend a single conductor in a U shape or use a cable lug. The same 
applies to the inner and outer terminals of the ground conductor 

When connecting up using cable lugs, select their size corresponding to the required cable 
cross-section and the stud size. A inclined arrangement is only permitted provided the 
required air clearances and creepage distances are carefully maintained.  
Remove the insulation from the conductor ends so that the remaining insulation is almost 
long enough to reach the cable lug. 

 

 Note 

The direct contact between the cable lug surfaces and the contact nuts or contact screws 
ensure that the connection can conduct current.  
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6.1.5 Connection with cable lug for explosion-protected machines 
 

CAUTION  
Connection using cable lugs 

You must bend single-core line conductors into a U shape in order to prevent the contact 
force being transferred at just one side.  
In order to prevent the cable lug from rotating, for a line connection using a cable lug, angle 
single- or multi-core cables through approx. 40° downwards! 

 

 

6.1.6 Connecting protruding cables 
In the case of connection cables brought out of the machine, no terminal board is installed 
on the terminal base of the machine housing. The connection cables are directly connected 
to stator winding terminals at the factory. 

The connection cables are color coded or labeled and are provided with end sleeves by the 
customer. The customer directly connects individual cables in the control cabinet for their 
system in accordance with the labeling.  
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6.1.7 Cable glands 
Cable glands with (sheet metal) nuts (EN 50262) 

 

 

 
① 

② 

 
Nut 

O ring 

Cable glands with reductions and (sheet metal) nuts (EN 50262)  

 

 
① 
② 

 
Nut 

O ring 

6.1.7.1 Mounting position of sheet metal nuts in screw-type connections 
 

 

② 

③ 

O ring 
Mounting position of metal-sheet 

nuts 

Cable glands with connecting thread in the terminal box (EN 50262) 
 

 

② O ring 
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6.1.8 Terminal box 

6.1.8.1 General 

DANGER  
Dangerous voltage 

Electric machines contain hazardous voltages.  
If the machine is not de-energized and brought into a no-voltage condition, death or serious 
injury will occur. 
When work is carried out on the machine with the terminal box open, it must not be 
electrically connected! 

CAUTION  
Damage to property 

Note the following information to avoid damage to the terminal box. 
• Make sure that the components inside the terminal box e.g. terminal board and cable 

connections) are not damaged! 
• It must be ensured that there are no foreign bodies, dirt or moisture in the terminal box. 

Cable entries into the terminal box according to DIN 42925. 
• Close any additional open cable entries with O-rings or suitable flat gaskets, the terminal 

box itself must be sealed so that it is dust and water tight using the original seal. 
• Please observe the tightening torques for cable glands and other screws. 
• When performing a test run, secure the feather keys without output elements. 

NOTICE  
The terminal box must be sealed so that dust and water cannot enter.  

Frame sizes 80 to 90 

 

WARNING 

 
Dangerous voltage 

Loosening the safety torx screw can result in death, serious injury or material damage! 

Do not loosen the safety torx screw with respect to the center terminal, as this ensures a 
conductive connection between the grounding conductor and frame! 

CAUTION  
Serious damage to the machine 

Failure to observe these measures will result in serious damage to the machine! 
• Do not rotate the terminal box unless the connection cables have not yet been laid. 
• If you release the safety torx screw to both sides of the outer connecting terminals, this 

can destroy the machine! 
• Remove the three large snap hooks on the terminal board before rotating the the 

terminal box. Keep the snap hooks pressed while rotating the terminal box and use a 
screwdriver to re-engage when finished. 
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6.1.8.2 Versions 

Standard design 
It is possible to turn the top side of a machine terminal box 4 x 90 degrees (if screwed on). 

The terminal box can be turned 4x90 degrees on the terminal base of the machine's housing 
in the case of a terminal board with 6 terminal studs (standard design). 

 

Frame sizes 80 to 90 

For machines with frame sizes 80 to 90, it is possible to rotate the terminal box continuously 
through 360 degrees. 

Installation instructions 
1. Press the three large snap hooks ③ over the flange ① of the terminal box towards the 

inside. 

2. Hold the snap hooks ③ pressed inwards, detach the terminal box, raise it slightly and 
rotate it to the required POSITION. Observe the arrow for the position of the terminal box 
②. 

3. Press the terminal box lightly towards the machine housing. Use a screwdriver to allow 
the large snap hooks ③ to engage over the flange ① of the terminal box. 

 
① Flange 
② Terminal box positioner 
③ Snap hooks 
④ Safety Torx screws 
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Electrical connection  
6.1 Connection of the machine 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
48 Operating Instructions, 06/2011, 5 610 00000 02 000 

Terminal box 1LE 80...90 optional terminal board 
Frame sizes 80 to 90 

 

 
CAUTION  
Arcing at the optional terminal board can destroy the machine 

Failure to observe this information can result in destruction of the machine as a result of 
arcing.  

To change the operating mode, always press the jumper fully into the base of the slot and 
use the red locking lever to ensure that it is engaged.  

Connection methods for two-pole and four-pole machines 
Frame sizes 80 to 90 

Machines of sizes 80 to 90 can be delivered with standard terminal board or with optional 
terminal board. 

All electrical connections and locking elements on the terminal board are operable using flat-
head/cross-tip screwdrivers. 

Optional terminal board (star or delta circuit) 
You can use the jumpers to set the operating mode for machines that have an optional 
terminal board. 

Installation instructions 
1. Open the red locking lever ① and remove the jumper ② from the slot. 

2. Release the snap hook on the compartment and remove the jumper ③. 

3. Press the jumper ③ fully into the base of the slot and engage the locking lever at its end 
position. 

4. Press the jumper ② into the compartment and allow the snap hooks to re-engage at the 
compartment. 
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 Electrical connection 
 6.1 Connection of the machine 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 49 

Explosion-protected machines (with the exception of machines for Zone 22) are equipped 
with terminal boxes with type of protection increased safety "e". 

For 1MJ machines, terminal boxes with type of protection flameproof enclosure "d" with 
explosion group IIC are available as an option.  

Please note in this regard design, connection options and spare parts.  
Note the explosion protection information designated with  in the operating instructions!  
Have authorized Siemens workshops perform any repairs.  

6.1.8.3 Protruding connection cables 
 

WARNING  
Short-circuit hazard 

During disassembly and particularly when installing the cover plate, make sure that the 
connection cables are not clamped between enclosure parts and the cover plate.  

 

CAUTION  
It must be ensured that there are no foreign bodies, dirt, or moisture in the terminal base of 
the machine enclosure. 
• Use O-rings or suitable flat gaskets to seal entries in cover plates (DIN 42925) and other 

open entries. 
• Seal the terminal base of the machine enclosure using the original seal of the cover 

plate to prevent dust and water from entering. 
• Please observe the tightening torques for cable glands and other screws. 
• When performing a test run, secure the feather keys without output elements. 
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Electrical connection  
6.1 Connection of the machine 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
50 Operating Instructions, 06/2011, 5 610 00000 02 000 

6.1.8.4 Connecting the temperature sensor/anti-condensation heater 
The temperature sensor / anti-condensation heater is connected in the terminal box. 

 
Figure 6-1 Connection to terminal strip 

 
Figure 6-2 Connection to terminal board 
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 Electrical connection 
 6.1 Connection of the machine 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 51 

The temperature sensor / anti-condensation heater is connected in the terminal box. 

Table 6- 2 Connection to terminal strip 

 

 

 Aluminum  Cast iron 

Connection at the temperature sensor using a spring-loaded connection system 
Frame sizes 80 to 90 

 
① Flat-head screwdriver 
② Sensor cable 
③ Tension spring 
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Electrical connection  
6.1 Connection of the machine 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
52 Operating Instructions, 06/2011, 5 610 00000 02 000 

6.1.8.5 Cable entry 

Knockout openings 
 

NOTICE  
Knockout openings 
• Knockout openings in the terminal box must be knocked out using appropriate methods.
• Take care not to damage the terminal box or its interior components (the terminal board, 

cable connections, and so on). 
 

 

 

Assembly and laying of cables 
Screw the screw-type connection into the housing or fasten with a nut. 

 

 Note 

The screw-type connections must have been matched to the connecting cables used 
(armoring, braid, shield). 

 

Frame sizes 80 to 90 
 

CAUTION  
Damage to terminal board 

Observe the following measures to prevent damage to the terminal board: 
• Remove the screw-type connections (EN 50262) only when the terminal box is closed. 
• Tighten the screw-type connections to rated torque value only when the terminal box is 

closed. 
• Tighten the screw-type connections only finger tight when the terminal box is open. 
• Make sure that the three large snap hooks are engaged when tightening the screw-type 

connections! 
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 Electrical connection 
 6.1 Connection of the machine 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 53 

Cable entries for explosion-proof machines 
The cable glands must have an EC-type examination certificate and be certified for the 
respective hazardous zone. 

● Any openings that are not being used must be sealed using the corresponding certified 
plugs. 

● Please observe the manufacturer's specifications when fitting cable entries. 

● Before installing the cable, remove the dust protection element or plug from the cable 
gland. 

6.1.8.6 Thread sizes in terminal box 
Table 6- 3 Thread sizes in the cast iron terminal box 

Frame size 
(BG) 

Type Type of protection/Zone Standard thread Additional threads with 
mounting parts 

 Size Number Size Number 
Increased safety "e" 

71 ... 90 1MJ6 
Zone 21 

M 25x1.5
M 16x1.5 

2 
1   

Flameproof enclosure "d" 
71 ... 90 1MJ6 

Zone 21 
M 25x1.5 1 M 20x1.5 1 

Increased safety "e" 
Non sparking "n" 100 ... 132 1LA6 

1MA6 
Zone 22 

M 32x1.5 2 M 16x1.5 1 

Increased safety "e" 
100 ... 132 1MJ6 

Zone 21 
M 32x1.5
M 16x1.5 

2 
1   

Flameproof enclosure "d" 
100 ... 132 1MJ6 

Zone 21 
M 32x1.5  

1 M 20x1.5 1 

160 1LA6 
1MA6 Increased safety "e" M 40x1.5 2 M 16x1.5 1 

Increased safety "e" 
160M/L 1MJ6 

Zone 21 
M 40x1.5 2 M 16x1.5 2 

Flameproof enclosure "d" 
160 1MJ6 

Zone 21 
M 40x1.5 1 M 20x1.5 1 

Increased safety "e" 
180 1MA6 

1MJ6 Zone 21 
M 40x1.5 2 M 16x1.5 2 

Flameproof enclosure "d" 
180 1MJ6 

Zone 21 
M 40x1.5 1 M 20x1.5 1 

Non sparking "n" 
Zone 21 180 1LG4 

1LG6 
Zone 22 

M 40x1.5 2 M 20x1.5 2 

Increased safety "e" 
200 1MA6 

1MJ6 Zone 21 
M 50x1.5 2 M 16x1.5 2 

Flameproof enclosure "d" 
200 1MJ6 

Zone 21 
M 50x1.5 1 M 20x1.5 1 
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Electrical connection  
6.1 Connection of the machine 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
54 Operating Instructions, 06/2011, 5 610 00000 02 000 

Frame size
(BG) 

Type Type of protection/Zone Standard thread Additional threads with 
mounting parts 

Non sparking "n" 
Zone 21 200 1LG4 

1LG6 
Zone 22 

M 50x1.5 2 M 20x1.5 2 

Increased safety "e" 
Non sparking "n" 

Zone 21 
225 

1LG4 
1LG6 
1MA6 
1MJ7 Zone 22 

M 50x1.5 2 M 20x1.5 2 

Increased safety "e" 
Non sparking "n" 

Zone 21 
250 ... 315 

1LG4 
1LG6 
1MA6 
1MJ7 Zone 22 

M63 x 1.5 2 M 20x1.5 2 
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 Electrical connection 
 6.1 Connection of the machine 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 55 

Table 6- 4 Thread sizes in the aluminum terminal box 

Frame size 
(BG) 

Type Type of protection/Zone Standard thread Additional threads 
with mounting 

parts 
 Size Number Size Number

Increased safety "e" 
Non sparking "n" 

Zone 21 
63 ... 90 

1LA7 
1LA9 
1MA7 

Zone 22 

M 16 x 1.5 
M 25 x 1.5 

1 
1   

Increased safety "e" 
71 ... 90 1MJ6 

Zone 21 
M 25x1.5 2 M 16x1.5 1 

Increased safety "e" 
Non sparking "n" 

Zone 21 
100 ... 132 

1LA7 
1LA9 
1MA7 

Zone 22 

M 32x1.5 4   

Increased safety "e" 
100 ... 132 1MJ6 

Zone 21 
M 32x1.5 2 M 16x1.5 1 

Increased safety "e" 
Zone 21 160 

1LA7 
1LA9 
1MA7 Zone 22 

M 40x1.5 4   

Increased safety "e" 
160M 1MJ6 

Zone 21 
M 40x1.5 2 M 16x1.5 1 

Zone 21 
180 1LA5 

Zone 22 
M 40x1.5 2 M 16x1.5 1 

Non sparking "n" 
Zone 21 180 1LG4 

1LG6 
Zone 22 

M 40x1.5 2 M 20x1.5 2 

Increased safety "e" 
180 1MA6 

1MJ6 Zone 21 
M 40x1.5 2 M 16x1.5 2 

Zone 21 
200 ... 225 1LA5 

Zone 22 
M 50x1.5 2 M 16x1.5 1 

Increased safety "e" 
200 1MA6 

1MJ6 Zone 21 
M 50x1.5 2 M 16x1.5 2 

Non sparking "n" 
Zone 21 200 1LG4 

1LG6 
Zone 22 

M 50x1.5 2 M 20x1.5 2 

Increased safety "e" 
Non sparking "n" 

Zone 21 
225 

1LG4 
1LG6 
1MA6 

Zone 22 

M 50x1.5 2 M 20x1.5 2 
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Electrical connection  
6.2 Tightening torques 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
56 Operating Instructions, 06/2011, 5 610 00000 02 000 

6.2 Tightening torques 

6.2.1 Electrical connections - Termincal board connections 

Table 6- 5 Tightening torques for electrical connections on the terminal board 

Thread ∅ M 3,5 M 4 M 5 M 6 M 8 M 10 M 12 M 16 

min 0,8 0,8 1,8 2,7 5,5 9 14 27 

 

Nm 
Max. 1,2 1,2 2,5 4 8 13 20 40 

6.2.2 Cable glands 
 

NOTICE  
Take care not to damage the cable jacket. 
Tightening torques must be adapted to suit the type of cable jacket material in use. 

 

You should refer to the table in order to find the correct tightening torque for any metal and 
plastic cable glands that are to be mounted directly on the machine, as well as for any other 
screw-type connections (such as adapters). 

Table 6- 6 Tightening torques for cable glands 

Clamping range in mm  Metal 
± 10% 

Nm 

Plastic 
± 10% 

Nm 
Standard 

-30 °C ... 100 °C 
Ex 

-30 °C ... 90 °C 

 
 

Ex 
-60 °C ... 105 °C 

O ring 
Cord ∅  

mm 

M 12 x 1,5 8 1,5 3,0 ... 7,0 - 
M 16 x 1,5 10 2 4,5 ... 10,0 6,0 ... 10,0 
M 20 x 1,5 7,0 ... 13,0 6,0 ... 12,0 
M 25 x 1,5 

12 4 
9,0 ... 17,0 10,0 ... 16,0 

M 32 x 1,5 11,0 ... 21,0 13,0 ... 20,0 
M 40 x 1,5 

18 
19,0 ... 28,0 20,0 ... 26,0 

M 50 x 1,5 26,0 ... 35,0 25,0 ... 31,0 
M 63 x 1,5 

20 

 
6 

34,0 ... 45,0 - 

 
 
 
 

2 

The cable glands must have an EC-type examination certificate and be certified for the 
respective hazardous zone. 
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 Electrical connection 
 6.2 Tightening torques 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 57 

● Any openings that are not being used must be sealed using using the appropriate 
certified plugs. 

● Please observe the manufacturer's specifications when fitting cable glands. 

6.2.3 Terminal boxes, end shields, grounding conductors, sheet metal fan covers 
 

 Note 

The specified tightening torques are applicable unless other values are indicated. 
 

 

Table 6- 7 Tightening torques for screws on the terminal box, end shields, screw-type grounding conductor connections 

Thread ∅ M 4 M 5 M 6 M 8 M 10 M 12 M 16 M20 

min 2 3.5 6 16 28 46 110 225 

 

Nm 
max 3 5 9 24 42 70 165 340 

Table 6- 8 Tightening torques for self-tapping screws on the terminal box, end shields, screw-type grounding 
conductor connections, sheet metal fan covers 
 

Thread ∅ M 4 M 5 M 6 

min 4 7,5 12,5 

 

Nm 
Max. 5 9,5 15,5 
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Electrical connection  
6.3 Conductor connection 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
58 Operating Instructions, 06/2011, 5 610 00000 02 000 

6.3 Conductor connection 

6.3.1 General information on conductor connection 
Cross-sections that can be connected depending on the size of the terminal (possibly 
reduced due to size of cable entries) 

Frame sizes 80 to 90 

 

WARNING  
Short-circuit hazard 

Electric machines contain hazardous voltages. 

If the appropriate precautions are not taken, death or serious physical injury can occur. 
• Do not lay connection cables over the central dome of the terminal board. 
• Observe the opening direction and the mounting position of the cover washers on the 

terminal board. 

Table 6- 9 Max. conductor connection for standard machines and Zone 22 

Frame size 
(BG) 

Max. connectable conductor cross-section 
mm2 

56 ... 90 1,5  
2.5 with cable lug 

100 ... 112 4,0 
132 6,0 

160 ... 180 16,0 
200 25,0 
225 35.0 with cable lug 

250 ... 280 120,0 
315 240,0 

 

Table 6- 10 Max. conductor connection for explosion-proof machines (with the exception of Zone 22 
and 1MJ) and VIK standard version 

Frame size 
(BG) 

Max. connectable conductor cross-section 
mm2 

56 ... 112 4,0 
132 6,0 
160 16,0 
180 10,0 

180 (1LG4, 1LG6) 16,0 
200 ... 225 50,0 
250 ... 280 120,0 

315 240,0 
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 Electrical connection 
 6.3 Conductor connection 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 59 

 

Table 6- 11 Max. conductor connection for standard 1MJ machines 

Frame size 
(BG) 

Max. connectable conductor cross-section 
mm2 

71 ... 80 4,0 
90 ... 160 M 6,0 

160 L 16,0 
180 25,0 

200 ... 225 50,0 
250 ... 280 120,0 

315 240,0 

6.3.2 Type of conductor connection 

Table 6- 12 Type of connection 
If a connection is made with a DIN cable lug, then this must be angled downwards. DIN 46 234 

 

… 25 mm 2  

Connection of an individual conductor with terminal clamp. 

  

… 10 mm 2  

Connection of two conductors of approximately the same thickness with terminal clamp. 

 

… 25 mm 2  

① Link rail 
② Power supply cord 
③ Motor connection cable 
④ Cover washer 
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Electrical connection  
6.3 Conductor connection 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
60 Operating Instructions, 06/2011, 5 610 00000 02 000 

If a connection is made with a DIN cable lug, the latter must be angled downwards.  

… 10 mm 2 1MA618. 

 

… 35 mm 2 1MA620. 

Connection of an individual conductor with terminal clamp 

 

… 25 mm 2 1MA618. ... 20.

Connection of two conductors of the same thickness with terminal clamp 

 

… 25 mm 2 1MA618. ... 20.

Connecting terminal for cross-sections ≥ 16 mm2 
2,5 … 25 mm 2 1MA618. ... 22.
10 … 95 mm 2 1MA625. ... 28.

25 … 135 mm 2 1MA631.  
50 … 300 mm 2 1MA631. + L00

… 16 mm 2 1MA618. ... 22.
… 35 mm 2 1MA625. ... 28.
… 70 mm 2 1MA631.   
… 120 mm 2 1MA631. + L00

16 … 50 mm 2 1MA618. ... 22.
50 … 120 mm 2 1MA625. ... 28.
95 … 240 mm 2 1MA631. 

 

 
120 … 400 mm 2 1MA631. + L00
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 Electrical connection 
 6.3 Conductor connection 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 61 

Connecting terminal 

 

 2,5 ... 25 mm 2 1MJ618. 

Connecting terminal 1MJ62.. / 1MJ722. ... 31. 

2,5 ... 25 mm 2 1MJ62. / 
1MJ722. 

10 ... 95 mm 2 1MJ725. ... 28.  
25 ... 135 mm 2 1MJ731. 

16 mm 2 1MJ62. / 
1MJ722. 

35 mm 2 1MJ725. ... 28.   
70 mm 2 1MJ731. 

16 ... 50 mm 2 1MJ62. / 
1MJ722. 

50 ... 120 mm 2 1MJ725. ... 28.  
95 ... 240 mm 2 1MJ731. 

Recommended connection variants 
Frame sizes 80 to 90 

 
① Cable lugs DIN 46237 with insulating sleeve (round and open) 
② Rigid cable (insulation removed at ends ≤ 8 mm) 
③ End sleeves DIN 46228 ≤ 8 mm 
If air gaps ≥ 5.5 mm (up to 690 V) are observed between non-insulated components, you can also use 
alternative connection elements without insulating sleeve, for example cable lugs acc. to DIN 46234 . 
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Electrical connection  
6.4 Connecting the ground conductor 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
62 Operating Instructions, 06/2011, 5 610 00000 02 000 

6.4 Connecting the ground conductor 

6.4.1 General information on connecting the grounding conductor 
 

 Note 

The machine's grounding conductor cross-section must comply with DIN EN 60034-1 . 

Please also observe installation regulations such as those specified in IEC 60204-1..  
 

Frame sizes 80 to 90 

Basically, there are two ways of connecting a grounding conductor to the machine. 

● Internal grounding with connection in terminal box at the location intended for this 
purpose and marked accordingly. 

● External grounding with connection at the stator housing at one of the two locations 
intended for this purpose and marked accordingly. 

6.4.2 Grounding connection type 

Table 6- 13 Type of connection 

Connection of an individual conductor under the external grounding bracket. 

 

… 10 mm 2  

Where a connection is made using a DIN cable lug under the external grounding bracket. DIN 46 234 

 

… 25 mm 2  

External grounding 

 
... 25 mm 2 1MJ6071 ... 132 

 

... 35 mm 2 1MJ6160 L 
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 Electrical connection 
 6.4 Connecting the ground conductor 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 63 

 

... 35 mm 2 1MJ618. 

 

... 50 mm 2 1MJ620. 

6.4.3 Minimum surface area of grounding conductor 

Table 6- 14 Minimum cross-sectional area of grounding conductor 

Minimum cross-sectional area of phase 
conductor for installation 

S 
mm2 

Minimum surface area of associated grounding 
connection 

 
mm2 

S ≤ 16 S 
16 < S ≤ 35 16 

S > 35 0.5 S 

Internal ground terminal 
Please note when connecting, that 
● the connecting surface is bare and is protected against corrosion using a suitable 

substance, e.g. acid-free Vaseline 
● The cable lug must be inserted between the terminal clamps. 
● The spring washer must be under the head of the screw. 

External ground terminal 
Please note when connecting, that 
● the connecting surface is bare and is protected against corrosion using a suitable 

substance, e.g. acid-free Vaseline 
● The cable lug must be inserted between the contact bracket and the grounding bracket; it 

is not permissible to remove the contact bracket pressed into the enclosure. 
● The spring washer must be under the head of the screw. 
● The tightening torque of the terminal screw must be as specified in the table. 
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Electrical connection  
6.5 Final measures 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
64 Operating Instructions, 06/2011, 5 610 00000 02 000 

6.4.4 Size of grounding conductor screw 

Table 6- 15 Size of grounding conductor screw (except for 1MJ machines) 

Frame size 
(BG) 

Thread size for the grounding conductor 

63 ... 90 M3.5 / M4 
100 ... 112 M5 
132 ... 180 M6 
200 ... 225 M8 

200 1LG4/6, 1LE1 2x M6 
200 ... 315 1LG, 1LE, 1MA 2x M8 

 

Table 6- 16 Size of grounding conductor screw for 1MJ machines 

Frame size 
(BG) 

Thread size for the grounding conductor 

71 ... 180 2x M6 
200 ... 315 2x M8 

6.5 Final measures 
Before closing the terminal box/terminal base of the machine enclosure, check the following: 

● Establish the electrical connections in the terminal box in accordance with the details in 
the sections above and tighten with the correct torque. 

● The clearances between non-insulated parts have been maintained:  
≥ 5.5 mm to 690 V, ≥ 8 mm to 1000 V. 

● Avoid protruding wire ends! 

● In order not to damage the cable insulation, freely arrange the connecting cables. 

● Connect the machine corresponding to the specified direction of rotation. 

● Keep the inside of the terminal box clean and free from trimmed-off ends of wire. 

● Ensure that all seals and sealing surfaces are undamaged and clean. 

● Correctly and professionally close unused openings in the terminal boxes. 

● The pressure relief device is undamaged (depending on the type of terminal box, this 
involves either cast-in slots or an overpressure diaphragm). Only repair damage after 
prior consultation with the person responsible for the safety of the equipment and use 
only original parts. 
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 Electrical connection 
 6.6 Connection of optional add-on units 
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Before closing the terminal box, check that 

● the air clearances for explosion-protected machines (with the exception of machines for 
Zone 22) between non-insulated parts are maintained: ≥ 10 mm to 690 V. 

● the minimum creepage distance for explosion-protected machines (with the exception of 
machines for Zone 22) between non-insulated parts is maintained: ≥ 12 mm to 690 V. 

6.6 Connection of optional add-on units 

6.6.1 External fan, incremental encoder, brake 
See the list of additional operating instructions: Further documents (Page 112) 

Select mounted components such as external fans, incremental encoders or brakes 
according to the requirements of the directive 94/9/EG .  

6.6.1.1 Mounting a brake 
 

 

Table 6- 17 Assigning standard brakes for 1LE1 machines 

Frame size 
(BG) 

Brake type Size assignment of the 
company INTORQ 

for PINTSCH BUBENZER 

Tightening torque of manual 
lifting lever 

Nm 
100 2LM8 040–5NA10 12 4,8 
112 2LM8 060–6NA10 14 12 
132 2LM8 100–7NA10 16 12 
160 2LM8 260–8NA10 20 23 
180 2LM8 315–0NA10 20 23 
200 2LM8 400–0NA10 25 23 
225 2LM8 400–0NA10 25 23 
250 KFB 63 63 40 
280 KFB 100 100 40 
315 KFB 160 160 40 

6.6.1.2 Mounted external fan 
Tightening torque applied to the fastening screws used for attaching external fans to the 
housing, see Terminal boxes, end shields, grounding conductors, sheet metal fan covers 
(Page 57) 
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6.7 Connection to the converter 
 

CAUTION  
The standard insulating system is suitable for converter voltages up to 460 V. For higher 
voltages, a special insulating system must be used or special measures must be taken, 
e.g. an output filter. 

 

CAUTION 

 
Machines must always be connected to frequency converters using shielded machine 
supply cables. The most effective method of shielding is to conductively connect the cable 
to the metal terminal box of the machine (with a metal screw connections) over a large 
surface area. 

 

 Note 
EMC 

Please observe the section containing instructions on ensuring electromagnetic compatibility.
 

See the list of additional operating instructions: Further documents (Page 112) 
 

WARNING 

 
Operating explosion-protected machines on a converter 

Always with PTC thermistor monitoring. For this purpose, tripping units according to 
directive 94/9/EC are necessary. 

 

Machines with increased safety "e" type of protection 

Converter operation for these machines must be expressly certified. It is essential that you 
observe the separate manufacturer's information and instructions. Converter and protective 
devices must be marked as belonging together and the permitted operating data must be 
defined in the common EC-type examination certificate. 

Machines operated from a converter for Zone 21 and Zone 22  

These machines are generally equipped with 3 PTC thermistors in accordance withDIN 
44082 with a rated response temperature that depends on the max. possible surface 
temperature. Select the PTC thermistors in accordance with this standard. The maximum 
temperature at the cable entries is 120 °C. Use suitable cables for this temperature. Do not 
exceed the maximum frequency dependent on the number of poles, which is stamped on the 
rating plate.  

System, converter-cable-electrical machine  

For line supplies with operating voltages up to 690 V, the maximum value of the voltage 
peaks at the end of the cable must not exceed twice the value of DC link voltage of the 
converter (approx. 2 KV). Also observe the information provided in EN 60034-17 and EN 
60034-25. 
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 6.7 Connection to the converter 
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Machines with type of protection flameproof enclosure "d" or "de" 
Temperature sensors for tripping 

These machines are equipped with three temperature sensors in the winding and one 
temperature sensor in the gland plate in order that the temperature class is maintained. 
Connect the temperature sensors in series according to circuit diagram. 

Temperature sensors for alarm and trip 

These machines have three temperature sensors in the winding and one temperature sensor 
in the gland plate. Connect the temperature sensors in series according to circuit diagram. 

Mechanical limit speeds for converter operation 

Table 6- 18 Explosion-protected motors in Zone 1 with type of protection "de" (motor series 1MJ) 

Motor-  
frame size 

Motor type  2-pole 1) 
nmax 
rpm 

 
fmax 
Hz 

4-pole  
nmax 
rpm 

 
fmax 
Hz 

6-pole  
nmax 
rpm 

 
fmax 
Hz 

8-pole  
nmax 
rpm 

 
fmax 
Hz 

1MJ6 
71 M 1MJ6 07.   6000 100 3000 100 2000 100 1500 100 
80 M 1MJ6 08 .  6000 100 3000 100 2000 100 1500 100 
90 L 1MJ6 09 .  6000 100 3000 100 2000 100 1500 100 
100 L 1MJ6 10 .  5400 90 3000 100 2000 100 1500 100 
112 M 1MJ6 11 .  5400 90 3000 100 2000 100 1500 100 
132 S/M 1MJ6 13 .  4800 80 3000 100 2000 100 1500 100 
160 M/L 1MJ6 16 .  4500 75 3000 100 2000 100 1500 100 
180 M/L 1MJ6 18 .  5100 85 3000 100 2000 100 1500 100 
200 L 1MJ6 20 .  5100 85 3000 100 2000 100 1500 100 
1MJ7 
225 S/M 1MJ7 22 .  4500 75 3000 100 2000 100 1500 100 
250 M 1MJ7 25 .  3900 65 3700 100 2000 100 1500 100 
280 S 1MJ7 28 .  3600 60 3000 100 2000 100 1500 100 
315 S/M 1MJ7 31 .  3600 2) 60 2) 2600 87 2000 100 1500 100 
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Table 6- 19 Explosion-proof motors in Zones 2, 21 and 22 with type of protection "n" or protection against dust explosions 
(motor series 1LA, 1LG) 

Motor-  
frame size 

Motor type  2-pole 1) 
nmax 
rpm 

 
fmax 
Hz 

4-
pole 
nmax 
rpm 

 
fmax 
Hz 

6-pole  
nmax 
rpm 

 
fmax 
Hz 

8-pole  
nmax 
rpm 

 
fmax 
Hz 

1LA5, 1LA6, 1LA7, 1LA9 
56 M 1LA7/1LA9 05. 6000 100 3000 100 2000 100 1500 100 
63 M 1LA7/1LA9 06. 6000 100 3000 100 2000 100 1500 100 
71 M 1LA7/1LA9 07. 6000 100 3000 100 2000 100 1500 100 
80 M 1LA7/1LA9 08. 6000 100 3000 100 2000 100 1500 100 
90 L 1LA7/1LA9 09. 6000 100 3000 100 2000 100 1500 100 
100 L 1LA6/1LA7/1LA9 10. 5400 90 3000 100 2000 100 1500 100 
112 M 1LA6/1LA7/1LA9 11. 5400 90 3000 100 2000 100 1500 100 
132 S/M 1LA6/1LA7/1LA9 13. 4800 80 3000 100 2000 100 1500 100 
160 M/L 1LA6/1LA7/1LA9 16. 4500 75 3000 100 2000 100 1500 100 
180 M/L 1LA5/1LA9 18. 5100 3) 4) 85 3) 4) 3000 100 2000 100 1500 100 
200 L 1LA5/1LA9 20. 5100 3) 4) 85 3) 4) 3000 100 2000 100 1500 100 
225 S/M 1LA5 22. 5100 4) 85 4) 3000 100 2000 100 1500 100 
1LG4, 1LG6 
180 M/L 1LG4/1LG6 18. 4500 75 3000 100 2000 100 1500 100 
200 L 1LG4/1LG6 20. 4500 75 3000 100 2000 100 1500 100 
225 S/M 1LG4/1LG6 22. 4500 75 3000 100 2000 100 1500 100 
250 M 1LG4/1LG6 25. 3900 65 3000 100 2000 100 1500 100 
280 S/M 1LG4/1LG6 28. 3600 60 3000 100 2000 100 1500 100 
315 S/M/L 1LG4/1LG6 31. 3600 1) 60 1) 2600 87 2000 87 1500 100 

1)  For continuous operation in the range fmax(nmax), an inquiry is required. 
2)  For vertical mounting nmax= 3000 rpm, fmax= 50 Hz. 
3)  For 1LA9 motors, frame sizes 180 M/L and 200 L, nmax= 4500 min-1and fmax= 75 Hz. 
4)  For explosion-protected motors with option D19 
 

 
Frame size Nmax 

rpm 
fmax 
Hz 

180 M/L 3300  55 
200 L 3100 51 

225 S/M 3000 50 
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Commissioning 7
7.1 Insulation resistance 

7.1.1 Checking the insulation resistance 
 

WARNING 

 
Working on electrical power installations 

Only appropriately trained personnel may carry out this work. 

Before starting commissioning, install all covers that are designed to prevent active or 
rotating parts from being touched, or which are necessary to ensure correct air guidance 
and thus effective cooling. 

 

WARNING 

 
Hazardous voltage at the terminals 

Dangerous voltages are sometimes present on the terminals during and immediately after 
measurement of the winding insulation resistance. Contact with these can result in death, 
serious injury or material damage. 

If any power cables are connected, check to make sure line supply voltage cannot be 
connected. Once you have measured the insulation resistance, discharge the winding by 
connecting to the ground potential. 

 

Checking the insulation resistance 
 

CAUTION  
The insulation resistance needs to be checked prior to start-up and again after any 
extended periods of storage or periods during which the equipment is not in operation. 
Before you begin measuring the insulation resistance, please read the operating manual for 
the insulation resistance meter you are going to use. Disconnect any main-circuit cables 
that are connected to the terminals before measuring the insulation resistance. 
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NOTICE  
If the critical insulation resistance is less than or equal to this value, the windings must be 
dried or, if the fan is removed, cleaned thoroughly and dried. 

Please note that the insulation resistance of dried, clean windings is lower than that of 
warm windings. The insulation resistance can only be properly assessed after conversion to 
the reference temperature of 25 °C. 

 

NOTICE  
If the measured value is close to the critical value, you must check the insulation resistance 
at suitably frequent intervals. 

 

Measuring the insulation resistance  
1. Before you begin measuring the insulation resistance, please read the operating manual 

for the insulation resistance meter you are going to use. 

2. Disconnect any main circuit cables from the terminals before measuring the insulation 
resistance. 

3. Where possible, measure the insulation resistance of the winding with respect to the 
motor enclosure when the winding temperature is between 20 ... 30 °C. Different 
insulation resistance values apply for other temperatures. 

4. When measuring, wait until the final resistance value is reached. This is reached after 
approximately one minute. Then read off the insulation resistance. 

Limit values of the stator winding insulation resistance 
The following table indicates the measuring circuit voltage and the limit values for the 
minimum insulation resistance and the critical insulation resistance of the stator winding. 

Table 7- 1 Insulation resistance of the stator unwinding at 25 °C 

 Rated voltage Urated< 2 kV 
Measuring circuit voltage 500 V  
Minimum insulation resistance for new, cleaned or 
repaired windings 

10 MΩ  

Critical specific insulation resistance after a long operating 
time 

0,5 MΩ / kV 
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 7.2 Measures before start-up 
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Note the following: 

● If the measurements are performed at winding temperatures ≠ 25 °C, convert the 
measured value to the reference temperature of 25 °C in order to be able to compare the 
values with the table above. 

– The insulation resistance halves every time the temperature rises by 10 K. 

– The resistance doubles every time the temperature falls by 10 K. 

● Dry, new windings have a typical insulation resistance of more than 100 ... 2000 MΩ 
depending on the winding size, design and rated voltage. An insulation resistance value 
close to the minimum value could be due to moisture and/or dirt accumulation. 

● During operation, the insulation resistance of the windings can fall to the critical insulation 
resistance due to ambient and operational influences. The critical insulation resistance 
value for a winding temperature of 25 °C can be calculated by multiplying the rated 
voltage (kV) by the specific critical resistance value (0,5 MΩ / kV). 

Example:  

Critical resistance for rated voltage UN = 690 V: 

690 V x 0,5 MΩ / kV = 0,345 MΩ 

NOTICE  
 

Critical insulation resistance reached or fallen below  

If the critical insulation resistance is reached or fallen below, this can result in damage to 
the insulation or voltage flashovers.  
• Contact your Siemens Service Center. 
• If the measured value is close to the critical value, you must check the insulation 

resistance at suitably frequent intervals. 

See also 
SIEMENS Service Center (Page 111) 

7.2 Measures before start-up 

Measures before commissioning 
Once the system has been correctly installed, you should check the following prior to 
commissioning: 

● The machine has been assembled and aligned correctly. 

● The machine has been connected so that it rotates in the direction specified. 

● The operating conditions match the data specified on the rating plate. 
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● The bearings have been lubricated as appropriate for the version used. Rolling-contact 
bearing machines which have been in storage for more than 24 months have been 
relubricated. 

● Any supplementary machine monitoring equipment has been connected correctly and is 
functioning as it should. 

● For versions with bearing thermometers, the bearing temperatures must be checked 
during the machine's first period of operation. The warning and shutdown values are set 
on the monitoring device. 

● Appropriately configured control and speed monitoring functions ensure that the machine 
cannot exceed the permissible speeds specified on the rating plate. 

● The output elements have the correct settings for their type (e.g. alignment and balancing 
of couplings, belt forces in the case of a belt drive, tooth forces and tooth face clearance 
in the case of toothed-wheel power output, radial and axial clearance in the case of 
coupled shafts). 

● The minimum insulation resistance and minimum clearance values have been adhered 
to. 

● The grounding and equipotential bonding connections have been established correctly. 

● All fixing screws, connection elements, and electrical connections have been tightened to 
the specified torques. 

● Lifting eyes that were screwed in have been removed following installation or secured to 
prevent them becoming loose. 

● The rotor can turn without coming into contact with the stator. 

● All touch protection measures for both moving and live parts have been implemented. 

● In cases where the shaft extension is not being used and is, therefore, exposed, it has 
been covered and the feather key has been secured to prevent it from being thrown out. 

● If being used, the external fan is ready for operation and connected so that it rotates in 
the direction specified. 

● The flow of cooling air is not obstructed. 

● If a brake is being used, it is functioning correctly. 

● The specified mechanical limit speed n max is adhered to. 

If the design of the machine requires the converter to be assigned in a particular way, the 
relevant information will be provided on the rating plate or an additional label. 

 

 Note 

It may be necessary to perform additional checks and tests in accordance with the specific 
situation on site.  
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 7.3 Switching on 
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7.3 Switching on 

Measures for start-up 
After installation or inspections, the following measures are recommended for normal start-
up of the machines: 

● Start the machine without a load; to do this, close the motor starter protector and do not 
switch the machine off prematurely. You should limit how often you switch the machine 
off while it is starting up and still running at a slow speed, for checking the direction of 
rotation or the required dimensions, for example. Allow the machine to run to a standstill 
before switching it back on again. 

● Check the mechanical operation for noises or vibrations at the bearings and bearing end 
shields. 

● If the motor does not run smoothly and/or there are any abnormal noises, switch it off and 
determine the cause as it slows down. 

● If mechanical operation improves immediately after the machine is switched off, then the 
cause is magnetic or electrical. If mechanical operation does not improve immediately 
after switching the machine off, then the cause is mechanical, such as an imbalance in 
the electrical machines or in the driven machine, inadequate alignment of the machine 
set, operation of the machine with the system resonating (system = machine + base 
frame + foundation, etc.). 

● If there are no problems with the machine's mechanical operation, switch on any cooling 
devices that are being used and continue to monitor the machine for a while during no-
load operation. 

● If it runs perfectly, connect a load. Check that it runs smoothly, and read off and 
document the values for voltage, current and power. As far as possible, read off and 
document the corresponding values for the driven machine as well. 

WARNING  
 

The vibration values encountered during operation comply with ISO 10816 (otherwise 
the machine could be damaged or destroyed). 

● Monitor and document the temperatures of the bearings, windings, etc. until the system 
reaches a steady state, in as much as this is possible with the available measuring 
instruments. 
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Measures to take when commissioning explosion-proof machines 
After installation or inspections, the following measures are recommended for normal start-
up of the machines: 

● Start the machine without a load; to do this, close the motor starter protector and do not 
switch the machine off prematurely. 

● You should limit how often you switch the machine off while it is starting up and still 
running at a slow speed, for checking the direction of rotation or the required dimensions, 
for example. 

● Allow machines to reach a standstill before switching them back on. 
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Operation 8
8.1 Safety instructions 

8.1.1 Safety instructions during operation 

Switching on the machine with anti-condensation heating (optional) 
 

CAUTION 

 
Before switching on, always make sure that the (optional) anti-condensation heating is 
switched off. 

 

Machine operation 
 

WARNING 

 
Line supply with non-grounded neutral point 

Operating the machine on a line supply system with a non-grounded neutral point is only 
permitted over short time intervals that occur rarely, e.g. the time leading to a fault being 
eliminated (ground fault of a cable, EN 60034-1). 

 

WARNING 

 
Do not remove covers when the motor is running 

Rotating or live parts are dangerous. Death, serious injury, or material damage can result if 
the required covers are removed. 
• De-energize the machine and bring it into a no voltage condition before removing any 

covers. 
• Ensure that any covers, which are designed to prevent active or rotating parts from 

being touched, which are necessary to ensure correct air guidance and thus effective 
cooling, or which guarantee the degree of protection of the machine, remain closed 
during operation. 

 

CAUTION  
The surfaces of the machines can reach high temperatures, which can lead to burns if 
touched.  
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CAUTION  
Minimum load for cylindrical roller bearings 

Be sure to comply with the minimum radial load of 30% of the cylindrical roller bearings in 
accordance with catalog data. 

 

WARNING  
Faults during operation 

Deviations from conditions during normal operation, such as an increase in power 
consumption, temperatures or vibrations, unusual noises or odors, tripping of monitoring 
devices, etc., indicate that the machine is not functioning properly. This can cause faults 
which can result in eventual or immediate death, severe injury or material damage. 
• Immediately inform the maintenance personnel. 
• If you are in doubt, immediately switch off the machine, being sure to observe the 

system-specific safety conditions. 
 

CAUTION  
Risk of corrosion due to condensation 

When changing machines and/or ambient temperatures, air humidity can condense within 
the machines. 
• If available, remove the screw plugs to drain the water depending on the ambient and 

operating conditions. 
• Reinsert them afterwards. 

If the machine is equipped with drainage plugs, the water can drain away automatically. 
 

WARNING  
Machines with textile fan covers 

The machine fan is not completely protected against contact.  
The customer must put suitable measures in place, e.g. housings or protective grating, to 
prevent manual intervention.  
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 8.1 Safety instructions 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 77 

8.1.2 Safety instructions for cleaning 

Cleaning 
To ensure problem-free machine cooling, the air ducts (ventilation grilles, channels, cooling 
fins, tubes) must be free of pollution. 

 

DANGER 

 
Explosion hazard 

This electrical equipment is not suitable for operation in a hybrid explosive environment.
This may result in death, serious injury and material damage. 

Usage in atmospheres where there is a risk of explosion caused by both gas and dust is 
prohibited.  

 

DANGER 

 
Explosion hazard 

It is forbidden to clean the machine in an explosive atmosphere!  
This can result in death, serious injury or material damage. 

Surfaces can become statically charged and discharge to ignite potentially explosive 
atmospheres.  

 

8.1.3 Safety information for explosion-protected machines in operation 
Only install machines with type of protection flameproof enclosure "d", increased safety "e", 
and machines for Zone 2 in hazardous areas, according to the regulations laid down by the 
responsible supervisory authority. They are responsible for determining the hazard level of 
each area (division into zones). Layers of dust on machines for Zone 21 and Zone 22 must – 
under no circumstances – be higher than 5 mm. 

● If there are no other specifications in the EC-type examination certificate or on the rating 
plate regarding operating mode and tolerance, electrical machines are designed for 
continuous duty and normal startup procedures that are performed infrequently and do 
not result in excessive temperature rise. Only use these machines for the operating mode 
specified on the rating plate. 

● Measures for maintaining the temperature class: 
For S1 line supply operation, a function-tested, current-dependent protective device that 
monitors all three phase conductors provides sufficient protection for the machine. This 
protective device is set to the rated current and must switch off machines with 1.2x the 
rated current within 2 hours or less. Do not switch off the machines within 2 hours for 1.05 
times the rated current. Pole-changing machines require a separate switch for each 
number of poles. If an anti-condensation heating system is available, it may only be 
switched on when the machines are not in operation.  
For S2 to S9 line supply operation, equip machines with type of protection flameproof 
enclosure "d" with at least 3 temperature sensors (one per phase) and a suitable 
electronic tripping device with a temperature sensor in the gland plate. 
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8.1.4 Machines with textile fan covers 
In order to guarantee an essentially unobstructed flow of cooling air containing fluff, remains 
of materials or similar dirt, machines with a fan cover for textile applications have a larger air 
discharge cross-section between the edge of the cover and the cooling ribs of the machine 
frame. 

These machines have a warning sticker on the fan cover.  

8.2 Stoppages 

Overview 
If the machine remains out of service for an extended period of time (> 1 month), it should be 
commissioned regularly (around once a month) or, at the very least, the rotor should be 
turned. Please refer to the instructions in the section titled "Switching on" before 
recommissioning the machine. If a rotor locking device has been fitted to the machine, you 
must remove it before the rotor starts to turn. 

 

CAUTION  
If the machine is to be out of service for a period in excess of 12 months, you must take 
suitable anti-corrosion, mothballing, packaging, and drying measures. 

 

Switching on the anti-condensation heater 
If an anti-condensation heater is provided, switch it on during the machine stoppages. 

Taking the machine out of service 
For details of measures that need to be implemented, please refer to Section Preparing for 
use (Page 27). 

Lubricating before recommissioning 
 

CAUTION  
The machine must be relubricated during commissioning if it has been out of service for 
more than 1 year, in order to ensure that the grease is distributed throughout the bearings. 
The shaft must rotate for the grease to be distributed.  
Please observe the information on the lubricant plate if carrying out relubrication using 
relubrication equipment. 
See also the section titled "Application planning - Bearing lifetime".  
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8.3 Fault tables 

Overview 
 

NOTICE  
Before rectifying any faults, please read the information in the section titled Safety 
information (Page 11). 

 

 Note 

In the event that electrical faults occur while the machine is being operated with a converter, 
please also refer to the operating instructions for the frequency converter. 

 

The tables below list general faults caused by mechanical and electrical influences. 

Table 8- 1 Fault table, electrical causes 

 Electrical fault characteristics 
↓  Machine will not start up 

↓  Machine starts up reluctantly 
↓  Rumbling noise during startup 

↓  Rumbling noise during operation 
↓  Overheating during no-load operation 

↓  Overheating when under load 
↓ Overheating of individual winding sections 

 

 
 

 
  

 
 

 
Possible causes of faults Remedial measures1) 

X X  X   X  Overload Reduce load 
X        Interruption of a phase in the supply line Check switches and supply lines 
 X X X   X X Interruption of a phase in the supply line 

after switching on 
Check switches and supply lines 

X X       Supply voltage too low, frequency too 
high 

Check power supply conditions 

     X   Supply voltage too high, frequency too 
low 

Check power supply conditions 

X X X X    X Stator winding incorrectly connected Check winding connections 
 X X X    X Winding short circuit or phase short 

circuit in stator winding 
Measure the winding resistances and insulation 
resistances, repair after consultation with 
manufacturer 

      X  Incorrect direction of rotation of axial fan Check connections 

(1) As well as eliminating the cause of the fault (as described under "Remedial measures"), 
you must also rectify any damage the machine may have suffered. 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 296 of 467



Operation  
8.4 Deactivating 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
80 Operating Instructions, 06/2011, 5 610 00000 02 000 

Table 8- 2 Fault table, mechanical causes 

 Mechanical fault characteristics 
↓ Grinding noise 

↓ Overheating 
↓ Radial vibrations 

↓ Axial vibrations 
 

 
 

 
 

Possible causes of faults Remedial measures1) 
X    Rotating parts are grinding Determine cause and adjust parts concerned 
 X   Reduced air supply, fan possibly rotating in the wrong 

direction 
Check airways, clean machine 

  X  Rotor not balanced. Check feather key declaration (H, F, N) 
  X  Rotor out of true, shaft bent Please consult the manufacturer. 
  X X Poor alignment Align machine set,  

check coupling 2) 
  X  Coupled machine not balanced Re-balance coupled machine 
   X Surges from coupled machine Inspect coupled machine 
  X X Imbalance originating from gearing Adjust/repair gearing 
  X X Resonance in the overall system (comprising machine 

and foundation) 
Reinforce foundation following consultation 

  X X Changes in foundation Determine cause of changes; eliminate if 
necessary; realign machine 

(1) As well as eliminating the cause of the fault (as described under "Remedial measures"), 
you must also rectify any damage the machine may have suffered.  
2) Note any changes that take place while the temperature is rising.  

8.4 Deactivating 
 

 Note 

Switch off the machine and disconnect it from the power supply! 
 

Measures for shutting down the machine 
Commission any devices provided for protection against condensation after switching off the 
machine, e.g. anti-condensation heating.  
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8.5 Class 

8.5.1 Zone 1 with type of protection Ex de II (Flameproof Enclosure "d" for the 
machine and Increased Safety "e" for the terminal box) 

  
 

158  

 
 

II 

 
 

2 

 
 

G 

 
 

Ex 

 
 

d 

 
 

e 

 
 

IIC 

 
 

T4 

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ ⑪ 
 

① CE marking 

② Identification number of designated testing agency 

③ Code for prevention of explosions 

④ Device group: II For hazardous areas, except mines 

⑤  Device category: 2 For occasional danger, and for use in Zone 1 

⑥ Atmosphere: G For gas 

⑦ Explosion protection: International 

⑧ Type of protection: "d" Flameproof Enclosure of machine 

⑨ Type of protection: "e" Increased Safety of terminal box 

⑩ Explosion group: IIC For acetylene 

⑪ Temperature class: T4 For maximum surface temperature of 135°C 

8.5.2 Zone 1 with Ex e II type of protection (Increased Safety "e") 

  
 

158  

 
 

II 

 
 
2 

 
 

G 

 
 

Ex 

 
 
e 

 
 

II 

 
 

T3 

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ 
 

① CE marking 

② Identification number of designated testing agency 

③ Code for prevention of explosions 

④ Device group: II For hazardous areas, except mines 

⑤ Device category: 2 for occasional danger 

⑥ Atmosphere: G For gas 

⑦ Explosion protection: International 

⑧ Type of protection: "e" Increased Safety 

⑨ Device group: II For hazardous areas, except mines 

⑩ Temperature class: T3 For maximum surface temperature of 200°C 
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8.5.3 Zone 2 with type of protection Ex nA II (non-sparking) 
 

  
 

PTB 05 ATEX 3006  

 
 

II 

 
 
3 

 
 

G 

 
 

Ex 

 
 

nA 

 
 

II 

 
 

T3 

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ 
 

① CE marking 

② Declaration of conformity no. for designated testing agency 

③ Code for prevention of explosions 

④ Device group: II For hazardous areas, except mines 

⑤ Device category: 3 For infrequent, short-term danger 

⑥ Atmosphere: G For gas 

⑦ Explosion protection: International 

⑧ Type of protection: "nA" For non-sparking 

⑨ Device group: II For hazardous areas, except mines 

⑩ Temperature class: T3 For maximum surface temperature of 200°C 

8.5.4 Zone 21 
 

  
 

158  

 
 

II 

 
 

2 

 
 

D 

 
 

Ex 

 
 

tD 

 
 

A 

 
 

21 

 
 

IP65 

 
 

T125°C 

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ ⑪ ⑫ 
 

① CE marking 

② Identification number of designated testing agency 

③ Code for prevention of explosions 

④ Device group: II For hazardous areas, except mines 

⑤ Device category: 2 For occasional danger 

⑥ Atmosphere: D For dust 

⑦ Explosion protection: International 

⑧ Type of protection: "tD" For protection by enclosure 

⑨ Version: A For process A to EN 61241-1 

⑩ Zone in which the equipment can be used: 21 For Zone 21 

⑪ Degree of protection of enclosure: IP 65 

⑫ Maximum surface temperature: T 125° C or T 135° C 
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1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 83 

8.5.5 Zone 22 
 

 
 

 
 

II 

 
 
3 

 
 

D 

 
 

Ex 

 
 

tD 

 
 

A 

 
 

22 

 
 

IP55 

 
 

T125°C 

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨ ⑩ ⑪ 
 

① CE marking 

② Code for prevention of explosions 

③ Device group: II For hazardous areas, except mines 

④ Device category: 3 For infrequent, short-term danger 

⑤ Atmosphere: D For dust 

⑥ Explosion protection: International 

⑦ Type of protection: "tD" For protection by enclosure 

⑧ Version: A For process A to EN 61241-1 

⑨ Zone in which the equipment can be used: 22 For Zone 22 

⑩ Degree of protection of enclosure: IP 55 

⑪ Maximum surface temperature: T 125° C or T 135° C 
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1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 85 

Maintenance 9
9.1 Preparation and notes 
 

WARNING 

 
Safety instructions 
• Before starting work on the machines, make sure that the plant or system has been 

disconnected in a manner that is compliant with the appropriate specifications and 
regulations. 

• In addition to the main currents, make sure that supplementary and auxiliary circuits, 
particularly in heating devices, are also disconnected. 

• Certain parts of the machine may reach temperatures above 50 °C. Physical contact 
with the machine could result in burn injuries! Check the temperature of parts before 
touching them. 

• When carrying out cleaning using compressed air, make sure that appropriate methods 
of extracting fumes are in place and that personal protective gear such as gloves, 
goggles, face masks, or similar are worn. 

• If you are using chemical cleaning agents, observe the instructions and any warnings 
provided in the relevant safety data sheet. Chemical agents must be compatible with the 
machine's components, especially if these contain plastics. 

 

 Note 

Operation characteristics can vary widely. For this reason, only general maintenance 
intervals can be specified here.  

 

Preparation and notes for explosion-protected machines 

● Only have the machines repaired in authorized Siemens workshops! 

● For machines intended for use in hazardous areas, only have modifications, repairs and 
overhaul work carried out by appropriately qualified personnel.  
It is essential that you observe the regulations laid down in IEC 60079-19! 

● When making changes or performing repair or overhauling work on machines intended 
for use with combustible dust, please observe the regulations laid down by EN 61241-17. 
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 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
86 Operating Instructions, 06/2011, 5 610 00000 02 000 

9.1.1 North American market 

Machines for the North American market (optional) 
When making changes or repairs, maintain the corresponding design standards! These 
machines are labeled on the rating plate with the following markings. 

Table 9- 1 Markings for the North American market 

 

Underwriters Laboratories 

 

Canadian Standard Association 

 

Canadian Standard Association Energy Efficiency Verification 

9.1.2 Touch up any damaged paintwork 
If the paint is damaged, it must be repaired in order to protect the unit against corrosion.  

 

CAUTION  
Paint system 

Contact the Service Center before you repair any paint damage. They will provide you with 
more information about the correct paint system and methods of repairing paint damage.  

 

9.1.3 Repainting 
 

WARNING  
Repainting explosion-proof motors   

The paint coat can become electrostatically charged where there is a thick coat. A 
discharge may occur, e.g. by diversion of the charge to ground when a person approaches. 
There is a risk of explosion if potentially explosive mixtures are also present at this moment. 
This can result in personal injury or damage. 

 

You must comply with one of the following requirements when you repaint painted surfaces: 
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1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 87 

● Limit the total paint coating thickness according to the explosion protection group: 

– IIA, IIB: Total paint coating thickness ≤ 2 mm 

– IIC: Overall coating thickness ≤ 0.2 mm for motors of group II (gas) 

● Limit the surface resistance of the paint used: 

– IIA, IIB, IIC, III: Surface resistance ≤ 1 GΩ for motors of groups II and III (gas and 
dust) 

● Breakdown voltage ≤ 4 kV for explosion group III (dust only) 

9.2 Inspection 

9.2.1 General inspection specifications 

Instructions relevant to safety 
 

NOTICE  
Pay particular attention to the relubrication intervals required for rolling bearings that 
deviate from the inspection intervals. 

 

 Note 

When servicing a three-phase machine, it is generally not necessary to dismantle it. The 
machine only has to be dismantled if the bearings are to be replaced.  

 

9.2.2 Optional built-on accessories 
See the list of additional operating instructions: Appendix (Page 111) 

9.2.3 Initial inspection 

Inspection interval 
The first inspection after installation or repair of the three-phase machine is, under normal 
circumstances, conducted after approx. 500 operating hours, but at the latest after 1/2 year. 
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Procedure 
While the motor is running, check that: 

● The electrical parameters are maintained. 

● The permissible bearing temperatures are not exceeded. 

● The smooth running characteristics and noise of the three-phase machine have not 
deteriorated during operation. 

With the machine at a standstill, check that: 

● The motor foundations have no indentations or cracks. 

NOTICE  
 

Further tests are also necessary in line with the additional instructions assigned or in 
line with the particular system-specific conditions. 

NOTICE  
 

Immediately correct any impermissible deviations that are determined in the inspection.  

9.2.4 Main inspection 

Inspection interval 
1x yearly 

Procedure 
While the motor is running, check that: 

● The electrical parameters are maintained. 

● The permissible bearing temperatures are not exceeded. 

● The smooth running characteristics and noise of the three-phase machine have not 
deteriorated during operation. 

With the machine at a standstill, check that: 

● The machine foundation has no indentations or cracks. 

● The three-phase machine is aligned within the permissible tolerance ranges. 

● All of the fixing bolts/screws for the mechanical and electrical connections are tight. 
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1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 89 

● The winding insulation resistances are sufficiently high. 

● Cables and insulating parts and components are in a good condition and are not 
discolored. 

NOTICE  
 

Immediately correct any impermissible deviations that are determined in the inspection.  

9.3 Maintenance 

9.3.1 Maintenance intervals 

General 
The machines have grease-lubricated, rolling-contact bearings. A regreasing device is 
optional. 

Carry out careful and regular maintenance, inspections, and revisions to detect faults at an 
early stage and eliminate them before they can cause further damage. 

Operating situations and characteristics can vary widely. For this reason, only general 
maintenance intervals can be specified here. Maintenance intervals should therefore be 
scheduled to suit the local conditions (dirt, starting frequency, load, etc.). 

 

NOTICE  
In the event of faults or extraordinary conditions that lead to the three-phase machine being 
overloaded either electrically or mechanically (e.g. overload, short circuit, etc.), immediately 
carry out an inspection. 

 

Measures, intervals  

Measures after operating period intervals have elapsed: 

Table 9- 2 Operating period intervals 

Measures Operating period intervals Intervals 
Initial inspection After 500 operating hours After 1/2 year at the latest 
Relubrication (optional) (see lubrication instruction plate)  
Clean depending on local degree of pollution   
Main inspection Approximately every 16000 operating 

hours 
After 2 years at the latest 

Drain condensate depending on climatic conditions  
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9.3.2 Regreasing (optional) 

General 
As a standard feature, the machines have rolling-contact bearings which are permanently 
lubricated with grease (UNIREX N3, made by ESSO). A regreasing device is possible as an 
option. In this case, you can find information about relubrication intervals, quantities and 
types of grease, and, if required, additional data on the rating plate or lubricant plate. 

 

 Note 

Do not mix different types of grease! 
 

Prolonged storage periods reduce the useful life of the bearing grease. Check the condition 
of the grease if the equipment has been in storage for more than 12 months. If the grease is 
found to have lost oil content or to be contaminated, the machine must be immediately 
relubricated before commissioning. For information on permanently-greased bearings, 
please refer to the section titled Storage (Page 92). 

 

 Note 
Regreasing 
1. Clean the grease nipples at the drive end and non-drive end. 
2. Press in the type and quantity of grease specified (see rating/lubricant plate data). 
• Please observe the information on the rating and lubricant plates. 
• Regreasing should be carried out when the machine is running (max. 3600 rpm)! 

 

The bearing temperature rises sharply at first, then drops to the normal value again when the 
excess grease is displaced out of the bearing.  

9.3.3 Cleaning 

Cleaning the greasing channels and used grease chambers 
The used grease collects outside each bearing in the used grease chamber of the outer 
bearing cap. When replacing bearings, remove the used grease. 

 

NOTICE  
You have to separate the active parts of the bearings to replace the grease that is in the 
greasing channel. 
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Cleaning the cooling air passages 
Regularly clean the cooling air passages through which the ambient air flows, e.g. using dry 
compressed air. 

 

NOTICE  
Never direct compressed air in the direction of the shaft outlet or machine openings. 

 

In the case of machines with textile fan covers, regularly remove fluff balls, fabric remnants, 
and similar types of contamination (particularly at the air passage opening between the fan 
cover and cooling fins of the machine enclosure) to ensure that the cooling air can flow 
without obstruction. 

 

NOTICE  
The frequency of the cleaning intervals depends on the local degree of contamination. 

 

WARNING  
Particularly when carrying out cleaning using compressed air, make sure you use suitable 
extraction equipment and wear personal protective gear (safety goggles, respiratory filter, 
etc.). 

 

See also 
Safety instructions for cleaning (Page 77) 

9.3.4 Drain condensate 
If there are condensate drain holes present, these must be opened at regular intervals, 
depending on climatic conditions. 

 

NOTICE  
To maintain the degree of protection, any condensation drain holes need to be closed.  
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9.4 Corrective maintenance 

9.4.1 Instructions for repair 

Qualified personnel 
Only appropriately qualified persons should be deployed to commission and operate 
equipment. Qualified persons, as far as the safety instructions specified in this manual are 
concerned, are those who have the necessary authorization to commission, ground and 
identify/tag equipment, systems and circuits in accordance with the relevant safety 
standards. 

Instructions relevant to safety 
 

WARNING  
Before you begin working on the three-phase machine, in particular before you open the 
covers of active parts, make sure that the three-phase machine or system is properly 
isolated from the supply. 

 

NOTICE  
If it is necessary to transport the machine, carefully observe the information provided in 
Chapter Preparing for use !  

 

See also 
Preparing for use (Page 27) 

9.4.2 Storage 
Take the bearing used up to frame size 90 only for special versions, and generally for frame 
size 100 and higher from the rating plate. 

Bearing lifetime 
Prolonged storage periods reduce the useful life of the bearing grease. In the case of 
permanently lubricated bearings, this leads to a shorter bearing lifetime. 
Bearing or grease replacement is recommended after a storage time of 12 months, for 
longer than 4 years, replace the bearings or grease. 
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Replacing bearings 
Recommended interval after which bearings are to be replaced under normal operating 
conditions: 

Table 9- 3 Bearing replacement intervals 

Coolant temperature Principle of operation Bearing replacement intervals 
40° C Horizontal coupling operation 40 000 h 
40° C With axial and radial forces 20 000 h 

 
 

 Note 
Special operating conditions 

Examples of factors that can reduce operating hours are vertical machine installation, high 
vibrational and impact loads, frequent reversing, higher coolant temperature, higher speeds, 
etc. 

 

NOTICE  
Do not reuse bearings that have been removed.  
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9.4.2.1 Changing bearings 
 

 

 
Replacing bearings 

9.4.2.2 Replacing bearings in explosion-proof machines 
● When changing the bearings, renew the sealing rings and only use original Siemens 

spare parts. 

● When installing the sealing rings, the space in the middle of the sealing ring and in the 
end shield hub should be completely filled with a suitable type of grease. 

9.4.3 Dismantling 
 

NOTICE  
Before commencing disassembly, you should mark how each of the fastening elements has 
been assigned, as well as how internal connections are arranged, for re-assembly 
purposes. 

 

Fan 
Take care not to damage the snapping mechanisms on fans that are equipped with these. 
To ensure this, the fans should be heated to a temperature of approximately 50 °C around 
the area of the hub. If any damage is caused, request new parts. 
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Fan cover 
● Carefully lever the snap openings on the cover out of the snap-in lugs one after the other; 

do not apply the lever directly under the web (risk of breakage). 

● Do not damage the snap mechanisms. If any damage is caused, request new parts. 

 

   

Canopy; incremental encoder under the canopy 
Loosen the fixing screws on the external surface of the protective cover. 

Under no circumstances should the spacing bolts be disassembled or forcibly separated 
from each other or the cover. Forcibly removing or separating the spacing bolts or fan cover 
can result in damage to them.  

9.4.3.1 Bearing bushes 
 

 Note 

Protect the bearings against the ingress of dirt and moisture! 
 

9.4.3.2 Links 

Links 
● Replace any corroded screws. 

● Take care not to damage the insulation of live parts. 

● Document the position of any rating and supplementary plates that have been removed. 

● Avoid damaging the centering edges. 

9.4.4 Assembly 

Notes on assembly 
If possible, assemble the machine on and alignment plate. This ensures that the mounting 
feet surfaces are all on the same plane.  
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9.4.4.1 Assemly 
 

NOTICE  
Avoid damaging the windings protruding out of the stator enclosure when fitting the end 
shield. 

 

9.4.4.2 Assemly 
● Apply Fluid-D to the centering edge. 

● Check the terminal box seals and if required, replace. 

● Repair any damage to the paint (also on screws/bolts). 

● Take the necessary measures to ensure compliance with the applicable degree of 
protection. 

● Do not forget the foam cover in the cable entry (seal all holes completely and prevent 
cables from touching any sharp edges). 

For flameproof machines, apply just a small amount of acid-free, non-resinous grease to the 
centering edges. Do not use any sealing agents.  

See also 
Terminal boxes, end shields, grounding conductors, sheet metal fan covers (Page 99) 

9.4.4.3 Installing bearing bushes 
Carefully observe the specified screw tightening torques. 

9.4.4.4 Reassembling bearings 

Sealing the bearings 
● V rings on shaft 

● Use the prescribed bearings and check that sealing washers are in the correct position 

● Do not forget the elements for keeping the bearings in position (correct side). 

● Fixed bearings (retaining ring or bearing cover) 
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Table 9- 4 Mounting dimension "x" of V rings 

Frame size 
(BG) 

X  
mm 

100 ... 112 6 ±0,8 
132 ... 225 7 ±1 
180 ... 225 

(1LG, 1MA622.) 
225 

(1LG, 1LE; 2-pole) 

 
11 ±1 

250 ... 315 
(1LG, 1LE; 4 ... 8-pole) 

13,5 ±1,2 

 

 

225 
(1LG, 1LE; 2-pole) 

11 ±1 

250 ... 315 
(1LG, 1LE; 2-pole) 

13,5 ±1,2 

250 ... 315 
(1MJ7; 2 ... 8-pole) 

13,5 ±1,2 

 

 

9.4.4.5 Reassembling fans 

Fans 
Take care not to damage the snapping mechanisms on fans that are equipped with these. 
To ensure this, the fans should be heated to a temperature of approximately 50 °C around 
the area of the hub.  
If any damage is caused, request new parts.  

9.4.4.6 Refitting the fan cover 

Fan cover 
● When fitting the cover, do not overstretch it (risk of breakage). 

● First engage two snap openings positioned next to one other, then carefully press the 
cover into position with the two openings situated opposite these using the snap-in lugs, 
and snap it into place. 

● Latch all snap openings cleanly into the snap-in lugs. 

9.4.4.7 Refitting the canopy; incremental encoder under canopy 

Canopy; incremental encoder under the canopy 
Guide the fixing screws through the holes on the external surface of the canopy and tighten 
to a torque of 3 Nm ±10%.  
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9.4.4.8 Reassembly: Miscellaneous information 

Miscellaneous 
● Number and position of rating plates and additional labels as in original condition 

● If necessary, fix cables in place. 

● Check the tightening torques of all screws, as well as those of screws which have not 
been unscrewed. 
 

The number on the EC-type examination certificate for machines with flameproof enclosure 
"d" type of protection is represented by an X, since the flameproof joints deviate from IEC 
standard 60079-1, Table 2. Only perform repairs following consultation with the manufacturer 
and be sure to use original parts.  

9.4.5 Screw-type connections 

Screw lock washers 
Nuts or bolts that are mounted together with locking, resilient and/or force-distributing 
elements (e.g., safety plates, spring-lock washers, etc.) must be refitted together with 
identical, fully functional elements. 

Always replace locking elements. 

9.4.6 Electrical connections - Termincal board connections 

Table 9- 5 Tightening torques for electrical connections on the terminal board 

Thread ∅ M 3,5 M 4 M 5 M 6 M 8 M 10 M 12 M 16 

min 0,8 0,8 1,8 2,7 5,5 9 14 27 

 

Nm 
Max. 1,2 1,2 2,5 4 8 13 20 40 

9.4.7 Cable glands 
 

NOTICE  
Take care not to damage the cable jacket. 
Tightening torques must be adapted to suit the type of cable jacket material in use. 

 

You should refer to the table in order to find the correct tightening torque for any metal and 
plastic cable glands that are to be mounted directly on the machine, as well as for any other 
screw-type connections (such as adapters). 
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Table 9- 6 Tightening torques for cable glands 

Clamping range in mm  Metal 
± 10% 

Nm 

Plastic 
± 10% 

Nm 
Standard 

-30 °C ... 100 °C 
Ex 

-30 °C ... 90 °C 

 
 

Ex 
-60 °C ... 105 °C 

O ring 
Cord ∅  

mm 

M 12 x 1,5 8 1,5 3,0 ... 7,0 - 
M 16 x 1,5 10 2 4,5 ... 10,0 6,0 ... 10,0 
M 20 x 1,5 7,0 ... 13,0 6,0 ... 12,0 
M 25 x 1,5 

12 4 
9,0 ... 17,0 10,0 ... 16,0 

M 32 x 1,5 11,0 ... 21,0 13,0 ... 20,0 
M 40 x 1,5 

18 
19,0 ... 28,0 20,0 ... 26,0 

M 50 x 1,5 26,0 ... 35,0 25,0 ... 31,0 
M 63 x 1,5 

20 

 
6 

34,0 ... 45,0 - 

 
 
 
 

2 

The cable glands must have an EC-type examination certificate and be certified for the 
respective hazardous zone. 

● Any openings that are not being used must be sealed using using the appropriate 
certified plugs. 

● Please observe the manufacturer's specifications when fitting cable glands. 

9.4.8 Terminal boxes, end shields, grounding conductors, sheet metal fan covers 
 

 Note 

The specified tightening torques are applicable unless other values are indicated. 
 

 

Table 9- 7 Tightening torques for screws on the terminal box, end shields, screw-type grounding conductor connections 

Thread ∅ M 4 M 5 M 6 M 8 M 10 M 12 M 16 M20 

min 2 3.5 6 16 28 46 110 225 

 

Nm 
max 3 5 9 24 42 70 165 340 
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Table 9- 8 Tightening torques for self-tapping screws on the terminal box, end shields, screw-type grounding 
conductor connections, sheet metal fan covers 

 

Thread ∅ M 4 M 5 M 6 

min 4 7,5 12,5 

 

Nm 
Max. 5 9,5 15,5 

9.4.9 Optional add-on units 
See the list of additional operating instructions: Appendix (Page 111) 

 

 

Table 9- 9 Assigning standard brakes for 1LE1 machines 

Frame size 
(BG) 

Brake type Size assignment of the 
company INTORQ 

for PINTSCH BUBENZER 

Tightening torque of manual 
lifting lever 

Nm 
100 2LM8 040–5NA10 12 4,8 
112 2LM8 060–6NA10 14 12 
132 2LM8 100–7NA10 16 12 
160 2LM8 260–8NA10 20 23 
180 2LM8 315–0NA10 20 23 
200 2LM8 400–0NA10 25 23 
225 2LM8 400–0NA10 25 23 
250 KFB 63 63 40 
280 KFB 100 100 40 
315 KFB 160 160 40 

Tightening torque applied to the fastening screws used for attaching external fans to the 
housing, see Terminal boxes, end shields, grounding conductors, sheet metal fan covers 
(Page 57) 
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Spare parts 10
10.1 Spare parts ordering 

General 
In addition to the exact part designation, please specify the machine type and the serial 
number in all orders for spare parts. The part designation should be identical to the 
designation stated in the list of spare parts and specified together with the appropriate part 
number. 

Table 10- 1 Ordering example 

End shield, drive end 1.40 End shield 
Machine type * 1LA7163-4AA60 
ID no. * E0705/1234567 01 001 

* corresponding to the rating plate 

 

Table 10- 2 Ordering example 

End shield, drive end 1.40 End shield 
Machine type * 1LE1002-1DB43-4AA0 
ID no. * E0605/0496382 02 001 

* corresponding to the rating plate 

Take the type and serial number from the rating plate and the machine documentation. 

When replacing rolling-contact bearings, in addition to the bearing identification code, the 
replacement code for the bearing version is required. Both of these codes are specified on 
the rating plate and in the machine documentation. They are also shown on the installed 
bearings. 

The graphical representations in this chapter show schematic diagrams of the basic 
versions. They are used for spare parts definitions. The supplied version may differ in details 
from these representations.  
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10.2 Spare parts 
 

Part Description Part Description 
1.00 DE bearings  Terminal box, complete 
1.31 Spring lock washer to SN 60727 5.30 Rubber stopper (1MA618.-20.) 
1.40 End shield 5.31 Terminal clamp (1MA618.-20.) 
1.43 Shaft sealing ring 5.32 Angle (1MA618.-20.) 
1.44 Bearing cover 5.33 Washer (1MA618.-20.) 
1.46 Cover ring 5.43 Cable gland 
1.47 O ring 5.44 Terminal box top side 
1.56 Spacer washer 5.48 Spring lock washer to SN 60727 
1.58 Spring washer 5.52 Cable gland 
1.60 Roller bearing 5.53 Sealing plug 
1.61 Spring band for end shield hub (FS 90 only) 5.54 O ring 
1.64 DE bearing cover, inner 5.70 Terminal clamp 
  5.72 Contact bracket 
3.00 Rotor, complete 5.76 Terminal Board 
3.88 Featherkey for fan 5.78 Spring lock washer to SN 60727 
  5.79 Bolt 
4.00 Stator, complete 5.82 O ring 
4.07 Housing foot 5.83 Seal 
4.08 Housing foot, left 5.84 Terminal box cover 
4.09 Housing foot, right 5.86 Protection mark 
4.10 Spring lock washer to SN 60727 5.88 Spring lock washer to SN 60727 
4.12 Nut 5.89 Bolt 
4.14 Nut 5.90 The top side of the terminal box can be rotated 4 x 90 

degrees, complete  
(for subsequent mounting) 

4.18 Rating plate 5.92 Terminal box cover 
4.19 Self-tapping screw 5.93 Seal 
4.20 Cover 5.95 Terminal box top side 
4.30 Contact bracket 5.96 Sealing plug 
4.31 Grounding bracket 5.97 Nut 
4.37 Terminal board 5.98 Metal-sheet nut 
4.38 Spring lock washer to SN 60727 5.98 Seal 
4.39 Grounding screw (self-tapping screw) 5.99 Adapter plate 
    
5.00 Terminal box, complete 6.00 NDE bearings 
5.02 spacer 6.10 Roller bearing 
5.03 Seal 6.11 Spring band for end shield hub 
5.04 Seal 6.20 End shield 
5.08 Spacer sleeve 6.23 Shaft sealing ring 
5.10 Complete terminal board 6.24 Bearing cover NDE, outer 
5.11 Terminal strip (for 1MJ machines: Bushing) 6.26 Cover 
5.12 Ex d terminal box (1MJ6) (star point 

connection) 
6.64 Nut 

5.13 Link rail 6.30 Bearing cover NDE, inner 
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Part Description Part Description 
1.00 DE bearings 5.00 Terminal box, complete 
1.40 End shield 5.10 Complete terminal board 
1.43 Shaft sealing ring 5.11 Terminal strip 
1.49 Self-tapping screw (frame size 100/112) 5.19 Self-tapping screw 
1.50 Flanged nut 5.44 Terminal box housing, including seal 
1.58 Spring washer 5.49 Self-tapping screw 
1.60 Roller bearing 5.70 Terminal clamp 
1.61 Spring band for end shield hub (not for 

FS160) 
5.79 Self-tapping screw 

 5.84 Terminal box cover, including seal 
4.00 Stator, complete 5.89 Self-tapping screw 
4.07 Housing foot 5.96 Sealing plug 
4.08 Housing foot, left  5.97 Nut 
4.09 Housing foot, right 5.98 Metal-sheet nut 
4.12 Flanged nut  
4.18 Rating plate 6.00 NDE bearings 
4.19 Self-tapping screw 6.10 Roller bearing 
4.20 Cover 6.11 Spring band for end shield hub (not for 

FS160) 
4.30 Contact bracket 6.20 End shield 
4.31 Grounding bracket 6.23 Shaft sealing ring 
4.39 Grounding screw (self-tapping screw) 6.29 Self-tapping screw (frame size 100/112) 
    
  7.00 Complete ventilation 
  7.04 Fan 
  7.40 Fan cover 

Tools for mounting and withdrawing roller bearings; fans and output elements cannot be supplied!  

5.14 Terminal box underside   
5.15 Plug (1MJ6) 7.00 Complete ventilation  

(not applicable for 1LP6, 1LP7, 1LP9, 1PP6, 1PP7, 
1PP9, 1MF6, 1MF7) 

5.16 7.04 Fan 
5.18 

Spring lock washer to SN 60727 
7.40 Fan cover 

5.20 Cable entry, complete  7.41 bracket 
5.22 Connecting terminal 7.47 Sleeve 
5.23 Cable entry, complete 7.48 Spring lock washer to SN 60727 

Tools for mounting and withdrawing roller bearings; fans and output elements cannot be supplied! 
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Frame sizes 80 ... 90 
Part Description Part Description 
5.00 Terminal box 7.00 Complete ventilation 
5.25 Combination screws M3.5 7.40 Fan cover 
5.26 Set: Jumper plug Y, jumper plug Δ   
5.84 Terminal box cover including seal, screw   
5.96 Sealing plug   

10.2.1 Spare parts frame size 100 ... 315 cast iron 

 

Table 10- 3 Cast iron version frame size 100 ... 315 

Part Description Part Description 
1.00 DE bearings 5.21 Screw (drilled) 
1.40 End shield 5.44 Terminal box housing 
1.43 Shaft sealing ring 5.49 Self-tapping screw 
1.44 DE bearing cover 5.70 Terminal clamp 
1.46 Cover ring 5.79 Self-tapping screw 
1.49 Self-tapping screw 5.83 Seal 
1.58 Spring washer 5.84 Terminal box cover 
1.60 Roller bearing 5.89 Self-tapping screw 
1.61 T plugs 5.96 Sealing plug 
    
4.00 Stator, complete 6.00 NDE bearings 
4.08 Housing foot, left  6.10 Roller bearing 
4.09 Housing foot, right 6.11 Spring band for end shield hub (not for FS160) 
4.18 Rating plate 6.20 End shield 
4.19 Self-tapping screw 6.23 Shaft sealing ring 
4.20 Cover 6.24 Bearing cover NDE 
4.31 Grounding bracket 6.25 Lubrication sleeve 
4.37 Terminal board 6.29 Self-tapping screw 
4.35 Spacer ring 6.65 Grease nipple 
4.39 Grounding screw (self-tapping screw)   
    
5.00 Terminal box, complete 7.00 Complete ventilation 
5.03 Seal 7.04 Fan 
5.10 Complete terminal board 7.40 Fan cover 
5.19 Self-tapping screw   
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10.2.2 Spare parts 1LG 
 

Part Description Part Description 
1.00 DE bearings 6.00 NDE bearings 
1.40 End shield 6.10 Roller bearing 
1.43 Shaft sealing ring 6.20 End shield 
1.58 Spacer washer 6.23 Shaft sealing ring 
1.60 Roller bearing 6.24 Bearing cover NDE, outer 
1.61 Sealing plug 6.25 Grease tube 
1.65 DE bearing cover, inner 6.26 Outer bearing cover 
1.67 Outer bearing cover 6.65 Grease nipple 
1.68 Grease slinger (optional) 6.67 Rubber bush 
1.69 Compression spring 6.72 Grease slinger 
    
3.00 Rotor, complete 7.00 Complete ventilation  
  7.04 Fan 
4.00 Stator, complete 7.40 Fan cover 
4.07 Housing foot 7.41 Bracket 
4.18 Rating plate 7.49 Bolt 
4.35 Disk   
4.41 Grounding lug   
    
5.00 Terminal box, complete   
5.03 Seal   
5.10 Complete terminal board   
5.12 Clamp for PE conductor   
5.19 High saddle terminal   
5.22 Clamp   
5.23 Lower saddle terminal   
5.44 Terminal box top side   
5.45 Housing   
5.47 Entry plate   
5.51 Nut   
5.52 Link   
5.70 Terminal clamp   
5.83 Seal   
5.84 Terminal box cover   
5.95 Terminal   
5.96 Mounting rail   
5.97 Strut, complete   
5.99 Contact plate   

Tools for mounting and withdrawing roller bearings; fans and output elements cannot be supplied!  
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10.3 Standardized parts 

Table 10- 4 Standardized parts are to be obtained from free trade outlets in accordance with their necessary dimensions, 
materials and surface finish. 

No Standard Picture  No Standard Picture 

DIN 471 
 

DIN 939  

DIN 6912  
3.02 
6.02 
7.12 

DIN 472 
 DIN 7964  

DIN 580 

 

EN ISO 4014  

4.04 

DIN 582 

 

EN ISO 4017 

 
 

 
 
 

1.60 
6.10 DIN 625 

 

EN ISO 4762  

3.38 DIN 6885 
 

EN ISO 7045  

1.30 
1.32 
1.45 
1.49 
4.11 
5.09 
5.17 
5.19 
5.24 
5.42 
5.49 
5.79 
5.87 
5.89 
5.91 
5.94 
6.29 
6.45 
7.49 

EN ISO 7049  1.33 
6.30 EN ISO 4032 

 4.05 
7.48 

EN ISO 7089 
EN ISO 7090  

 

 

 Note 
1MJ spare parts 

Use screws of property class ≥ 8.8 and in the case of nuts, ≥ 8.  
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Table 10- 5 Standardized parts are to be obtained from free trade outlets in accordance with their necessary dimensions, 
materials and surface finish. 

No Standard Picture  No Standard Picture 

EN ISO 4014  
6.02 DIN 472 

(frame size 160)  EN ISO 4017  

4.04 DIN 580 

 

1.49 
(frame size 
132/160) 

4.11 
6.29 

(frame size 
132/160) 

EN ISO 4762  

3.38 DIN 6885 
 

4.05 EN ISO 7089 
EN ISO 7090  
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Disposal 11
11.1 Introduction 

Protecting the environment and preserving its resources are corporate goals of the highest 
priority for us. Our worldwide environmental management system to ISO 14001 ensures 
compliance with legislation and sets high standards in this regard. Environmentally friendly 
design, technical safety and health protection are always firm goals even at the product 
development stage. 

Recommendations for the environmentally friendly disposal of the machine and its 
components are given in the following section. Be sure to comply with local disposal 
regulations. 

11.2 Preparing for disassembly 
Disassembly of the machine must be carried out and/or supervised by qualied personnel 
with appropriate expert knowledge.  

1. Contact a certified waste disposal organization in your vicinity. Clarify what is expected in 
terms of the quality of dismantling the machine and provision of the components. 

2. Follow the five safety rules (Page 11). 

3. Disconnect all electrical connections. 

4. Remove all liquids such as oil, cooling liquids, … 

5. Remove all cables. 

6. Detach the machine fixings. 

7. Transport the machine to a suitable location for disassembly. 

Refer also to the information in the section headed "Maintenance" (Page 92). 

11.3 Dismantling the machine 
Dismantle the machine using the general procedures commonly used in mechanical 
engineering.  

 

WARNING  
Machine parts can fall  

The machine is made up of heavy parts. These parts are liable to fall during dismantling. 
This can result in death, serious injury, or material damage.  

Secure the machine parts being dismantled to prevent them falling. 
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 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
110 Operating Instructions, 06/2011, 5 610 00000 02 000 

11.4 Disposal of components 

Components  
The machines consist for the most part of steel and various proportions of copper and 
aluminum. Metals are generally considered to be unlimitedly recyclable. 

Sort the components for recycling according to whether they are: 

● Iron and steel 

● Aluminum 

● Non-ferrous metal, e.g. windings 

The winding insulation is incinerated during copper recycling. 

● Insulating materials 

● Cables and wires 

● Electronic waste 

Process materials and chemicals  
Sort the process materials and chemicals for recycling according to whether they are for 
example:  

● Oil 

● Grease 

● Cleaning substances and solvents 

● Paint residues 

● Anti-corrosion agent 

Dispose of the separated components according to local regulations or via a specialist 
disposal company. The same goes for cloths and cleaning substances which have been 
used while working on the machine. 

Packaging material 
● If necessary, contact a suitable specialist disposal company. 

● Wooden packaging for sea transport consists of impregnated wood. Observe the local 
regulations. 

● The foil used for water-proof packaging is an aluminum composite foil. It can be recycled 
thermically. Dirty foil must be disposed of via waste incineration. 
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Appendix A
A.1 SIEMENS Service Center 

Details regarding the design of this electrical machine and the permissible operating 
conditions are described in these instructions. 

Field service visits and spare parts  
If you wish to request a field service call or order spare parts, please contact your local 
Siemens sales office. This office will contact the responsible service center on your behalf. 
You can find your local contact partner here.  

Technical queries or additional information 
If you have any technical queries or you require additional information, please contact the 
Siemens Service Center.  

Please have the following machine data ready:  

● Machine type 

● Serial number 

You can find this data on the rating plate of the machine.  

Service numbers 

Table A- 1 Siemens Service Center contact details  

Time zone Telephone Fax Internet 
Europe / Africa +49 911 895 7222 +49 911 895 7223 http://www.siemens.com/automation/support-request 

(http://www.siemens.de/automation/support-request) 
Americas +1 423 262 2522 +1 423 262 2200 mailto:techsupport.sea@siemens.com 
Asia / Pacific +86 1064 757 575 +86 1064 747 474 mailto:support.asia.automation@siemens.com 

A.2 Language versions on the Internet 

Language versions can be found on the Internet 
Internet page: http://www.siemens.com/motors (http://www.siemens.com/motors) 

If you require additional language versions, please contact the Siemens Service Center. 
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Appendix  
A.3 Further documents 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
112 Operating Instructions, 06/2011, 5 610 00000 02 000 

A.3 Further documents 
These operating instructions can also be obtained at the following Internet site: 

http://www.siemens.com/motors 

General Documentation 
 
1.517.30777.30.000 1XP8001 encoder 
5.610.70000.02.015 External fan 
5.610.70000.10.020 Spring-loaded brake 
5 610 00002 09 000 Incremental encoder 1XP8012-1x 
5 610 00002 09 001 Incremental encoder 1XP8012-2x 
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1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 113 

Technical data and drawings B
B.1 Exploded drawings 
B.1.1 1LA,1LP,1MA,1MF,1PP6/7/9 FS 56 ... 90L 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
114 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.2 1LA,1LP,1MA,1MF,1PP6/7/9 FS 100 ... 160 
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 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 115 

B.1.3 1LA5180 ... 225 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
116 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.4 1MA6180 ... 200 

 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 333 of 467



 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 117 

B.1.5 Terminal boxes 1MA6180 ... 200 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
118 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.6 1MJ6070 ... 200 
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 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 119 

B.1.7 Terminal boxes 1MJ6070 ... 160 
CHANGE FS 71...160 Ex d 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
120 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.8 Terminal boxes 1MJ6180 ... 200 (Ex e) 
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 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 121 

B.1.9 Terminal boxes 1MJ6180 ... 200 (Ex d) 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
122 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.10 1LE1 FS 80 ... 160 aluminum 
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 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 123 

B.1.11 1LE1 FS 100 ... 200 cast iron 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
124 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.12 1LE1 FS 225 ... 315 cast iron 
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 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 125 

B.1.13 1LG4/6 FS 180 ... 315 
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
126 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.14 1LG4/6 gk330, gt320, gk430, gt420 

gk 330 gt 320

gk 430 gt 420
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 Technical data and drawings 
 B.1 Exploded drawings 

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 127 

B.1.15 1LG4/6 gk431, gt421, gt520, gt540 

gt 431

5.16

gt 421

gt 520 gt 540
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Technical data and drawings  
B.1 Exploded drawings 

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
128 Operating Instructions, 06/2011, 5 610 00000 02 000 

B.1.16 1LG4/6 gt620, gt640, gt791 

 

 

 

gt 620 gt 640

gt 791

gt 791
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1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 129 

Notes 12
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Notes  
  

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
130 Operating Instructions, 06/2011, 5 610 00000 02 000 

Glossary 

AS 
Drive end (DE) 

BA 
Operating instructions 

BG 
Frame size 

CE 
CE marking 

Code F 
Balanced with whole featherkey 
(full) 

Code H 
Balanced with half featherkey (half) 

CSA 
Canadian Standard Association 

CSA E 
Canadian Standard Association 
Energie Efficiency Verification 

CT 
Coolant temperature 

 

 
 
DE 

Drive end (D end of shaft) 

EC type-examination certificate 
Evidence of a machine certified by 
an inspection body 

EMC 
Electromagnetic compatibility 

Ex 
Codes for explosion-protected 
equipment 

IC 
International Cooling (standard) 

IM 
International mounting standard 
design 

Internet 
www.siemens.com/motors 

IP 
Degree of protection 

ISPM 
International Standards for 
Phytosanitary Measures 
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 Index 
  

1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
Operating Instructions, 06/2011, 5 610 00000 02 000 131 

N code 
Balanced without featherkey (non) 

NDE 
Non-drive end  

NE/NDE 
Non-drive end 

SH 
Shaft height 

UL 
Underwriters Laboratories 

VIK 
Verband der industriellen Energie- 
und Kraftwirtschaft e.V. (German 
Association of Industrial Energy 
Users and Self-Generators) 

Zone 1 
Atmosphere: Gas; Danger level: 
Occasional danger; Type of 
protection: Increased Safety "e" + 
Flameproof Enclosure "d" 

Zone 2 
Atmosphere: Gas; Danger level: 
Infrequent and short-term danger; 
Type of protection: Non-sparking 
"n" 

Zone 21 
Atmosphere: Dust; Danger level: 
Occasional danger; Type of 
protection: Protection by enclosure 
"tD" 

Zone 22 
Atmosphere: Dust; Danger level: 
Infrequent and short-term danger; 
Type of protection: Protection by 
enclosure "tD" 
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Index 
  

 1LA5/6/7/9, 1LE1, 1LG4/6, 1LP7/9, 1MA6/7, 1MF6/7, 1MJ6/7, 1PC1/3, 1PP6/7/9 
132 Operating Instructions, 06/2011, 5 610 00000 02 000 

 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 349 of 467



Section 6: Wash Press Solenoid 

Valves Operating Instructions 
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State 10 / 2012 - 1 - 
No responsibility is accepted for the accuracy of this informations 

Operating instructions for pilot operated solenoid valves 
 
Type 239, 240, 639 (basic type 239 as block construction)  
 
It is essential to follow these installation and operating instructions. To ensure perfect 
function and long service life, the limit values for pressure and temperatures must be 
observed, as must the informations contained in the data sheet and delivery note. You 
must also comply with national regulations when in use in safety areas. Failure to 
follow these instructions will exempt us from all liability and will invalidate the 
warranty on equipment and accessories.  
 
� Function:  
The standard pilot operated valves are always closed when de-energized (NC). In the de-
energized position, the plunger closes the pilot orifice by means of spring force. The medium 
reaches the upper control chamber via the build-up orifice and supports the closing process. 
The diaphragm or piston then seals the valve sea, assisted by the pressure of the medium. If 
the solenoid is energised by applying a voltage, the plunger lifts opening the pilot orifice and 
the pressure in the control chamber falls. The higher pressure below then lifts the diaphragm 
or piston off the valve seat. The valve opens.  
 
� Important for smooth valve function::  
Observe the specified pressure difference between connection “P” and connection “A”. 
 

Please note: If the follow-up rate is too small in relation to the nominal diameter, then ∆p may 
also to small.  
 
� Storage and transportation:  
The valves must be properly protected and stored in a clean, dry area. For the handling of 
heavy valves, only use the eye bolts provided for this purpose and / or suitable certified 
slings on the valve body. Never use the actuator as a carrying handle or lever!!!  
 
� Installation:  
When installing, the direction of the medium which flows through the valve, must be taken 
into consideration. The valve is designed to function in a specific direction only, and its 
function is defined. If the valve is not correctly installed, it will not function. To prevent the risk 
of this happening, the valve is engraved with permanently legible marking on the 
connections. P for input, A for output and R for return flow or, in the case of 3/2-way valves, 
for the second output. The installation direction of the standard type valve up to DN 50 (G2”) 
is optional. With the combination of added options, only after consultation with RSG. As for 
DN 65 and above, it is only permitted to install the valve with the actuator in the vertical 
position with the medium flowing horizontally. Always take into consideration the direction of 
the arrows or the connection marking (P,A,R) on the housing, in respect to the flow of the 
medium. Before installation, rinse through pipes with pressure intervals. In accordance with 
DIN 3394 and DIN EN 161, a strainer must be fitted upstream of every shutoff valve, so as to 
ensure smooth functioning with neutral media. Dirt may cause blockage of small orifices such 
as the pilot or reduction orifice, and may restrict or prevent functions such as closing / 
opening the valve. If a valve is installed with a sleeve connection, please do not use the coil 
as a lever. Connection flanges, inclusive of sealing material and connection elements, 
conform to the standards from pipeline manufacturing and are responsibility of the system 
engineer.  
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State 10 / 2012 - 2 - 
No responsibility is accepted for the accuracy of this informations 

� Putting into operation:  
Depending on the area of use, surface temperatures higher or lower than the ambient 
temperatures may occur on the valve housing. In system engineering, pipes witch large 
temperature differences relative to the ambient temperature are usually insulated accordingly 
to save energy. This insulation should also include the housing of the industrial valves.  
The solenoid must not be insulated both for thermal reasons (heat build-up) and also to 
permit easy maintenance. Insulating the housing excludes the possible risk of burns. The 
decision regarding insulation is taken by the system engineer and is thus his responsibility. 
Finally, there is a small residual risk caused by high temperature on the solenoid, which 
depends on the frequency of operation. Caution: surface temperature can be above +100°C  
 
Attention: Coils with alternating voltage are only to be operated when they are fitted to a 
solenoid tube. The operation without such a tube could lead to a higher flow of voltage 
through the coil than approved and therefore leading to a thermal self-destruction of the coil.  
 
Some valves are equipped with adjustable closing regulation, which is set at the factory for 
reliable valve function with regard to closing time at a viscosity of the medium of up to 22 
mm²/s. The setting is made using a locked adjustment screw and can, if required, be 
changed and readjusted by the customer to suit the particular system. This entails the risk 
that, if handled incorrectly, the adjustment screw might be removed completely and the 
medium would be able to escape to the outside through the control orifice.  
 
Furthermore, the closing time is set at the factory so that up to the stated viscosity of the 
medium no, or only minimal, pressure surges occur in the pipe system. Adjustment by the 
customer / system operator may, however, be necessary (depending on the viscosity of the 
medium). For this reason, the adjustment screw must not be fixed. It is therefore the 
responsibility of the system operator to have the adjustment made by expert staff when the 
system is put into operation and thereby prevent the risk of the adjustment screw being 
removed completely.  
 
When operating the industrial valve within a system, electrostatic charges may occur due to 
the flow of the medium. These charges are normally discharged to earth via a cable 
connection or via the electrically conductive pipe system. The industrial valve has a threaded 
hole in the housing to permit connection of a cable.  
 
� Electrical connection:  
The solenoid systems in the standard range have either a plug-in connection or a terminal 
box on the solenoid. Before connecting the power supply, check the specified type of current 
and voltage on the rating plate and delivery note. Voltage tolerance +5% / -10%. The valves 
are designed for continuous duty. The operating time is the function in which the solenoid 
remains energised until the load temperature is reached. Protect electrical connections 
against continuous moisture. If installed outdoors, provide adequate covering. IP65 
enclosure protection means that the unit is only designed for short exposure to moisture. 
Electrical connections must only be made by qualified staff. In the case of solenoids that only 
operate with accompanying rectifier or switching electronics, it is obligatory for these to be 
connected. Attention: The use of a solenoid with alternating current is only permitted with the 
use of a tube. If the solenoid is attached to a current without being attached to a solenoid 
tube it will burn out after a short period of time! 
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No responsibility is accepted for the accuracy of this informations 

� Possible malfunctions:  
Check the direction of flow, voltage, place of use and operating pressure!  
 
Valve does not closed  

• no, or inadequate, ∆p or flow rate is present 

• dirt in the control orifices  

• plunger is sticking  

• rated voltage is not present  

• incorrect installation position  

• direction of arrow or markings (P,A, R) is not identical with the direction of flow  
 
Valve does not open  

• diaphragm or plunger is defective  

• load relief orifice is blocked (inspect the seal or screw connection)  

• plunger does not rise (audible knocking or “clicking”)  

• connection voltage has been interrupted or is insufficient  

• solenoid or rectifier is defective  

• plunger is sticking in a blocked tube (When the anchor does not reach the stroke end 
position, this causes the coil to fail after a short time if the alternating current solenoid 
is energised. -> thermal overload)  

• rated voltage and coil voltage are different  
 
�  Action:  
Action must only be taken by qualified staff and using suitable tools. If the valve is still under 
warranty, you must consult the firm RSG before taking any action, failure to this will result in 
the termination of the warranty. When added options are present and the valve differs from 
the standard, due to the different possibilities and / or of the valves special functions, please 
follow the technical data as shown in the delivery note or preceding offer. In this case these 
operating instructions only apply with limitations.  
 
� Maintenance: 
The performance of maintenance on them valve depends upon the operating conditions. It is 
recommended to clean the valve at regular intervals whereby the interval is depending upon 
the medium and the operating conditions. The valve should be checked at least every 6 
month to see if is functioning correctly and if it has any outward leakage. Whilst undergoing 
maintenance, the various components should be inspected for excessive wear. For the 
maintenance as well as any uncertainty reference the valve, it is advised that contact is 
made with RSG for further information. In order to maintain the efficiency and function of the 
valve it is recommended that the valve be actuated at regular intervals.  
 
� Information about the “Pressure Equipment Directive”: 
All valves are designed and manufactured in accordance with the EU Directive 97/23/EC 
(Pressure Equipment Directive). Equipment that has no CE mark on the housing comes 
under Article 3 Paragraph 3 of the directive. They are designed and manufactured on the 
basis of “good engineering practice” and are not allowed to carry a CE mark. 
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Section 7: Sluicing Launder 
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We reserve the right to make technical modifications Luggage Pt STP KLS Sluice   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 KLS Sluice  
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We reserve the right to make technical modifications Luggage Pt STP KLS Sluice   

 
 

 
 
 
 
 
Description and Technical Data 
 
The Kuhn KLS 390 launder system collects material ejected from 8 perforated plate band screens (one launder for 
each bank of 4) and conveys the product to three washpresses (WPR-0220-01, -02 and -03) via two distribution 
boxes (DG—0210-001 and -002, at bottom of each launder) fitted with pneumatically actuated diverters. Under 
normal operation two washpresses share the duty and the duty selection is rotated on a regular basis (operator 
adjustable, recommended initial setting, daily). 
 
Each band screen discharges its own make up water, discharging only during the screen cleaning cycle and no 
additional water is normally added. A 50mm permanent washwater connection at the top of each sluice allows the 
sluices to be occasionally flushed as required.  
 
 
The flow rate through the sluice will vary according to how many screens are in their cleaning cycle. Under normal dry 
weather flows the sluice will pass a maximum flow comprising the flow from one or more band screens as required. 
Each sluice has been designed to pass a maximum flow rate of 20L/s during wet weather peak flows if all band 
screens are cleaning simultaneously.  
 
Each sluice is fitted with two overflow weirs and outlets that are situated at the distribution box, approximately half 
way and at the top end of the sluices. 
 
 
The diverters comprise a pivoting elbow driven by a pneumatic actuator mounted on the outside of the tank.  
 
  

Description and Technical Data 
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We reserve the right to make technical modifications Luggage Pt STP KLS Sluice   

Technical Details 
 

1.1.1 KLS Sluice  
Front (Bank A) 

 
Type:     KLS 390/19.9  

Tag number:    SL-0210-001 

Serial number:    14/878-010 

   

 

1.1.2 KLS Sluice  
Back (Bank B) 

 
Type:     KLS 390/17.7  

Tag number:    SL-0210-002 

Serial number:    14/878-011 

 

 

1.1.3 Dimensions and technical specifications 
 

Design Flow Rate:    20 L/s 

 

Flushing Connection    DN50 mm 

 

Total length:    19900 and 17700 mm 

 

Nominal width:    430 mm 

 

Nominal height:    450 mm 

 

 

Launder weight:  Bank A  1469  kg 

 

Launder weight:  Bank B  1286 kg 

 

Maximum Component Weight:   480 kg 

 

 

Diverter Box Weight:      510  kg 

1.1.4 Materials 
 

Trough, lids and supports:   AISI 316Ti 
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We reserve the right to make technical modifications Luggage Pt STP KLS Sluice   

 
 
 
 
 
 
 
 
 
The Kuhn KLS 390 sluices comes in four main sections that are bolted together to form the channel, and several 
smaller sections including the distribution boxes. All sections will generally be delivered fully assembled with all 
covers and supports in place.  
 

1. Installation of Channel Sections 
 
Lift the downstream channel section using a suitable lifting bar and slings in two places; fit the support legs in place at 
the approximate heights shown in the general arrangement. Lift the section into place directly onto the bare concrete. 
Lift and install the two lower sections in a similar manner, and loosely bolt the sections together using the gaskets and 
fittings provided. Check the lateral position of the sluice so that the centerline of the launder approximately matches 
the centerline of the screen outlet chutes. Check the outlet level of the band screen(s) connection flanges (nominally 
at 1.898m above the underside of the launder base plates) and if necessary loosen and adjust the support legs 
slightly to obtain a consistent level to the band screen chute(s). Check and adjust the longitudinal position so that the 
screen inlets lie on the channel centerlines.  
 
The sluices do not need to be anchored into position until the final sections of the sluices are connected and the entire 
launder can be adjusted and shimmed as necessary to achieve optimal alignment at the band screens, without 
affecting the straightness of the launder. An end plate can be used to utilize the lower sections as the further band 
screens are installed and commissioned. Additional sluice sections are installed using the same procedure as above. 
 
After optimal launder straightness and support leg connections have been established, fasten the flanged 
connections. Drill through the support base plates with a masonry drill, and set the chemical anchors after thoroughly 
cleaning the holes. Recheck the height and inclination and lateral and longitudinal alignment of the sluice and tighten 
all bolts.  
 

2. Installation of the Distribution Box 
 
Lift the distribution box with pipe coupling in place and position on the support platform so that the coupling locates 
with the sluice outlet. Check the horizontal and vertical level and the distance of the outlet flanges from the platform 
and to the wash press hoppers underneath. Mark out the position of the support brackets, remove and weld into 
position. The welded connections should be passivated and cleaned. Fit the lower pipe sections and ensure the seal 
is in place before inserting the lower pipes into the washpress hoppers using the seals supplied. Loose items such as 
the level sensors can now be installed. 
 
  

Installation Instructions 
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We reserve the right to make technical modifications Luggage Pt STP KLS Sluice   

 
 
 
 
 
 
 
 
 
 

FESTO Cylinder Information 
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Section 8: Distribution Box -  Festo 

Cylinder Information 
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Operating conditions and standards in pneumatics

What must be taken into account when using Festo products?

The limit values specified in the technical

data and any specific safety instructions

must be adhered to by the user in order

to ensure correct functioning.

When using pneumatic components,

ensure that they are operated using cor-

rectly prepared compressed air without

aggressive media as well as compliance

with environmental specifications

(e.g. climate).

When Festo products are used in safety-

oriented applications, all national and

international laws and regulations,

for example the Machinery Directive,

together with the relevant references to

standards, trade association rules and

the applicable international regulations

must be observed and complied with.

Unauthorised conversions or modifica-

tions to products and systems from Festo

involve a safety risk and are thus not

permitted.

Festo does not accept any liability for

resulting damages.

You should contact Festo's advisors if one

of the following apply to your application:

• The ambient conditions and conditions

of use or the operating medium differ

from the specified technical data.

• The product is to perform a safety

function.

• A risk or safety analysis is required.

• You are unsure about the product's

suitability for use in the planned

application.

• You are unsure about the product's

suitability for use in safety-oriented

applications.

All technical data are correct at the time

of going to print.

All content, texts, representations, illus-

trations and drawings included in this

catalogue are the intellectual property of

Festo AG & Co. KG and are protected by

copyright law.

All rights reserved, including translation

rights. No part of this publication may be

reproduced or transmitted in any form or

by any means, electronic, mechanical,

photocopying or otherwise, without the

prior written permission of Festo AG &

Co. KG.

All technical data are subject to change

according to technical updates.

Standards in pneumatics

Standards also have great significance in

pneumatics. Standards mean harmonisa-

tion. Standardisation is also the basis for

the free trade of goods and services

between companies nationally as well as

internationally.

Standards in industry describe the

state-of-the-art technology. They provide

a common basis for the evaluation of

technical aspects. Standards relevant for

pneumatics deal with dimensions, safety

and quality. Festo has for many years

been actively participating in the relevant

national and international standards

organisations.

Pneumatic drives

• Standards-based cylinders to

ISO 6432

• Standards-based cylinders to

ISO 21287

• Standards-based cylinders to

ISO 15552 (ISO 6431, DIN ISO 6431,

VDMA 24 562), NFE 49003.1 and

UNI 10290

• Rod clevises to ISO 8140 and

DIN 71752

• Rod eyes to ISO 12 240-4,

dimensional series K

Valves/valve terminals

• Valve terminals for standard valves

• Solenoid and pneumatic valves with

port pattern to ISO 15407-1

• Valve sub-bases to ISO 15407-1

• Valve terminals with port pattern to

ISO 15407-2

• Solenoid and pneumatic valves with

port pattern to ISO 5599-1

• Valve terminals with port pattern to

DIN ISO 5599-2

• Valve sub-bases with port pattern to

ISO 5599-1 and external dimensions

to VDMA 24345

• Solenoid valves with port pattern to

VDI/VDE 3845 (Namur)

Compressed air preparation

• Compressed air quality to

ISO 8573-1:2010

• Bourdon tube pressure gauge to

EN 837-1

• Capsule pressure gauge to EN 837-3

• Reservoirs to directive 97/23/EC,

87/404/EEC or EN 286-1

General information > Technical information >

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 361 of 467



Subject to change – 2013/062 � Internet: www.festo.com/catalogue/...

Compressed air preparation

Why compressed air preparation?

Properly prepared compressed air helps

to prevent faults in pneumatic compon-

ents. It increases the service life of the

components and reduces machine fail-

ures and downtime, thereby increasing

process reliability.

Compressed air contains contaminants in

the form of

• particles,

• water and

• oil.

Water and oil can be in liquid or gaseous

form and change from one state to an-

other within the compressed air system.

An actual compressed air system will not

have any of these contaminants in their

pure form; they will occur in a mixture.

The composition of this mixture can vary

greatly at different times in different

places in the system. For example, water

can collect in branch lines or particles

can become deposited in empty spaces

over time, and then be propelled along at

one stroke by a pressure surge.

Poorly prepared compressed air causes

faults such as:

• Accelerated wearing of seals

• Oil-fouled valves in the control section

• Dirty silencers

Possible effects for the user and

machine:

• Reduced machine availability

• Higher energy costs due to leakages

• Higher maintenance costs

• Shorter component and system service

life

Particles

Particles in the compressed air usually

occur in the form of dust (carbon black,

abraded and corrosion particles). Metal

chips (e.g. from conversion work) and

residues of sealants such as PFTE tape

can also occasionally get into the

compressed air via the compressed air

system.

The particles are classified as

fine dust: size 0.1 … 5 µm and

coarse dust: size > 5 µm

in accordance with ISO 8573-1:2010.

Water content in air

The maximum water content in air (100%

relative air humidity) is dependent on

temperature. Air can only absorb a cer-

tain quantity of water (in g) per volumet-

ric unit (in m³), irrespective of pressure.

The warmer the air, the more water it can

absorb. Excessive humidity manifests it-

self as condensation. If the air temperat-

ure drops, for example from 20 °C to

3 °C, the maximum water content of com-

pressed air is reduced from 18 g/m³ to

6 g/m³. The compressed air can now no

longer absorb more than approx. 1/3 of

water. The rest (12 g/m3) is precipitated

as drops (dew) and must be drawn off so

that it cannot cause any malfunctions.

Air temperature [°C]

W
at
er
co
n
te
n
t
[g
/m

3
]

Water condensation

Water is always present in the air in the

form of natural air humidity. During the

cooling of compressed air, water is re-

leased in large quantities. Drying helps

to prevent corrosion damage in com-

pressed air systems and prevents mal-

functions in the connected consuming

devices.

General information > Technical information >

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 362 of 467



2013/06 – Subject to change 3� Internet: www.festo.com/catalogue/...

Compressed air preparation

Oil contamination

Similarly, in the case of oil-free operating

compressors, oil aerosols present in the

drawn-in air also lead to a corresponding

residue of oil pollutants. However, this oil

is not suitable for the lubrication of

drives and can even lead to the clogging

of sensitive parts.

How clean should compressed air be?

The compressed air quality is determined by the requirements

The answer is quite simple: compressed

air must be so clean that it cannot cause

any malfunctions or damage.

As each filter also creates a flow

resistance, compressed air should be as

clean as possible for economic reasons.

The wide application range of

compressed air places many different re-

quirements on compressed air quality. If

high quality is required, several filtration

stages are necessary� page 6. If just a

single "fine" filter were used, it would

quickly become ineffective.

Sizing

Note

Equipment at an air branching/air

distribution input should have a high

flow rate as it must supply the total air

requirement.

More information

� www.festo.com/catalogue/

compressed air preparation

The size of the service unit depends on

system air consumption. Undersizing

leads to pressure fluctuations and to

reduced filter service life.

For cost reasons, high quality

compressed air should only be used

where it is absolutely necessary.

Branching modules between the indi-

vidual filter stages enable the user to tap

off compressed air of various qualities.

Service unit functions

Compressed air filters remove particulate

and droplets of moisture from the air.

Particles > 40 … 5 µm (depending on

grade of filtration) are retained by a

sintered filter. Liquids are separated with

the aid of centrifugal force. The condens-

ate which accumulates in the filter bowl

must be emptied from time to time, be-

cause it would otherwise be drawn in by

the air flow.

Various industries often require finely

filtered air. Fine and micro filters are

used for this. Fine filters are used for pre-

filtering down to a particle size of 1 µm.

Micro filters further purify pilot air, re-

moving practically all remaining water

and oil droplets and contamination

particles. The degree of compressed air

filtration is 99.999% relative to a

particle size of 0.01 µm.

The pressure regulator maintains a con-

stant working pressure (secondary side),

regardless of the pressure variations in

the system (primary side) and the air con-

sumption. Supply pressure must always

be greater than working pressure.

The compressed air lubricator provides

pneumatic components with adequate

lubricant if required. Oil is drawn from a

reservoir and atomised when it comes

into contact with the air stream. The lub-

ricator is only functional when the air

flow is sufficiently strong.
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Compressed air preparation

Lubricated compressed air

The following notes must be observed

when lubricated compressed air is used:

• Use Festo special oil OFSW-32 or the

alternatives listed in the Festo

catalogue (as specified in

DIN 51524-HLP 32; basic oil viscosity

32 cSt at 40 °C).

• If lubricated compressed air is used,

additional lubrication must not exceed

25 mg/m3 (ISO 8573-1:2010). The

quality of compressed air downstream

of the compressor must correspond to

that of unlubricated compressed air.

• The lifetime lubrication required for

unlubricated operation can be

"flushed out" when products are oper-

ated using lubricated compressed air.

This can result in malfunctions if a sys-

tem is switched back to unlubricated

operation after lubricated operation.

• The lubricators should, where pos-

sible, always be installed directly

upstream of the cylinders used in order

to prevent operating the entire system

with lubricated air.

• Never over-lubricate the system. To de-

termine the correct lubricator settings,

the following "oil form test" can be im-

plemented: hold a piece of white card

approx. 10 cm away from the exhaust

port (without silencer) of a working

valve of the most distant cylinder. Al-

low the system to work for some time,

the card should only show a pale yel-

low colouration. If oil droplets appear,

this is an indication that too much oil

has been used.

• The colour and condition of the ex-

haust silencer provide further evidence

of over-lubrication. Marked yellow

colouration and dripping oil indicate

that the lubrication setting is too high.

• Dirty or incorrectly lubricated

compressed air will reduce the service

life of the pneumatic components.

• Service units must be inspected at

least twice a week for condensate and

correct lubrication settings. These

inspections should be included in the

machine maintenance plan.

• To protect the environment, as little

lubrication as possible should be

used. Festo pneumatic valves and

cylinders have been constructed in

such a manner that, under permitted

operating conditions, additional

lubrication is not required and yet a

long service life is guaranteed.

Oil content

A differentiation must be made between

residual oil for operation with unlubric-

ated air and additional oil for operation

with lubricated air.

Unlubricated operation:

Examinations involving residual oil con-

tent have revealed that the various types

of oil have entirely different effects. For

this reason, a distinction must be made

between the following oil types when

analysing the residual oil content:

• Bio-oils: oils based on synthetic or

natural ester (e.g. rapeseed oil methyl

ester). In this case, residual oil content

must not exceed 0.1 mg/m3.

This corresponds to ISO 8573-1:2010

class 2� www.festo.com/catalogue/

compressed air preparation. Larger

quantities of oil result in damage to

O-rings, seals and other equipment

parts (e.g. filter bowls) in pneumatic

systems, and may result in premature

product failure.

• Mineral oils (e.g. HLP oils to

DIN 51524, part 2) or similar oils

based on polyalphaolefin (PAO). In this

case, residual oil content must not

exceed 5 mg/m3. This corresponds to

ISO 8573-1:2010 class 4

� www.festo.com/catalogue/

compressed air preparation. A higher

residual oil content cannot be permit-

ted, regardless of compressor oil, be-

cause permanent lubrication would

otherwise be flushed out over a period

of time. This can lead to malfunctions.

Humidity Solids Note

Optimum compressed air preparation

means fewer machine failures and

greater process reliability. See

Compressed air quality analysis

� www.festo.com

Max. pressure dew point 3 °C.

Corresponds to ISO 8573-1:2010, at

least class 4� www.festo.com/

catalogue/compressed air preparation.

Note

The pressure dew point must be at

least 10 K lower than the temperature

of the medium, since ice would other-

wise form in the expanded compressed

air.

Permissible particle load max. 10 mg/m³,

particle size max. 40 µm.

Corresponds to ISO 8573-1:2010 class 7

� www.festo.com/catalogue/

compressed air preparation.

Suitable oils

Special oil in 1 litre containers:

Order code OFSW-32
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Compressed air preparation

Purity classes for particles to ISO 8573-1:2010

Class Maximum number of particles per m³ as a function of particle size d

0.1 µm < d ≤ 0.5 µm 0.5 µm < d ≤ 1.0 µm 1.0 µm < d ≤ 5.0 µm

0 As stipulated by the equipment user, stricter requirements than class 1

1 ≤ 20,000 ≤ 400 ≤ 10

2 ≤ 400,000 ≤ 6,000 ≤ 100

3 Not specified ≤ 90,000 ≤ 1,000

4 Not specified Not specified ≤ 10,000

5 Not specified Not specified ≤ 100,000

Class Mass concentration Cp

[mg/m³]

61) 0 < Cp ≤ 5

71) 5 < Cp ≤ 10

X Cp > 10

1) Air cleaned using universal filters designed for particle sizes of 5 µm (class 6) and 40 µm (class 7) is normally used for the compressed air supply to industrial tools and pneumatic machines. These designs have been used for many

years, before the latest systems for measuring particle sizes were developed, and have enabled satisfactory operation while minimising pressure (and therefore performance) losses.

These filters are not 100% efficient; they offer efficiency of at least 95% based on the specified particle size, i.e. for class 6, 95% of all particles of the size 5 µm are filtered; for class 7, 95% of all particles of the size 40 µm are

filtered (measured as per ISO 12500-3).

Purity classes for humidity and liquid water to ISO 8573-1:2010

Class Pressure dew point

[°C]

0 As stipulated by the equipment user, stricter requirements than class 1

1 ≤ –70

2 ≤ –40

3 ≤ –20

4 ≤ +3

5 ≤ +7

6 ≤ +10

Class Concentration of liquid water Cw

[g/m³]

7 Cw ≤ 0.5

8 0.5 < Cw ≤ 5

9 5 < Cw ≤ 10

X Cw > 10

Purity classes for total oil content to ISO 8573-1:2010

Class Total concentration of oil (liquid, aerosol and vapour)

[mg/m³]

0 As stipulated by the equipment user, stricter requirements than class 1

1 ≤ 0.01

2 ≤ 0.1

3 ≤ 1

4 ≤ 5

X > 5
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Compressed air preparation

Compressed air quality in use

Designation to ISO 8573-1:2010

[particle:water:oil]

The class that can be achieved with

compressed air preparation depends on

the quality of the compressed air

downstream of the compressor.

The specifications apply to typical

compressed air systems (this list is not

exhaustive).

Central air preparation Air

distribution

Decentral air preparation Typical applications

Component Class Class Component Class3)

Compressor [–:–:–] [–:–:–] Water separator [–:7:4] All applications where the compressed air must be

virtually free from condensate. No defined particle

filtering.

Compressor

+ pre-filter

+ air dryer

[7:4:4]1) [–:4:–]2) Filter

40 µm

[7:4:4] Operating medium for valves, cylinders, secondary

packaging

(standard)

Filter

5 µm

[6:4:4] Servopneumatic positioning using proportional

directional control valves, compressed air tools

Filter

5 + 1 µm

[5:4:3] Applications with a residual oil content

< 0.5 mg/m³, textile industry, pneumatic spinning

machines, paper industry

Filter

5 + 1 + 0.01 µm

[1:4:2] Applications with a residual oil content < 0.01 mg/m³,

e.g. air bearings, painting, powder coating

Filter

5 + 1 + 0.01 µm

+ activated carbon filter

[1:4:1] Applications with a residual oil content < 0.003 mg/

m³, reduction of oil vapours and odours, optical

instruments, sealing air for precision glass scales/

lasers, primary packaging

Filter

5 + 1 + 0.01 µm

+ activated carbon filter

+ membrane dryer

[1:3:1] Semiconductor industry, pharmaceutical products

Filter

5 + 1 µm

+ adsorption dryer

[2:2:2] Applications in the low-temperature range, dry process

air, powder transportation, food production [1:2:1]

1) Much higher classes are possible with suitable air preparation downstream of the compressor.

2) Pipe systems can increase the particle content of the compressed air (chips, rust,…), liquid oil can concentrate the compressed air distribution in some paths. Specifications apply at normal room temperature.

If parts in the compressed air system are subject to lower temperatures, the humidity class must be chosen so that the pressure dew point is 10 K below the minimum expected temperature.

3) Class according to ISO 8573-1:2010 at room temperature (20 °C).

Definition of the compressed air purity class to ISO 8573-1:2010

The quality of the compressed air is

determined by

• solid contaminants (particles),

• humidity and water, and

• oil content.

The air purity class is specified as follows:

A = Particles

B = Humidity

C = Oil content

Example:

ISO 8573-1:2010 [-:7:-]

Particles: Not defined

Humidity: ≤ 0.5 g/m³

Oil content: Not defined
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Operating conditions for valves

Medium

Under normal operating conditions,

pneumatic valves from Festo can be

operated with lubricated or unlubricated

compressed air.

If any particular product requires a

different quality of compressed air, this is

indicated in the technical data for the

relevant product.

Operation with unlubricated compressed

air is made possible by the selection of

the material combinations, the shape of

the dynamic seals and the basic

lubrication applied ex works.

Operation with unlubricated compressed

air is not possible under the following

operating conditions:

• Once the valves have been operated

with lubricated compressed air, it is

essential that lubricated compressed

air is always used subsequently since

the oil in the lubricated air will have

flushed away the basic lubrication.

• In all cases, a grade of filtration is

required that removes contaminants

up to 40 µm (standard filter cartridge

version).

Micro compressed air filtration may be

required for special applications.

Nominal size

The nominal size provides information

about the smallest cross section in the

main flow of the valve. It specifies the

diameter of the orifice and is expressed

in mm. This is a measurement that only

provides a limited comparison between

different components. To compare

products, the standard nominal flow rate

must also be considered.

Standard nominal flow rate

Standard nominal flow rate qnN is the

flow rate characteristic used by Festo for

a device or component expressed in

l/min.

The standard nominal flow rate qnN is

the flow rate based on standard condi-

tions (to DIN 1343) under the following

measurement conditions:

• Test medium air

• Temperature 20 ±3 °C (temperature of

medium)

• Test specimen at ambient temperature

• The pressures to be set are for com-

ponents with constant cross section

(e.g. directional control valves):

Supply pressure p1 = 6 bar

Output pressure p2 = 5 bar

Standard conditions to DIN 1343:

• tn= 0 °C (standard temperature)

• pn= 1.013 bar (standard pressure)

Exception 1:

Silencer

Supply pressure p1 = 6 bar

Output pressure p2 = pamb

pamb= atmospheric pressure

Exception 2:

Low-pressure components

Supply pressure p1 = 0.1 bar

Output pressure p2 = pamb

Exception 3:

For pressure regulators:

Supply pressure p1 = 10 bar (constant)

and output pressure p2 = 6 bar

at q = 0 l/min are set for the test speci-

men. Subsequently, the flow rate is

slowly and constantly increased using

the flow control valve until the output

pressure reaches a value of p2 = 5 bar.

The resulting flow rate is measured.

Pressure and pressure ranges

Pressure Operating pressure Operating pressure range

Force per area. There is a difference

between differential pressure with re-

spect to atmosphere and absolute pres-

sure. Pressure specifications for pneu-

matic devices must normally be as-

sumed to be the differential pressure

with respect to atmosphere, unless ex-

pressly indicated otherwise.

Symbol

Differential pressure with respect to

atmosphere p

Absolute pressure pabs

Unit: bar, Pa (pascal)

1 bar = 100,000 Pa

Data quoted as "max." or "max. permiss-

ible" values refer to the maximum safe

pressure at which a component or

system can be operated.

The range between the lowest required

and highest permissible operating pres-

sure for safe operation of a component

or system. This pressure range is also

referred to in pneumatics as the working

pressure range.

Pilot pressure range Drop-off pressure Absolute pressure Response pressure

The range between the lowest required

and highest permissible pilot pressure

for correct operation of a valve or

system.

The following pressures have been

standardised to ISO 4399: 2.5, 6.3, 10,

16, 40 and 100 bar.

Pressure which, if no longer maintained,

causes a single solenoid directional

control valve to return to the normal

position by means of its spring.

Zero pressure occurs in a completely

air-free space (100% vacuum). Pressure

that is calculated from this theoretical

zero point is absolute pressure.

Pressure at which a directional control

valve is actuated. Catalogue specifica-

tions for response pressure signify that

the indicated minimum pressure must

be present at the signal input to safely

switch the valve.
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Port designations of pneumatic components to ISO 5599

Port designations

Using ISO 5599 numbers

(5/2-way and 3/2-way valves)

Using letters1)

Supply port 1 P

Working lines 2 B

4 A

C

Exhaust ports 3 S

5 R

T

Pilot ports (signal) 102) Z2)

12 Y

14 Z

Pilot air ports (power supply) 81 (12)

81 (14)

Pilot exhaust ports 83 (82)

83 (84)

Leakage lines L

1) still frequently used

2) clears the output signal
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Operating conditions for drives

Medium

Under normal operating conditions,

pneumatic drives from Festo can be

operated with lubricated or unlubricated

dried compressed air. If any particular

product requires a different quality of

compressed air, this is indicated in the

technical data for the relevant product.

Operation with unlubricated compressed

air is made possible by the choice of

materials used, the material

combinations, the shape of the dynamic

seals and the basic lubrication applied

ex-works. Operation with unlubricated

compressed air is not possible under the

following operating conditions:

• Once the drives have been operated

with lubricated compressed air, it is

essential that lubricated compressed

air is always used subsequently since

the oil in the lubricated air will have

flushed away the basic lubrication.

Recommended operating conditions Frequency

Pneumatic drives are intended to convert

pressure energy into motion energy; this

process involves the transmission and

conveying of forces. “Recommended

operating conditions” do not include use

as a spring or cushioning device, since

this would involve additional loads.

If pneumatic drives are operated at

maximum possible speed, a pause time

must be taken into account between the

stroke movements. For operation with

unlubricated compressed air, the

maximum frequency should be based on

an average speed of 1 m/s.

Mounting position Operating pressure Operating pressure range

In general, drives from Festo can be

installed in any desired position. If any

limitations or special measures apply,

these are indicated in the technical data

for the relevant product.

Data quoted as “max.” or “max.

permissible” values refer to the

maximum safe pressure at which a drive

or system can be operated.

The range between the lowest required

and highest permissible operating

pressure for safe operation of

a component or system. This pressure

range is also referred to in pneumatics as

the working pressure range.

Effective force with single-acting cylinders

Permissible deviation of spring forces in

accordance with DIN 2095, quality

class 2, must be taken into consideration

for the cylinders' effective force. The

effective force must also be reduced by

the value of prevailing frictional forces.

The degree of friction depends upon the

mounting position and the type of load

involved. Lateral forces increase friction.

Frictional force must be lower than spring

return force. In as far as this is possible,

single-acting cylinders should be

operated without lateral forces.

Permissible stroke deviations for standard cylinders

ISO 15552 (corresponds to the

withdrawn standards ISO 6431,

DIN ISO 6431, VDMA 24562,

NF E 49003.1, UNI 10290), ISO 6432

and ISO 21287 permit a certain amount

of stroke length deviation from the

nominal value due to manufacturing

tolerances. These tolerances are always

positive. Refer to the table for details

regarding precise permissible deviations.

Standard Piston diameter

[mm]

Stroke length

[mm]

Permissible stroke deviation

[mm]

ISO 6432 8, 10, 12, 16, 20, 25 0 … 500 +1.5

ISO 15552 32 0 … 500 +2

40, 50 500 … 12,500 +3.2

63 0 … 500 +2

80, 100 500 … 12,500 +4

125, 160 0 … 500 +4

200, 250, 320 500 … 2,000 +5

ISO 21287 20, 25 0 … 500 +1.5

32, 40, 50 0 … 500 +2

63, 80, 100 0 … 500 +2.5

Contactless position sensing Piston diameter

Pneumatic drives from Festo with

contactless position sensing are fitted

with a permanent magnet on the cylinder

piston, the magnetic field of which is

used to actuate proximity sensors.

Proximity sensors can be used to detect

end or intermediate positions of

cylinders. One or more proximity sensors

can be clamped to a cylinder, either

directly or using mounting kits.

-N-

This pictogram is used to indicate piston

diameter. This is just represented by∅

in the dimensions table.

General information > Technical information >
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than those shown in the table, the

tolerances must be agreed upon
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Pressure/force table

Piston force [N]

Diameter Operating pressure [bar]

1 2 3 4 5 6 7 8

2.5 0.4 0.9 1.3 1.8 2.2 2.7 3.1 3.5

3.5 0.9 1.7 3.8 3.5 4.3 5.2 6.1 6.9

5.35 2 4 6.1 8.1 10.1 12.1 14.2 16.2

6 2.5 5.1 7.6 10.2 12.7 15.3 17.8 20.4

8 4.5 9 13.6 18.1 22.6 27.1 31.7 36.2

10 7.1 14.1 21.2 28.3 35.3 42.4 49.5 56.5

12 10.2 20.4 30.5 40.7 50.9 61.0 71.3 81.4

16 18.1 36.5 54.3 72.4 90.5 109 127 145

20 28.3 56.5 84.8 113 141 170 198 226

25 44.2 88.4 133 177 221 265 309 353

32 72.4 145 217 290 362 434 507 579

40 113 226 339 452 565 679 792 905

50 177 353 530 707 884 1,060 1,240 1,410

63 281 561 842 1,120 1,400 1,680 1,960 2,240

80 452 905 1,360 1,810 2,260 2,710 3,170 3,620

100 707 1,410 2,120 2,830 3,530 4,240 4,950 5,650

125 1,100 2,210 3,310 4,420 5,520 6,630 7,730 8,840

160 1,810 3,620 5,430 7,240 9,050 10,900 12,700 14,500

200 2,830 5,650 8,480 11,300 14,100 17,000 19,800 22,600

250 4,420 8,840 13,300 17,700 22,100 26,500 30,900 35,300

320 7 240 14,500 21,700 29,000 36,200 43,400 50,700 57,900

Piston force [N]

Diameter Operating pressure [bar]

9 10 11 12 13 14 15

2.5 4 4.4 4.9 5.3 5.7 6.2 6.6

3.5 7.8 8.7 9.5 10.4 11.3 12.1 13

5.35 18.2 20.2 22.2 24.3 26.3 28.3 30.3

6 22.9 25.4 28 30.5 33.1 35.6 38.2

8 40.7 45.2 49.8 54.3 58.8 63.3 67.9

10 63.6 70.7 77.8 84.8 91.9 99 106

12 91.6 101 112 122 132 143 153

16 163 181 199 217 235 253 271

20 254 283 311 339 368 396 424

25 398 442 486 530 574 619 663

32 651 724 796 869 941 1,010 1,090

40 1,020 1,130 1,240 1,360 1,470 1,580 1,700

50 1,590 1,770 1,940 2,120 2,300 2,470 2,650

63 2,520 2,810 3,090 3,370 3,650 3,930 4,210

80 4,070 4,520 4,980 5,430 5,880 6,330 6,790

100 6,360 7,070 7,780 8,480 9,190 9,900 10,600

125 9,940 11,000 12,100 13,300 14,400 15,500 16,600

160 16,300 18,100 19,900 21,700 23,500 25,300 27,100

200 25,400 28,300 31,100 33,900 36,800 39,600 42,400

250 39,800 44,200 48,600 53,000 57,400 61,900 66,300

320 65,100 72,400 79,600 86,900 94,100 101,000 109,000

The piston force F can be calculated from

the piston area A, the operating pressure

p and the friction R using the following

formulae:

Piston force (final pressure) p = Operating pressure [bar]

d = Piston diameter [cm]

R = Friction ~10% [N]

A = Piston area [cm²]

F = Effective piston force [N]

ProPneu software tool for sizing can

be found on the DVD and at

www.festo.com

F = p ⋅ A− R

F = p ⋅ 10 ⋅
d2 ⋅ π

4
− R
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Pressure/force graph

Operating pressure p as a function of piston diameter and force F

An allowance of 10% has been included for frictional force

F [N]

D
ia
m
et
er
[m
m
]

p [bar]

Given:

Load 800 N

Available system pressure 6 bar

To be calculated:

Required piston diameter

Operating pressure to be set

Procedure:

From F = 800 N go vertically upwards to

the point of intersection with the 6 bar

line. The next largest piston diameter,

50 mm, lies between the lines for 4 and

5 bar, which means that the operating

pressure should be set to approx.

4.5 bar.

The selection of pneumatic drives is

governed primarily by the forces to be

overcome and the distances to be

travelled. A small percentage of the

piston force is used to overcome friction,

the remainder is used to drive the load.

Only approximate values can be given,

since frictional force depends on

numerous factors (lubrication, operating

pressure, back pressure, seal design,

etc.). Back pressure generates a force

which acts in the opposite direction and

partially cancels out the effective force.

Back pressure occurs in particular when

exhaust air flow controls are used or the

exhaust port is constricted.
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Buckling load graph

Piston rod diameter as a function of stroke length l and force F

F [N]

Diameter [mm]

l[
m
m
]

Given:

Load 800 N

Stroke length 500 mm

Piston∅ 50 mm

To be calculated:

Piston rod diameter

Cylinder type: Standard cylinder

Procedure:

From F = 800 N go vertically upwards to

the point of intersection with the

horizontal line through l = 500 mm. The

next largest piston rod diameter in the

graph is 16 mm. The standard cylinder

DNC-50-500 with a piston rod diameter

of 20 mm is suitable for this stroke

length.

Due to buckling stress, the maximum

permissible load for a piston rod with a

long stroke length is lower than the value

suggested by the maximum permissible

operating pressure and piston area. This

load must not exceed certain maximum

values. These depend upon stroke length

and piston rod diameter.

The graph shows this relationship

based on the following formula:

FK = Permissible buckling force [N]

E = Modulus of elasticity [N/mm²]

J = Moment of inertia [cm$]

l = Buckling length

= 2x stroke length [cm]

S = Safety factor (selected value: 5)

F
K
=

π
2 ⋅ E ⋅ J

l2 ⋅ S

l ~ 2 x stroke

Note

The least satisfactory type of mounting

for this kind of stress is a swivel

mounting. The permissible load is

higher for other types of mounting.
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Air consumption

Air Consumption sizing software

The “Air Consumption” sizing software

determines the air consumption of

a cylinder (reference value) taking into

account the following conditions:

• Mode of operation of the cylinder

• Piston diameter

• Number of cycles

• Stroke length

• Operating pressure

This tool can be found online under

support in the sizing software area.

Calculation using the sizing software

Given:

Cylinder: DNC-32-500

Piston∅: 32 mm

Piston rod diameter: 12 mm

Stroke length: 500 mm

Operating pressure: 6 bar

Number of cycles per minute: 60 1/min

To be calculated:

Air consumption

Result:

The parameters entered produce the

following values for air consumption:

Per cycle: 5.23 l

Per minute: 314.03 l

Calculation using the formula

Forward stroke:Q =
π

4
⋅ (d12

− d22) ⋅ h ⋅ (p+ 1) ⋅ 10−6

Q = 2.815l

Q =
π

4
⋅ (32mm)2 ⋅ 500mm ⋅ (6bar+ 1bar) ⋅ 10−6

Q = 2.419l

Return stroke:

Q =
π

4
⋅ ((32mm)2− (12mm)2) ⋅ 500mm ⋅ (6bar+ 1bar) ⋅ 10−6

Air consumption per cycle:

Q = 2.815l+ 2.419l = 5.234l

Q = Air consumption per cm stroke [l]

d1 = Piston diameter [mm]

d2 = Piston rod diameter [mm]

h = Stroke [mm]

p = Operating pressure, relative [bar]
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Pneumatics and explosion protection – EU directive 94/9/EC (ATEX)

What does ATEX mean?

Explosive atmospheres are a constant

hazard in the chemical and

petrochemical industries because of the

processing techniques used. These

explosive atmospheres are caused by

escaping gas, vapours and mist,

for example. Explosive atmospheres can

also be expected in mills, silos and sugar

and feed processing plants because of

the dust/oxygen mixtures that occur

there. For this reason, electrical

equipment in hazardous areas is subject

to a special directive, 94/9/EC. This

directive was also extended to

non-electrical equipment on 01.07.03.

ATEX - Directive 94/9/EC

ATEX is an acronym of the French

expression “Atmosphère explosible”.

• Directive 94/9/EC stipulates the

minimum safety requirements for

equipment and protective systems

that are to be operated in explosive

atmospheres and that have their own

ignition sources.

• It applies to the sale of equipment

and protective systems in/within the

European Economic Area.

• It relates to both electrical and

non-electrical equipment, if they have

their own potential ignition source.

Dual responsibility

When equipment for explosion

protection areas is being produced,

system manufacturers and component

suppliers must work closely together to

ensure that the correct category and

explosion protection zone are chosen.

Festo/equipment supplier

Equipment rating

Directive 94/9/EC

Result:

• Equipment categories

• Temperature classes

• Explosion groups

• Ambient temperature

Category

Explosion protection

documentation from system

manufacturer

System rating

Directive 99/92/EC

Result:

• Zone classification

• Temperature classes

• Explosion groups

• Ambient temperature

Zone

Explosion protection classes

Gas

zone

Dust

zone

Frequency Equipment group Equipment category Area of application

– – – I M Mining

M1

M2

II – All non-mining areas of application

0 – Constant, frequent, long-term II 1G Gas, mist, vapour

– 20 II 1D Dust

1 – Occasional II 2G Gas, mist, vapour

– 21 II 2D Dust

2 – Seldom, short-term in the event of a fault II 3G Gas, mist, vapour

– 22 II 3D Dust
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Pneumatics and explosion protection – EU directive 94/9/EC (ATEX)

ATEX at Festo � www.festo.com/en/ex

Products requiring approval Products not requiring approval

Products requiring approval are those

that have their own potential ignition

risk. They are labelled with the CE

marking and the explosion protection

hexagon; operating instructions and the

EC declaration of conformity are

provided.

Products not requiring approval are

those that do not have their own

potential ignition source. These products

can be used in specific explosion zones

in compliance with our manufacturer's

instructions:

• Pneumatic accessories

• Tubing

• Fittings

• Pneumatic sub-bases

• Flow control and non-return valves

• Non-electrical service units

• Mechanical accessories

Festo's product range for explosion protection includes products for equipment category II

For the module in this example:

II 3G T4

Plug =

not requiring approval,

must satisfy defined

requirements

Solenoid coil =

electrical equipment

Non-electrical part of

the solenoid valve

(power valve) must

be approved

Note

The permissible technical catalogue

data for the equipment in question as

well as the warning notices and safety

information in the special documenta-

tion provided (including operating

instructions, if applicable device

document) must be observed.

According to the directive 94/9/EC, both

the solenoid coil and the power valve

require approval in the case of valves. At

Festo, each have a separate rating plate

so that it is possible to tell at a glance

where the valve may be used.

Important: the equipment with the lowest

equipment category defines the category

for the module.
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EC directives/approvals

EC directives (CE symbol)

Festo AG & Co. KG adheres in principle to

the applicable regulations. All

information is based on the state of

knowledge today and is subject to

change. We carefully follow any

amendments/additions to these

regulations and will produce our

products accordingly.

This guarantees that products from

Festo AG & Co. KG always comply with the

currently valid requirements.

Most pneumatic products are not

subject to any EC directive and

consequently must not be labelled with

the CE marking. As things currently

stand, products from the sales range of

Festo AG & Co. KG that are labelled with

the CE marking are subject to one or

more of the following six EC directives in

Europe.

1. EC machinery directive 2006/42/EC

Pneumatic products from

Festo AG & Co. KG are designed in

compliance with the standards for

pneumatic systems to ISO 4414 as well

as EN 983 “Safety requirements for fluid

systems and their pneumatic

components”. Our pneumatic products

do not fall within the scope of

application specified in the EC

Machinery Directive.

They must therefore also not be labelled

with the CE marking in accordance with

Machinery Directive. Exceptions to this

are safety components. As of

29.12.2009, incomplete machines also

fall under the scope of application of the

Machinery Directive. These include

handling systems intended for

installation in machines, for example.

Incomplete machines are not labelled

with the CE marking. The corresponding

declaration of conformity and the

operating instructions are available.

2. EC Directive on Electromagnetic

Compatibility (2004/108/EC), including

amendments.

The directive must be applied to our

electronic and electronic/pneumatic

products. This means that corresponding

products have had the CE marking since

01.01.96 and the corresponding

declaration of conformity is available.

For you, this means a guarantee that this

equipment complies with the

fundamental requirements in industrial

areas. The use of this equipment in

residential areas is restricted if no

additional measures are taken to

guarantee compliance with the

fundamental requirements of the

directive for residential areas.

Solenoid coils are not affected by the

EMC Directive.

3. EC Low Voltage Directive

(2006/95/EC), including amendments.

Since 01.01.97, electrical and electronic

products from Festo designated for use

within specific voltage limits

(50 … 1,000 V AC and 75 … 1,500 V DC)

must be labelled with the CE marking.

The corresponding declarations of

conformity are available.

4. EC Directive on Simple Pressure

Vessels (2009/105/EC), including

amendments.

In force since 30.06.1991. The simple

pressure vessels made from non-alloyed

steel offered by Festo AG & Co. KG comply

with the requirements of this directive.

These air reservoirs require CE marking

above a certain volume.

These products are labelled with the CE

marking. The declaration of conformity is

available.

5. EC Directive on Pressure Equipment

(97/23/EC), including amendments.

In force since 29.05.2002.

The pressure vessels offered by

Festo AG & Co. KG comply with the

requirements of this directive. These

pressure vessels require CE marking

above a certain pressure/volume

product or pressure/diameter product.

These products are labelled with the CE

marking. The declaration of conformity is

available.

Reservoirs made from stainless steel are

subject to the Directive on Pressure

Equipment rather than the Directive on

Simple Pressure Vessels.

6. EC Directive on Equipment and

Protective Systems intended for use in

Potentially Explosive Atmospheres -

ATEX (94/9/EC).

In force since 01.07.03.

The products offered by

Festo AG & Co. KG which are intended for

use in potentially explosive atmospheres

and which have their own potential

ignition risk comply with the

requirements of this directive. Products

that are subject to this directive are

correspondingly labelled with the CE

marking and identified in compliance

with the directive. The corresponding

declaration of conformity and the

operating instructions are available.

Product markings

See above

In accordance with EU directive 94/9/EC (ATEX)

Equipment and protective systems for use in accordance with regulations in a hazardous atmosphere.

UL certification for use in Canada and the USA.

Recognized Product intended for installation, for example MPA valve terminal.

UL certification for use in Canada and the USA.

Listed Product, a ready-to-use device, for example limit switch with cable and plug.

CSA certification for Canada and the USA.
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HACCP – Design – Clean room suitability

Food compatibility to HACCP Design awards

Type 15 CDVI

The HACCP standard (HACCP = Hazard

Analysis Critical Control Points)

describes a procedure for the

identification, assessment and

prevention of risks and hazards. The

main focus is on biological, chemical

and physical risks in the production

process. The HACCP standard is also part

of the EC Directive on Food Hygiene

(93/43/EEC).

Festo products appear regularly on the

winners' rostrum in major design

competitions. There is much more to

good design than being “pleasing to the

eye”. The design emphasises and

symbolises the technological edge and

long-standing value of Festo products.

Clean room suitability � www.festo.com/en/cleanroom

Cost-effective series for clean room

class 7

At Festo, cost-effective standard

pneumatic components take the place of

complex special designs. This is possible

because the quality concept is

compatible with almost all standard

production products. These standard

pneumatic components are suitable for

use in a class 7 clean room according to

ISO 14644-1.

Close-to-standard products for clean

rooms to class 4

Stringent requirements but still an

optimum cost/benefit ratio. Class 4 is

also a standard product at Festo with

one restriction, i.e. they are not kept in

stock. Nonetheless, they can be

delivered to you within the shortest

possible time.

Individuality made to measure

If you need to go as far as class 1, the

products will be manufactured according

to your specific requirements. Festo

integrates these application-oriented

solutions in close-to-standard

production, which means they will be

available the next time you need them.

The reliability to meet the highest

requirements

Festo works with the Fraunhofer Institute

for Production Technology and

Automation (IPA) and the renowned

Nanyang Technological University in

Singapore to ensure that its products

meet the high requirements for clean

room products. A dedicated Competence

Center for Cleanroom Technology at Festo

Singapore offers the necessary

infrastructure for the production of

pneumatic clean room products.
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Paint-wetting impairment substances and resistance to media

PWIS-free products

PW I S

Paint-wetting

impairment

substances

PWIS are substances that cause small

concave indentations at various points in

the paint layer when surfaces are

painted.

Silicone, fluoric materials, certain oils

and greases may contain substances of

this kind.

Components used in the automotive

industry, and especially in painting

equipment, must be free of paint-wetting

impairment substances.

Because it is impossible to determine the

level of paint-wetting impairment

substances contained in substances and

components with the naked eye,

Volkswagen developed the testing

standard PV 3.10.7.

All products from Festo and the

lubricants used in them undergo this

test. Products from Festo are free of

paint-wetting impairment substances as

standard.

However, it is necessary to use grease

containing paint-wetting impairment

substances for some products for

functional and other reasons.

The following are PWIS-free

• For the manufacture of individual parts

and modules neither the materials nor

the sundries should contain

paint-wetting impairment substances.

Tests carried out during the sampling

procedure as well as random sample

testing of incoming goods by means of

extraction must not cause any

paint-wetting impairment effects.

• Liquid or paste-like sundry materials

(e.g. lubricating greases) that do not

cause any paint-wetting impairment

effects through application as a result

of the test.

• Products that consist of PWIS-free

parts and contain PWIS-free

lubricants.

Media resistance database � www.festo.com/mediaresistance

It is well known that the resistance of

materials depends on many parameters

such as concentration of contact medium,

temperature, pressure, length of contact,

stroke speed and switching frequency,

surface finish in the case of mating

frictional parts, current speed and stress

as well as ageing.

This applies in particular to the

compatibility of elastomers with special

chemical compounds.

The Festo resistance database shows you

the suitable material and its resistance to

chemical substances.

The information contained in this

database is based on lab tests from raw

material manufacturers, material tables

from semi-finished product and seal

suppliers and practical experience.

The information is evaluated and the

tables are created based on the

knowledge available. Although every

effort has been made to ensure the

accuracy of this database, its contents

should only be used for reference

purposes.

Please note that the recommendations in

this resistance database can neither be

guaranteed nor serve as the basis for

a warranty claim.

Wherever possible and always in cases of

doubt, it is advisable to perform a

practical test with the desired product

under actual operating conditions.
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Protection classes according to IEC/EN 60529

Protection of electrical equipment

The terminology for designating the

extent of electrical protection provided by

an enclosure is “IP” (International

Protection) and is defined by IEC/EN

60529 “Degree of Protection Provided by

Enclosures (IP Code)” and DIN 40050 “IP

Protection Classes” (standard for

electrical equipment in road vehicles).

These standards describe the

classification of degrees of protection

provided by enclosures for electrical

equipment with rated voltages of up to

and including 72.5 kV. They set forth

requirements for the following:

• Protection of individuals against

contact with live or moving

components within enclosures

(protection against accidental contact)

• Protection of equipment inside the

housing against ingress of solid

foreign matter, including dust (foreign

matter protection)

• Protection of electrical equipment

against damage that would result if

water were to enter the enclosure

(protection against water)

The IP code to IEC/EN 60529

The protection class provided by an

enclosure is demonstrated using

standardised testing methods. The IP

code is used for classifying this

protection class.

The IP code is made up of the letters IP

and a two-digit code number. The

definition of both digits is explained in

the table on the next page� 20.

Meaning of digit 1:

Digit 1 denotes firstly the protection of

individuals. It specifies the extent to

which the enclosure prevents individuals

from coming into contact with dangerous

parts. The enclosure prevents or restricts

the entry of body parts or of objects held

by an individual. Secondly, digit 1

specifies the extent to which the

equipment is protected against the

ingress of solid foreign matter.

Meaning of digit 2:

Digit 2 refers to the protection of

equipment. It rates the protection class

of the enclosure with respect to the

harmful effects on the equipment due to

water entering the enclosure.

Note

The food industry generally uses com-

ponents with IP protection class 65

(dustproof and hose-water proof) or

IP67 (dustproof and capable of brief

submersion). The use of IP65 or IP67

depends on the specific application,

as each is governed by completely dif-

ferent test criteria. IP67 is not neces-

sarily better than IP65. A component

that fulfils the IP67 criteria does there-

fore not automatically satisfy the

criteria for IP65.
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Protection classes according to IEC/EN 60529

IP codes

IP 6 5

Code letters

IP International Protection

Digit 1 Brief description Definition

0 Not protected –

1 Protected against solid foreign

matter, 50 mm and larger

A probing object, a ball of 50 mm in diameter, must not enter or penetrate the

enclosure.

2 Protected against solid foreign

matter, 12.5 mm and larger

A probing object, a ball of 12.5 mm in diameter, must not enter or penetrate the

enclosure.

3 Protected against solid foreign

matter, 2.5 mm and larger

A probing object, a ball of 2.5 mm in diameter, must not penetrate at all.

4 Protected against solid foreign

matter, 1.0 mm and larger

A probing object, a ball of 1 mm in diameter, must not penetrate at all.

5 Protected against dust The ingress of dust is not completely prevented. The quantity of dust that enters

must not impair the safety or satisfactory operation of the equipment.

6 Dustproof No ingress of dust.

Digit 2 Brief description Definition

0 Not protected –

1 Protected against water droplets Vertically falling droplets must not have any harmful effect.

2 Protected against water droplets Vertically falling droplets must not have any harmful effect when the enclosure is

at an angle of 15° either side of the vertical.

3 Protected against spray water Water sprayed at any angle of up to 60° either side of the vertical must not have

any harmful effect.

4 Protected against water splashes Water splashing against the enclosure from any angle must not have any harmful

effect.

5 Protected against water jets Water directed at the enclosure from any angle in jet form must not have any

harmful effect.

6 Protected against powerful water

jets

Water directed against the enclosure from any angle in powerful jet form must not

have any harmful effect.

7 Protected against the effect of brief

submersion in water

Water must not enter the equipment in amounts that can have a harmful effect if

the enclosure is briefly submerged in water under standardised pressure and time

conditions.

8 Protected against the effect of

continuous submersion in water

Water must not enter the equipment in amounts that can have a harmful effect if

the enclosure is continuously submerged in water.

The conditions must be agreed between the manufacturer and the user.

The conditions must, however, be more severe than code 7.

9K Protected against water from high-

pressure and steam jet cleaning

Water directed at the enclosure from any angle under high pressure must not have

any harmful effect.

General information > Technical information >
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Functional earth – protective earth – PELV

Concepts for ensuring protection against electric shock to IEC 60364-4-41/VDE 0100 Part 410

Definitions

Protection against electric shock means

protection against indirect and direct

contact.

Protection against direct contact implies

that live parts (active parts), which are

not insulated under normal operating

conditions, are protected against

accidental contact.

Protection against indirect contact

implies that in the event of an insulation

fault between active parts and bodies or

enclosures, contact voltages outside of

the permissible range cannot occur or

are disconnected promptly.

The three best-known and most widely

used concepts for ensuring protection

against electric shock are also referred

to as protection class I to III in specialist

literature and standardisation work.

Protection class I – Protective earth conductor

In the case of electrical equipment in

protection class I, protection against

direct contact is ensured by means of

basic insulation.

Protection against indirect contact is

provided by means of prompt

disconnection of the fault voltage. This

disconnection is ensured by the

contacting of the protective earth

conductor on the equipment enclosure

via protective earth.

If an insulation fault occurs in the

equipment, the fault current flows via the

protective circuit against the earth

potential, thereby triggering the

upstream fuse element (e.g. residual

current device protection or

circuit-breaker).

Equipment in protection class I includes

lights, white goods (washing machines,

dryers, etc.) and industrial machinery.

Symbol:

Protective class II – Protective insulation

In the cases of equipment in protection

class II, the protection refers to direct

and indirect contact with the improved

enclosure insulation. The enclosure

insulation is reinforced or doubled so

that it is not possible to come into

contact with contact voltages outside of

the permissible range either in the event

of a fault or during operation.

Equipment in protection class II must not

be connected to the protective circuit.

This equipment does not therefore have

the protective contact on the plug.

Equipment in protection class II includes

hi-fi components, electric power tools

and household appliances and is

identified with the following symbol:

Protective class III – Protective extra-low voltage (PELV)

In the case of equipment in protection

class III, protection against direct and

indirect contact is ensured both by

means of a sufficiently high IP protection

class (protection against direct contact

with active parts) and electrical supply of

the component with protective extra-low

voltage (protection against indirect

contact in the event of a fault).

Equipment in protection class III is

frequently identified (no mandatory

identification) with the following symbol:

General information > Technical information >
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Functional earth – protective earth – PELV

Special protection class for components from Festo

Protection class III

On the basis of the information currently

available, all 24 V DC valve terminals

(for example CPV, MPA), positioning

controllers (for example SPC), sensors

(proximity sensors, pressure switches,

pressure sensors) and proportional

valves from Festo belong to protection

class III.

This means that in the case of the

24 V DC components from Festo,

protection against direct and indirect

contact is ensured by means of a

sufficiently high IP protection class as

well as a protective extra-low voltage

supply to the component: PELV

“Protective Extra-Low Voltage”.

The use of a PELV supply ensures that no

contact voltages outside of the

permissible range can occur in the event

of a fault due to the high dielectric

strength (4 kV) from the primary to the

secondary side.

The earth terminal therefore is a

functional earthing (discharge of

electromagnetic disturbances) rather

than a protective earth function and

must always make contact.

Why does Festo use protection class III?

Due to the increasingly compact designs

of modern automation components,

protection class I is no longer the

optimum solution with respect to

construction size. This is because the

standards specify minimum distances for

the air and leakage paths, which means

that a further minimising of the size of

the components is no longer possible.

It is for this reason that protection class

III (no protective earth conductor, as

protection against electric shock is

provided by protective extra-low voltage)

is used in modern automation

components.

What do customers need to know about installing equipment in protection class III?

The electrical supply to the equipment

must only be provided by PELV circuits to

IEC/EN 60204-1. The general

requirements for PELV circuits as per

IEC/EN 60204-1 must be taken into

account. Power sources are permitted if

reliable electrical isolation of the

operating voltage to IEC/EN 60204-1 is

guaranteed.

The earth terminals on the components,

where available, are used for discharging

electromagnetic disturbances,

equipotential bonding and thus ensuring

proper functioning. They must be

connected to the earth potential with low

resistance (short lines with large cross

section).

General information > Technical information >
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Spark arresting

Spark arresting of switch contacts in circuits incorporating solenoid coils

The inductance of solenoid coils stores

electromagnetic energy when the circuit

is switched on and this is discharged

when switched off. Depending on the

switch used, this energy is either

converted to a voltage peak (switch-off

overvoltage), which can cause a

breakdown in the insulation, or an arc

which can burn away the contacts

(material creep). Various types of

components can be used to avoid these

effects by slowly and constantly

discharging the electromagnetic energy.

Electronic arc arrestors

If the polarity in DC circuits is clearly

defined, a simple diode can be used,

wired parallel to the coil. It must be

noted that this considerably increases

the solenoid switch-off time.

A more suitable arrangement consists of

two zener diodes, wired with opposing

polarity parallel to the coil, which can be

used for DC and AC. This prevents

switch-off delay. However, several zener

diodes must be wired in series for

voltages over 150 V.

Varistors are ideal elements for reducing

switch-off overvoltage; their leakage

current only rises if the rated voltage is

exceeded. They are suitable for DC and

AC.

D.C. or A.C. D.C. or A.C.

100% duty cycle

Within DIN VDE 0580, the 100% duty

cycle test covers only the electrical part of

the solenoid coil. Festo also includes the

pneumatic part in this test.

The worst-case scenario is reviewed in

the test. The test represents a function

testing of the solenoid. If the solenoid is

also used on valve terminals, the 100%

duty cycle test is performed on the

individual device and on equipment in

a manifold assembly.

Conditions Procedure Termination criterion

• The solenoids are operated with the

maximum permissible voltage

(continuous operation S1 to

DIN VDE 0580).

• The solenoids are subjected to the

maximum permissible ambient

temperature in a temperature cabinet

(non-convecting).

• The solenoids are supplied with the

maximum permissible operating

pressure with sealed working lines.

The solenoids are operated for at least

72 hours under the above conditions. At

the end of this period, the following tests

are carried out:

• Drop-off current measurement:

drop-off behaviour when switched to

de-energised state.

• Starting behaviour when immediately

energised with the minimum

operating voltage and with the least

favourable pressure ratios for

excitation.

• Leakage measurements.

• Once the results have been recorded,

this process is repeated again until

the units being tested have reached

a total duty cycle of at least

1,000 hours or a termination criterion

has been fulfilled.

• Following completion of the 100%

duty cycle test, the sealing nipples are

inspected visually for damage.

The drop-off behaviour, starting

behaviour or leakage exceeds or falls

below the following limit values:

• Drop-off current: >1.0>mA

• Starting voltage: > UN+10%

• Leakage: > 10 l/h

General information > Technical information >
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Stainless steel cylinders

• Corrosion-resistant in

harsh ambient conditions

• Easy-to-clean design

• Wide choice of variants

• Comprehensive range of accessories

Specified types in accordance with ATEX

directive for potentially explosive atmo-

spheres

� www.festo.com/en/ex
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Stainless steel cylinders
Key features

Their applications

Reliable components need to achieve

100% operational reliability, even in

harsh operating conditions. The aim is

to maximise availability of machinery

while minimising downtimes.

Stainless steel cylinders are therefore

used in applications where the

surface finish of normal pneumatic

drives would render them non-

resistant to the surrounding media.

However, designing a corrosion-

resistant system involves more than

simply selecting a suitable steel –

it also requires the selection of

a tailored concept for mounting

components and accessories.

Their strengths

Festo’s stainless steel cylinders are

made from highly resistant materials

such as 1.4301 and 1.4401. These

popular high-alloy, stainless

austenitic chrome/nickel and chrome/

nickel/molybdenum steels protect

against chemical or electrochemical

stress as well as damage to the

material surface caused by cleaning

or detergents. These groups of

materials are particularly resistant to

uniform surface corrosion and offer

increased protection against pitting

and crevice corrosion.

Their advantages

Festo’s worldwide service network

ensures optimum availability of

stainless steel cylinders. As well as

a comprehensive range of standard

cylinders to DIN ISO 6431 and 6432,

we also offer a range of tailored

mounting components and acces-

sories. The stainless steel cylinders

are assembled with USDA-H1 lubricat-

ing grease and wiper seals in accord-

ance with BGVV (Federal Institute for

Risk Assessment) guidelines. This

means that they are suitable for use in

the food industry and for direct

contact with food products. We will be

pleased to answer any inquiries you

may have about future additions to

our stainless steel range. Just give us

a call.

Good to know

Our many years of experience in the

area of stainless steel can be invalu-

able when you are investigating

solutions for harsh environments.

Our experts can answer any questions

you might have about surface finishes

and chemical resistance.

The atmosphere in the curing cellar of

a cheese factory consists of an

unpleasant mix of ammonia, lactic

acid and 98% humidity.

An area subject to radiation of up to

4 sievert/h whilst immersed in fully

desalinated water in a manipulator

for dismantling nuclear reactor pres-

sure reservoirs and thermal shields.
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Stainless steel cylinders
Key features

Resistance

Complete resistance to pitting and

crevice corrosion is not always

possible, even with ideal application

parameters. The following parameters

increase the pitting effect of chloride

ions:

• Concentration of chloride ions

• Duration of contact

• Temperature

• Decreasing ph value

It must therefore be ensured during

design, assembly and operation that

all parts of the machinery can be

properly cleaned to avoid an

accumulation of chloride ions.

Selected sealing materials ensure very

high resistance to a wide range of

chemical compounds.

Further information on resistance to

media can be obtained on the Internet

at www.festo.com.

In principle, we recommend that the

cylinder be cleaned with the piston

rod in the retracted position to avoid

the risk of washing out the lifetime

lubrication.

Various types of machinery conta-

mination make cleaning processes

necessary in many industrial sectors.

The degree of cleaning required

ranges from wiping the machinery to

wet cleaning to foam cleaning with

different exposure times and

concentrations.

It is therefore impossible to make

a general recommendation on

compatibility.

Wet cleaning Foam cleaning
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Stainless-steel cylinders
Product range overview

Function Version Type Piston∅ Stroke Piston rod

Through Extended Male thread Female

threadExtended Special

thread

[mm] [mm] S2 K8 K2 K5 K3

Double-

acting

Standard cylinder to ISO 6432

CRDSNU

Single-ended piston rod

12, 16 1 … 200

� � �

�

above

∅ 25

�

above

∅ 20

20 1 … 320

25 1 … 500

CRDSNU-MQ

Short end cap without

swivel mounting

12, 16 1 … 200

– � �

�

above

∅ 25

�

above

∅ 20

20 1 … 320

25 1 … 500

CRDSNU-MG

Bearing cap without

mounting thread

12, 16 1 … 200

– � �

�

above

∅ 25

�

above

∅ 20

20 1 … 320

25 1 … 500

25 10, 25, 40, 50,

80, 100, 125,

160, 200

– – – – –

Round cylinder

CRDSNU

Single-ended piston rod

32, 40, 50,

63

1 … 500

� � � � �

CRDSNU-MQ

Short end cap without

swivel mounting

32, 40, 50,

63

1 … 500

– � � � �

CRDSNU-MG

Bearing cap without

mounting thread

32, 40, 50,

63

1 … 500

– � � � �

32 10, 25, 40, 50,

80, 100, 125,

160, 200

– – – – –

CRHD-MQ

Bearing cap with male

thread

32, 40, 50,

63, 80, 100

10 … 500

Special lengths

on request

– – – – –

CRHD-MC

End cap with clevis

32, 40, 50,

63, 80, 100

10 … 500

Special lengths

on request

– – – – –

CRHD-MS

End cap with lug

32, 40, 50,

63, 80, 100

10 … 500

Special lengths

on request

– – – – –

Standard cylinder to ISO 15552 (ISO 6431 and VDMA 24562)

CRDNG

Single-ended piston rod

32, 40, 50,

63, 80, 100,

125

10 … 2,000

� – – – –

Standard cylinder with swivel bearing at rear to ISO 15552 (ISO 6431 and VDMA 24562)

CRDNGS

Single-ended piston rod

32, 40, 50,

63, 80, 100,

125

10 … 2,000

– – – – –
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Stainless-steel cylinders
Product range overview

Type Position

sensing

Cushioning Wiper seal variant Heat-

resistant

seal

Low tem-

perature

� Page/

Internet
Fixed Adjustable Self-adjust-

ing

Increased

chemical

resistance

Hard

wiper seal

Unlubri-

cated

operation

A P PPV PPS A1 A2 A3 S6 TT

Standard cylinder to ISO 6432

CRDSNU

Single-ended

piston rod

� �

�

above

∅ 20

�

above

∅ 16

� � � � �

6

CRDSNU-MQ

Short end cap without

swivel mounting

� �

�

above

∅ 20

�

above

∅ 16

� � � � �

6

CRDSNU-MG

Bearing cap without

mounting thread

� �

�

above

∅ 20

�

above

∅ 16

� – � � –

6

� – – � � – – – –

Round cylinder

CRDSNU

Single-ended

piston rod

� � � � � � � � �

16

CRDSNU-MQ

Short end cap without

swivel mounting

� � � � � � � � �

16

CRDSNU-MG

Bearing cap without

mounting thread

� � � � � – � � –

16

� – – � � – – – –

CRHD-MQ

Bearing cap with male

thread

� – � – – – – � –

26

CRHD-MC

End cap with clevis � – � – – – – � –

26

CRHD-MS

End cap with lug � – � – – – – � –

26

Standard cylinder to ISO 15552 (ISO 6431 and VDMA 24562)

CRDNG

Single-ended

piston rod

� – � – – – – � –

34

Standard cylinder with swivel bearing at rear to ISO 15552 (ISO 6431 and VDMA 24562)

CRDNGS

Single-ended

piston rod

� – � – – – – � –

34

3
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Key features

Variants

CRDSNU

Basic version

CRDSNU-S2:

Through piston rod

CRDSNU-MQ:

Short end cap

without swivel mounting

CRDSNU-MG:

Bearing cap

without mounting thread

Additional variants

Symbol Key features Description

S2 Through piston rod For working at both ends with the same force in the forward and return stroke,

for attaching external stops

S6 Heat-resistant seals Temperature resistance up to max. 120 °C

K2 Extended male piston rod thread –

K3 Female piston rod thread –

K5 Special piston rod thread Metric standard thread to ISO

K8 Extended piston rod –

A1 Wiper seal variant Increased chemical resistance

A2 Wiper seal variant Hard wiper seal:

Cylinder with hard wiper seal

A3 Wiper seal variant Unlubricated operation:

Cleaning processes degrease the piston rod. A special piston rod seal permits

a longer service life compared to the standard seal

TT Low temperature Temperature resistance down to max. –40 °C

Cushioning types

P cushioning PPS cushioning PPV cushioning

Mode of operation • The drive is equipped with polymer

flexible end-position cushioning

• The drive is equipped with self-

adjusting end-position cushioning

• The drive is equipped with adjust-

able end-position cushioning

Application • Small loads

• Low speeds

• Low impact energies

• Small to medium loads

• Low to medium speeds

• Medium impact energies

• Medium to high loads

• High speeds

• High impact energies

Advantages • No adjustment required

• Time-saving

• No adjustment required

• Time-saving

• Powerful

• Very powerful

Mounting options

Threaded mounting Mounting via hex nut Swivel mounting at the rear
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Peripherals overview

CRDSNU-… CRDSNU-…-S2

1

2

3

4

5

6

7

8

9

aJ

1

2

3

4

5

8

7

5

4

9

aJ

3

aA

aB

aA

aB

Mounting attachments and accessories

Brief description CRDSNU- � Page/

InternetBasic version MQ MG S2

1 Rod eye

CRSGS

With spherical bearing
� � � �

49

2 Rod clevis

CRSG

Permits a swivelling movement of the cylinder in one plane
� � � �

49

3 Foot mounting

CRHBN

• For bearing caps

• With CRDSNU-S2 for bearing and end caps
� � – �

42

4 Flange mounting

CRFBN

• For bearing caps

• With CRDSNU-S2 for bearing and end caps
� � – �

44

5 Swivel mounting

CRSBN

• For bearing caps

• With CRDSNU-S2 for bearing and end caps
� � – �

42

6 Clevis foot

CRLBN

For end caps
� – � –

47

7 Proximity sensor

CRSMEO-4

• Round design

• For position sensing
� � � �

49

8 Mounting kit

CRSMBR

For proximity sensor CRSMEO-4
� � � �

49

9 Proximity sensor

CRSMT-8

• Design for T-slot

• For position sensing
� � � �

49

aJ Mounting kit

SMBR

For proximity sensor CRSMT-8
� � � �

49

aA One-way flow control valve

CRGRLA

For regulating speed
� � � �

50

aB Push-in fittings

CRQS

For connecting compressed air tubing with standard outside

diameter
� � � �

quick star
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Type codes

u

CRDSNU — 25 — 80 — PPV — A — MQ

Type

Double-acting

CRDSNU Standard cylinder

Piston∅ [mm]

Stroke [mm]

Cushioning

P Flexible cushioning rings/pads at both ends

PPV Pneumatic cushioning, adjustable at both ends

PPS Pneumatic cushioning, self-adjusting at both ends

Position sensing

A Via proximity sensor

Variant

MQ Short end cap without swivel mounting

MG Bearing cap without mounting thread

Modular product system

Individually configurable

CRDSNU� 15

• A1 – Wiper seal variant: For increased chemical resistance

• A2 – Wiper seal variant: Hard wiper seal

• A3 – Wiper seal variant: For unlubricated operation

• S2 – Through piston rod

• K2 – Extended male piston rod thread

• K3 – Female piston rod thread

• K5 – Special piston rod thread

• K8 – Extended piston rod at the front

• S6 – Heat-resistant seals up to max. 120 °C (temperature resistance)

• TT – Low temperature –40 °C … +80 °C
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Technical data

Function

-N- Diameter

12 … 25 mm

-T- Stroke length

1 … 500 mm

DIN

General technical data

Piston∅ 12 16 20 25

Pneumatic connection M5 M5 Gx Gx

Piston rod thread M6 M6 M8 M10x1.25

Constructional design Piston

Piston rod

Cylinder barrel

Cushioning P Flexible cushioning rings/pads at both ends

PPV – Adjustable cushioning at both ends

PPS – Self-adjusting cushioning at both ends

Cushioning length PPV [mm] – 15 17

PPS [mm] – 12 15 17

Position sensing Via proximity sensor

Type of mounting Via accessories

Via male thread

Mounting position Any

Operating conditions

Operating medium Compressed air in accordance with ISO 8573-1:2010 [7:4:4]

Note on operating/pilot medium Operation with lubricated medium possible (in which case lubricated operation will always be required)

Operating pressure1) [bar] 1 … 10

Suitability for use in the food industry As per manufacturer's declaration (� Support / Downloads)

ATEX Specified types� www.festo.com

1) An increase in the minimum operating pressure is possible with variants

Ambient conditions

Standard cylinder Basic version A1 S6 TT

Ambient temperature1) [°C] –20 … +80 0 … +80 0 … +120 –40 … +80

Corrosion resistance class CRC2) 3

1) Note operating range of proximity sensors

2) Corrosion resistance class 3 as per Festo standard 940 070

Components subject to high corrosion stress. External visible parts in direct contact with industrial atmospheres or media such as solvents and cleaning agents, with a predominantly functional requirement

for the surface.
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Technical data

Force [N] and impact energy [J]

Piston∅ 12 16 20 25

Theoretical force at 6 bar, advancing 68 121 188 295

Theoretical force at 6 bar, retracting 51 104 158 247

Impact energy in the end positions

for P cushioning1)
0.07 0.15 0.20 0.30

1) The values are reduced by approx. 50% at an ambient temperature of 80 °C

Average piston speed v as a function of applied load m in combination with PPS cushionings

Piston∅ 16 Piston∅ 20

CRDSNU-16-50

CRDSNU-16-100

CRDSNU-16-200

CRDSNU-20-50

CRDSNU-20-100

CRDSNU-20-200

Piston∅ 25

CRDSNU-25-50

CRDSNU-25-100

CRDSNU-25-200

-H- Note

Average piston speed

= stroke/movement time

-H- Note

Design software

for flexible cushioning elements

� www.festo.com

Additional graphs

for PPS cushioning

� www.festo.com

Design software

for PPV cushioning

� www.festo.com

Weight [g]

Piston∅ 12 16 20 25

Basic weight with 0 mm stroke 101 130 310 410

Additional weight per 10 mm stroke 4 5 7 11

Moving load with 0 mm stroke 19 21 42 73

Additional load per 10 mm stroke 2 2 4 6
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Technical data

Max. lateral force Fq as a function of projection l

Basic version S2 – Through piston rod

∅ 12/16

∅ 20

∅ 25

Materials

Sectional view

2 31 4

Standard cylinder Basic version S6

1 Piston rod High-alloy stainless steel

2 Bearing cap High-alloy stainless steel

3 Cylinder barrel High-alloy stainless steel

4 End cap High-alloy stainless steel

– Seals Polyurethane Fluoro elastomer

Note on materials RoHS-compliant

Certification Germanischer Lloyd
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Technical data

Dimensions Download CAD data� www.festo.com

Basic version

-H- Note

1 Piston rod nut is not included

in the scope of delivery with

∅ 12 … 20.

+ = plus stroke length

∅

[mm]

AM B

∅

h9

BE BF CD

∅

H8

D

∅

D4

∅

12 16 16 M16x1.5 18 6 20 13.3

16 16 16 M16x1.5 18 6 20 17.3

20 20 22 M22x1.5 20.7 8 30 21.3

25 22 22 M22x1.5 23.5 8 32 26.5

∅

[mm]

EE EW G KK KV KW L MM

∅

12 M5 12 9.5 M6 24 8 10 6

16 M5 12 9.7 M6 24 8 10 6

20 Gx 16 20.5 M8 32 11 13 8

25 Gx 16 20.5 M10x1.25 32 11 13 10

∅

[mm]

MR PL SF SF1 VD WF XC

±1

12 8 6 5 9 3.5 22 75

16 8 6 5 9 3.5 22 82

20 11 8.2 7 12 3.5 24 95

25 11 8.2 9 12 3.5 28 104
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Technical data

Dimensions Download CAD data� www.festo.com

MQ – Short end cap without swivel mounting MG – Bearing cap without mounting thread

MQ-K3 – Short end cap without swivel mounting, with female piston rod thread MG-K3 – Bearing cap without mounting thread, with female piston rod thread

S2 – Through piston rod S2-K3 – Through piston rod, with female thread

-H- Note

1 Piston rod nut is not included

in the scope of delivery with

∅ 12 … 20.

+ = plus stroke length

++ = plus 2x stroke length

∅

[mm]

AF AM B

∅

h9

KF KK

12 – 16 16 – M6

16 – 16 16 – M6

20 12 20 22 M4 M8

25 12 22 22 M6 M10x1.25

∅

[mm]

T4 WF XC

±1

ZA ZJ ZM

12 – 22 75 50 72 95

16 – 22 82 56 78 101

20 2 24 95 68 92 117

25 2.6 28 104 69.5 97.5 126
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Technical data

Dimensions Download CAD data� www.festo.com

K2 – Extended male piston rod thread

K3 – Female piston rod thread K5 – Special piston rod thread

K8 – Extended piston rod K3-K8 – Extended piston rod, with female thread

TT – Low temperature

-H- Note

1 Piston rod nut is not included

in the scope of delivery with

∅ 12 … 20.

+ = plus stroke length

∅

[mm]

AF AM AM1

max.

AM2

max.

BF1 KF

12 – 16 1 … 20 1 … 100 24 –

16 – 16 1 … 20 1 … 100 24 –

20 12 20 1 … 25 1 … 100 26.7 M4

25 12 22 1 … 35 1 … 100 29.5 M6

∅

[mm]

KK KK5 T4 WF WF1 XC

±1

XC1

±1

12 M6 – – 22 28 75 81

16 M6 – – 22 28 82 88

20 M8 – 2 24 30 95 101

25 M10x1.25 M10 2.6 28 34 104 110
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Standard cylinders CRDSNU to ISO 6432, stainless steel
Ordering data – Modular products

Ordering code

Type Piston∅ Stroke PPS – Pneumatic cushioning, self-adjusting at both ends

A – Via proximity sensor

MG – Bearing cap without mounting thread

A1 – Wiper seal variant: For increased chemical resistance

[mm] [mm] Part No. Type

25 10 2159636 CRDSNU-B-25-10-PPS-A-MG-A1

25 2159637 CRDSNU-B-25-25-PPS-A-MG-A1

40 2159638 CRDSNU-B-25-40-PPS-A-MG-A1

50 2159639 CRDSNU-B-25-50-PPS-A-MG-A1

80 2159640 CRDSNU-B-25-80-PPS-A-MG-A1

100 2159641 CRDSNU-B-25-100-PPS-A-MG-A1

125 2159642 CRDSNU-B-25-125-PPS-A-MG-A1

160 2159643 CRDSNU-B-25-160-PPS-A-MG-A1

200 2159644 CRDSNU-B-25-200-PPS-A-MG-A1

Ordering table

Size 12 16 20 25 Condi-

tions

Code Enter

code

0M Module No. 552787 552788 552789 552790

Version Stainless steel CR CR

Function Standard cylinder, double-acting, to ISO 6432 DSNU DSNU

Piston∅ [mm] 12 16 20 25 -…

Stroke [mm] 1 … 200 1 … 320 1 … 500 -…

Cushioning Flexible cushioning rings/pads at both ends -P

– Pneumatic cushioning, self-adjusting 1 -PPS

–
– Pneumatic cushioning,

adjustable at both ends

-PPV

0O Position sensing Via proximity sensor -A

Cylinder cap Short end cap without swivel mounting -MQ

Bearing cap without mounting thread -MG

Wiper seal variant Increased chemical resistance 1 -A1

Hard wiper seal 2 -A2

Unlubricated operation 1 -A3

Type of piston rod Through piston rod 3 -S2

Extended male thread Piston rod with extended male thread

[mm] 1 … 20 1 … 25 1 … 35 -…K2

Female thread Piston rod with female thread

– – (M4) (M6) 4 -K3

Special thread Special piston rod thread

– – – M10 -“…”K5

Extended piston rod [mm] 1 … 100 -…K8

Temperature resistance Heat-resistant seals up to max. 120 °C -S6

Low temperature Seals and lubricating grease from –40 °C … +80 °C 5 -TT

1 PPS, A1, A3 Not with S6, TT

2 A2 Not with MG, S2, K3, S6, TT

3 S2 Not with MQ, MG

4 K3 Not with K2, K5

5 TT Not with MG, S2, K3, S6

Transfer order code

– CR DSNU – – – – – – – – – – – –
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Round cylinders CRDSNU, stainless steel
Key features

Variants

CRDSNU:

Basic version

CRDSNU-S2:

Through piston rod

CRDSNU-MQ:

Short end cap without swivel

mounting

CRDSNU-MG:

Bearing cap without mounting

thread

Additional variants

Symbol Key features Description

S2 Through piston rod For working at both ends with the same force in the forward and return stroke,

for attaching external stops

S6 Heat-resistant seals Temperature resistance up to max. 120 °C

K2 Extended male piston rod thread –

K3 Female piston rod thread –

K5 Special piston rod thread Metric standard thread to ISO

K8 Extended piston rod –

A1 Wiper seal variant Increased chemical resistance

A2 Wiper seal variant Hard wiper seal:

Cylinder with hard wiper seal

A3 Wiper seal variant Unlubricated operation:

Cleaning processes degrease the piston rod. A special piston rod seal permits

a longer service life compared to the standard seal.

TT Low temperature Temperature resistance down to max. –40 °C

Cushioning types

Cushioning P Cushioning PPS Cushioning PPV

Mode of operation • The drive is equipped with polymer

flexible end-position cushioning

• The drive is equipped with self-

adjusting end-position cushioning

• The drive is equipped with adjust-

able end-position cushioning

Application • Small loads

• Low speeds

• Low impact energies

• Small to medium loads

• Low to medium speeds

• Medium impact energies

• Medium to high loads

• High speeds

• High impact energies

Advantages • No adjustment required

• Time-saving

• No adjustment required

• Time-saving

• Powerful

• Very powerful

Mounting options

Threaded mounting Mounting via hex nut Swivel mounting at the rear
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Round cylinders CRDSNU, stainless steel
Peripherals overview

CRDSNU-… CRDSNU-…-S2

1

2
4

5

6

7

8

9

aJ

1

2
3

8

7

9

aJ
3

aA aA

6

Mounting attachments and accessories

Brief description CRDSNU- � Page/

InternetBasic version MQ MG S2

1 Rod eye

CRSGS

With spherical bearing
� � � �

49

2 Rod clevis

CRSG

Permits a swivelling movement of the cylinder in one plane
� � � �

49

3 Foot mounting

CRH

• 2 included in the scope of delivery

• With CRDSNU-S2 for bearing and end caps
– – – �

43

4 Flange mounting

CRFV

• 1 included in the scope of delivery

• For bearing caps
� � – –

44

5 Clevis foot

CRLBN

For end caps
� – � –

47

6 Proximity sensor

CRSMEO-4

• Round design

• For position sensing
� � � �

49

7 Mounting kit

CRSMBR

For proximity sensor CRSMEO-4
� � � �

49

8 Proximity sensor

CRSMT-8

• Design for T-slot

• For position sensing
� � � �

49

9 Mounting kit

SMBR

For proximity sensor CRSMT-8
� � � �

49

aJ One-way flow control valve

CRGRLA

For regulating speed
� � � �

50

aA Push-in fitting

CRQS

For connecting compressed air tubing with standard O.D.
� � � �

quick star
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Round cylinders CRDSNU, stainless steel
Type codes

u

CRDSNU — 32 — 80 — PPV — A — MQ

Type

Double-acting

CRDSNU Round cylinder

Piston∅ [mm]

Stroke [mm]

Cushioning

P Flexible cushioning rings/pads at both ends

PPV Pneumatic cushioning, adjustable at both ends

PPS Pneumatic cushioning, self-adjusting at both ends

Position sensing

A Via proximity sensor

Variant

MQ Short end cap without swivel mounting

MG Bearing cap without mounting thread

Modular product system

Individually configurable

CRDSNU� 25

• A1 – Wiper seal variant: For increased chemical resistance

• A2 – Wiper seal variant: Hard wiper seal

• A3 – Wiper seal variant: For unlubricated operation

• S2 – Through piston rod

• K2 – Extended male piston rod thread

• K3 – Female piston rod thread

• K5 – Special piston rod thread

• K8 – Extended piston rod at front

• S6 – Heat-resistant seals up to max. 120 °C (temperature resistance)

• TT – Low temperature –40 °C … +80 °C
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Round cylinders CRDSNU, stainless steel
Technical data

Function

-N- Diameter

32 … 63 mm

-T- Stroke length

1 … 500 mm

General technical data

Piston∅ 32 40 50 63

Pneumatic connection Gx G¼ G¼ Gy

Piston rod thread M10x1.25 M12x1.25 M16x1.5 M16x1.5

Design Piston

Piston rod

Cylinder barrel

Cushioning P Flexible cushioning rings/pads at both ends

PPV Pneumatic cushioning, adjustable at both ends

PPS Pneumatic cushioning, self-adjusting at both ends

Cushioning length PPV [mm] 14 18 20 21

PPS [mm] 14 18 20 21

Position sensing Via proximity sensor

Type of mounting Via accessories

With male thread

Mounting position Any

Operating conditions

Operating medium Compressed air in accordance with ISO 8573-1:2010 [7:4:4]

Note on operating/pilot medium Operation with lubricated medium possible (in which case lubricated operation will always be required)

Operating pressure1) [bar] 1 … 10

Suitability for use in the food industry As per manufacturer's declaration (� Support / Downloads)

ATEX Specified types� www.festo.com

1) An increase in the minimum operating pressure is possible with variants

Ambient conditions

Standard cylinder Basic version A1 S6 TT

Ambient temperature1) [°C] –20 … +80 0 … +80 0 … +120 –40 … +80

Corrosion resistance class CRC2) 3

1) Note operating range of proximity sensors

2) Corrosion resistance class 3 according to Festo standard 940 070

Components subject to high corrosion stress. External visible parts in direct contact with industrial atmospheres or media such as solvents and cleaning agents, with a predominantly functional requirement for the

surface
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Round cylinders CRDSNU, stainless steel
Technical data

Force [N] and impact energy [J]

Piston∅ 32 40 50 63

Theoretical force at 6 bar, advancing 483 754 1,178 1,870

Theoretical force at 6 bar, retracting 415 633 990 1,682

Impact energy in the end positions for P

cushioning1)
0.4 0.7 1.0 1.3

1) The values are reduced by approx. 50% at an ambient temperature of 80 °C

Average piston speed v as a function of applied load m in combination with PPS cushionings

Piston∅ 32 Piston∅ 40

CRDSNU-32-50

CRDSNU-32-100

CRDSNU-32-200

CRDSNU-40-50

CRDSNU-40-100

CRDSNU-40-200

Piston∅ 50 Piston∅ 63

CRDSNU-50-50

CRDSNU-50-100

CRDSNU-50-200

CRDSNU-63-50

CRDSNU-63-100

CRDSNU-63-200

-H- Note

Average piston speed

= stroke/movement time

-H- Note

Design software

for flexible cushioning elements

� www.festo.com

Additional graphs

for PPS cushioning

� www.festo.com

Design software

for PPV cushioning

� www.festo.com
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Round cylinders CRDSNU, stainless steel
Technical data

Weight [g]

Piston∅ 32 40 50 63

Basic weight with 0 mm stroke 670 1,327 2,020 2,943

Additional weight per 10 mm stroke 15 24 40 44

Moving load with 0 mm stroke 118 232 416 472

Additional load per 10 mm stroke 9 16 25 25

Max. lateral force Fq as a function of projection l

Basic version S2 – Through piston rod

∅ 32

∅ 40

∅ 50/63

Materials

Sectional view

2 31 4

Standard cylinder Basic version S6 A3

1 Piston rod High-alloy stainless steel

2 Bearing cap High-alloy stainless steel

3 Cylinder barrel High-alloy stainless steel

4 End cap High-alloy stainless steel

– Seals Polyurethane Fluoro elastomer Polyurethane

Note on materials RoHS-compliant

– Contains paint wetting impairment substances
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Round cylinders CRDSNU, stainless steel
Technical data

Dimensions Download CAD data� www.festo.com

Basic version

+ = plus stroke length

∅

[mm]

AM B

∅

h9

BE BF CD

∅

H8

D

∅

D2

∅

D4

∅

32 22 30 M30x1.5 28.4 10 38 42 33.6

40 24 38 M38x1.5 32 12 49 50 41.6

50 32 45 M45x1.5 36.4 16 57 60 52.4

63 32 45 M45x1.5 36.4 16 70 60 65.4

∅

[mm]

EE EW G KK KW L MM

∅

32 Gx 16 18.6 M10x1.25 8 14 12

40 G¼ 18 24.7 M12x1.25 10 16 16

50 G¼ 21 24.4 M16x1.5 10 17 20

63 Gy 21 27.4 M16x1.5 10 17 20

∅

[mm]

MR PL SF SF1 VD WF XC

±1

32 15 11 10 13 4.3 34 117.5

40 19 12 13 18 4.3 39 139.6

50 22.5 12 17 22 4.3 44 147.2

63 22.5 13 17 22 4.3 44 155.4
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Round cylinders CRDSNU, stainless steel
Technical data

Dimensions Download CAD data� www.festo.com

MQ – Short end cap without swivel mounting MG – Bearing cap without mounting thread

MQ-K3 – Short end cap without swivel mounting,

with female piston rod thread

MG-K3 – Bearing cap without mounting thread,

with female piston rod thread

S2 – Through piston rod S2-K3 – Through piston rod, with female thread

+ = plus stroke length

++ = plus 2x stroke length

∅

[mm]

AF AM B

∅

h9

BA

h9

KF KK

32 12 22 30 30 M6 M10x1.25

40 12 24 38 38 M8 M12x1.25

50 16 32 45 45 M10 M16x1.5

63 16 32 45 45 M10 M16x1.5

∅

[mm]

T4 VA WF XC

±1

ZA ZJ ZM

32 2.6 3 34 118 69.5 104 138

40 3.3 4 39 140 84.6 124 163

50 4.7 4 44 147 86.2 130 175

63 4.7 4 44 156 94.2 139 183
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Round cylinders CRDSNU, stainless steel
Technical data

Dimensions Download CAD data� www.festo.com

K2 – Extended male piston rod thread

K3 – Female piston rod thread K5 – Special piston rod thread

K8 – Extended piston rod K3-K8 – Extended piston rod, with female thread

TT – Low temperature

+ = plus stroke length

∅

[mm]

AF AM AM1

max.

AM2

max.

KF

32 12 22 1 … 35 1 … 500 M6

40 12 24 1 … 35 1 … 500 M8

50 16 32 1 … 70 1 … 500 M10

63 16 32 1 … 70 1 … 500 M10

∅

[mm]

KK KK5 T4 WF XC

±1

32 M10x1.25 M10 2.6 34 118

40 M12x1.25 M12 3.3 39 140

50 M16x1.5 M16 4.7 44 147

63 M16x1.5 M16 4.7 44 156
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Round cylinders CRDSNU, stainless steel
Ordering data – Modular products

Ordering code

Type Piston∅ Stroke PPS – Pneumatic cushioning, self-adjusting at both ends

A – Via proximity sensor

MG – Bearing cap without mounting thread

A1 – Wiper seal variant: For increased chemical resistance

[mm] [mm] Part No. Type

32 10 2176399 CRDSNU-B-32-10-PPS-A-MG-A1

25 2176400 CRDSNU-B-32-25-PPS-A-MG-A1

40 2176401 CRDSNU-B-32-40-PPS-A-MG-A1

50 2176402 CRDSNU-B-32-50-PPS-A-MG-A1

80 2176403 CRDSNU-B-32-80-PPS-A-MG-A1

100 2176404 CRDSNU-B-32-100-PPS-A-MG-A1

125 2176405 CRDSNU-B-32-125-PPS-A-MG-A1

160 2176406 CRDSNU-B-32-160-PPS-A-MG-A1

200 2176407 CRDSNU-B-32-200-PPS-A-MG-A1

Ordering table

Size 32 40 50 63 Condi-

tions

Code Enter

code

0M Module No. 552791 552792 552793 552794

Version Stainless steel CR CR

Function Round cylinder, double-acting DSNU DSNU

Piston∅ [mm] 32 40 50 63 -…

Stroke [mm] 1 … 500 -…

Cushioning Flexible cushioning rings/pads at both ends -P

Pneumatic cushioning, self-adjusting 1 -PPS

Pneumatic cushioning, adjustable at both ends -PPV

0O Position sensing Via proximity sensor -A

Cylinder cap Short end cap without swivel mounting -MQ

Bearing cap without mounting thread -MG

Wiper seal variant Increased chemical resistance 1 -A1

Hard wiper seal 2 -A2

Unlubricated operation 1 -A3

Type of piston rod Through piston rod 3 -S2

Extended male thread Piston rod with extended male thread

[mm] 1 … 35 1 … 70 -…K2

Female thread Female piston rod thread

M6 M8 M10 M10 4 -K3

Special thread Piston rod with special thread

M10 M12 M16 M16 -“…”K5

Extended piston rod [mm] 1 … 500 -…K8

Temperature resistance Heat-resistant seals up to max. 120 °C -S6

Low temperature Seals and lubricating grease from –40 °C … +80 °C 5 -TT

1 PPS, A1, A3 Not with S6, TT

2 A2 Not with MG, S6, TT

3 S2 Not with MQ, MG

4 K3 Not with K2, K5

5 TT Not with MG, S6

Transfer order code

– CR DSNU – – – – – – – – – – – –

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 408 of 467



Subject to change – 2013/0626 � Internet: www.festo.com/catalogue/...

Round cylinders CRHD, stainless steel
Peripherals overview

1

2

3

4

5

6

7

8

Mounting attachments and accessories

Brief description CRHD-MQ CRHD-MC CRHD-MS � Page/Internet

1 Rod eye

CRSGS

With spherical bearing
� � �

49

2 Rod clevis

CRSG

Permits a swivelling movement of the cylinder

in one plane
� � �

49

3 Ring nut

CR

For bearing caps
� – –

48

4 Clevis foot

CRLMC

For end caps
– � –

48

5 Proximity sensor

CRSMT

With LED for operating status indication
� � �

49

6 Mounting kit

CRSMB-8-32/100

For proximity sensor CRSMT
� � �

49

7 One-way flow control valve

CRGRLA

For regulating speed
� � �

50

8 Push-in fittings

CRQS

For connecting compressed air tubing

with standard outside diameter
� � �

quick star
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Round cylinders CRHD, stainless steel
Type codes

CRHD — 50 — 80 — PPV — A — MQ — S6

Type

Double-acting

CRHD Round cylinder

Piston∅ [mm]

Stroke [mm]

Cushioning

PPV Pneumatic cushioning, adjustable at both

ends

Position sensing

A Via proximity sensor

Cover variant

MQ Bearing cap with male thread

MC End cap with clevis

MS End cap with lug

Variant

S6 Heat-resistant up to 120 °C

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 410 of 467



Subject to change – 2013/0628 � Internet: www.festo.com/catalogue/...

Round cylinders CRHD, stainless steel
Technical data

Function

-N- Diameter

32 … 100 mm

-T- Stroke length

10 … 500 mm

-W- www.festo.com

Variants

S6

The variant S6 is not suitable for

direct contact with food products

because of the seals and the grease

used.

General technical data

Piston∅ 32 40 50 63 80 100

Pneumatic connection Gx Gx G¼ Gy Gy Gy

Piston rod thread M10x1.25 M12x1.25 M16x1.5 M16x1.5 M20x1.5 M20x1.5

Constructional design Piston

Piston rod

Cylinder barrel

Cushioning Pneumatic cushioning, adjustable at both ends

Cushioning length 17 19.5 21 21 31 31

Position sensing Via proximity sensor

Type of mounting Via accessories

Mounting position Any

Operating and environmental conditions

Variant CRHD S6

Operating medium Compressed air in accordance with ISO 8573-1:2010 [7:4:4]

Note on operating/pilot medium Operation with lubricated medium possible (in which case lubricated operation will always be required)

Operating pressure 1 … 10 bar

Ambient temperature1) [°C] –20 … +80 0 … +120

Corrosion resistance class CRC2) 4

1) Note operating range of proximity sensors

2) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Force [N]

Piston∅ 32 40 50 63 80 100

Theoretical force at 6 bar,

advancing

483 754 1,178 1,870 3,016 4,712

Theoretical force at 6 bar,

retracting

415 633 990 1,682 2,721 4,418

Weight [g]

Piston∅ 32 40 50 63 80 100

Basic weight with 10 mm stroke 676 1,196 1,849 2,977 5,172 8,472

Additional weight per 10 mm stroke 26 42 57 65 100 115

Moving load with 10 mm stroke 106 198 340 398 717 968

Additional load per 10 mm stroke 9 16 25 25 38 38
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Round cylinders CRHD, stainless steel
Technical data

Permissible lateral force Fq as a function of stroke length l

Horizontal mounting Vertical mounting

l [mm]

Fq
[N
]

l [mm]

Fq
[N
]

1 ∅ 32

2 ∅ 40

3 ∅ 50, 63

4 ∅ 80, 100

Materials

Sectional view

1 2 3 4

Round cylinder Basic version S6

1 Piston rod High-alloy stainless steel

2 Bearing cap High-alloy stainless steel

3 Cylinder barrel High-alloy stainless steel

4 End cap High-alloy stainless steel

– Seals Polyurethane, nitrile rubber Fluoro elastomer
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Round cylinders CRHD, stainless steel
Technical data

Dimensions CRHD- … -MQ Download CAD data� www.festo.com

Bearing cap with male thread

1 Regulating screw

for end-position cushioning

+ = plus stroke length

∅

[mm]

α AM B

∅

h9

BE BF BG D

∅

EE KK L1

32 50° 22 30 M30x1.5 25 8 36 Gx M10x1.25 30

40 45° 24 38 M38x1.5 29 8 45 Gx M12x1.25 35

50 45° 32 45 M45x1.5 30 8 55 G¼ M16x1.5 38

63 45° 32 45 M45x1.5 30 10 68 Gy M16x1.5 38

80 45° 40 50 M50x2 30 15 86 Gy M20x1.5 38

100 45° 40 50 M50x2 30 15 106 Gy M20x1.5 38

∅

[mm]

L7 MM

∅

RD

∅

RT PL1 PL2 TG VD WF ZJ ß1

32 5 12 27 M5 13 21 22 7 38 120 10

40 8 16 35 M6 15 18 30 7 45 135 13

50 5 20 42 M6 15 19 39 6.25 50 143 17

63 8 20 42 M8 17 24 49 6.25 50 158 17

80 9 25 47 M10 18 31 65 7.5 50 174 22

100 13 25 47 M10 22 30 82 7.5 50 189 22
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Round cylinders CRHD, stainless steel
Technical data

Dimensions CRHD- … -MC Download CAD data� www.festo.com

End cap with clevis

+ = plus stroke length

Dimensions CRHD- … -MS Download CAD data� www.festo.com

End cap with lug

+ = plus stroke length

∅

[mm]

CB

+0.2/+0.1

CD

∅

H9

CE

∅

e8

EW

–0.1/–0.2

L MR PL3 PL4 UB

–0.1/–0.2

UC WH XC

32 10 10 10 10 15 12 43 28 26 35 8 142

40 12 12 12 12 16 14 50 27 32 43 10 160

50 16 12 12 16 16 14 53 30 40 51 12 170

63 16 16 16 16 22 18 55 34 40 53 12 190

80 20 16 16 20 22 20 56 45 60 73 12 210

100 20 20 20 20 27 25 60 43.5 60 73 12 230
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Round cylinders CRHD, stainless steel
Technical data

Ordering data

Type Piston∅ Stroke Part No. Type

[mm] [mm]

MQ – Bearing cap with male thread

32 10 … 500 195507 CRHD-32-…-PPV-A-MQ

40 195508 CRHD-40-…-PPV-A-MQ

50 195509 CRHD-50-…-PPV-A-MQ

63 195510 CRHD-63-…-PPV-A-MQ

80 195511 CRHD-80-…-PPV-A-MQ

100 195512 CRHD-100-…-PPV-A-MQ

S6 – Heat-resistant up to 120°C

32 10 … 500 195543 CRHD-32-…-PPV-A-MQ-S6

40 195544 CRHD-40-…-PPV-A-MQ-S6

50 195545 CRHD-50-…-PPV-A-MQ-S6

63 195546 CRHD-63-…-PPV-A-MQ-S6

80 195547 CRHD-80-…-PPV-A-MQ-S6

100 195548 CRHD-100-…-PPV-A-MQ-S6

MC – End cap with clevis (pivot pin and lock included in the scope of delivery)

32 10 … 500 195513 CRHD-32-…-PPV-A-MC

40 195514 CRHD-40-…-PPV-A-MC

50 195515 CRHD-50-…-PPV-A-MC

63 195516 CRHD-63-…-PPV-A-MC

80 195517 CRHD-80-…-PPV-A-MC

100 195518 CRHD-100-…-PPV-A-MC
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Round cylinders CRHD, stainless steel
Technical data

Ordering data

Type Piston∅ Stroke Part No. Type

[mm] [mm]

S6 – Heat-resistant up to 120°C

32 10 … 500 195549 CRHD-32-…-PPV-A-MC-S6

40 195550 CRHD-40-…-PPV-A-MC-S6

50 195551 CRHD-50-…-PPV-A-MC-S6

63 195552 CRHD-63-…-PPV-A-MC-S6

80 195553 CRHD-80-…-PPV-A-MC-S6

100 195554 CRHD-100-…-PPV-A-MC-S6

MS – End cap with lug

32 10 … 500 195519 CRHD-32-…-PPV-A-MS

40 195520 CRHD-40-…-PPV-A-MS

50 195521 CRHD-50-…-PPV-A-MS

63 195522 CRHD-63-…-PPV-A-MS

80 195523 CRHD-80-…-PPV-A-MS

100 195524 CRHD-100-…-PPV-A-MS

S6 – Heat-resistant up to 120 °C

32 10 … 500 195555 CRHD-32-…-PPV-A-MS-S6

40 195556 CRHD-40-…-PPV-A-MS-S6

50 195557 CRHD-50-…-PPV-A-MS-S6

63 195558 CRHD-63-…-PPV-A-MS-S6

80 195559 CRHD-80-…-PPV-A-MS-S6

100 195560 CRHD-100-…-PPV-A-MS-S6
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Standard cylinders CRDNG to ISO 15552, stainless steel
Peripherals overview

1

2

3

4

5

6

8

9

aJ

aA 1

4

7

CRDNGS

CRDNG

5

6

Variant

CRDNG-S2

Mounting options

CRDNG

Mounting at front Mounting at rear Mounting from below

CRDNGS

Mounting at front Mounting on swivel flange
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Standard cylinders CRDNG to ISO 15552, stainless steel
Peripherals overview

Mounting attachments and accessories

Brief description CRDNG CRDNGS � Page/Internet

1 Flange mounting

CRFNG

For bearing or end caps
� –

45

2 Rod eye

CRSGS

With spherical bearing
� �

49

3 Rod clevis

CRSG

Permits a swivelling movement of the cylinder

in one plane
� �

49

4 Foot mounting

CRHNC

For bearing and end caps
� –

43

5 Trunnion flange

CRZNG

For bearing and end caps in combination

with trunnion supports CRLNZG
� –

46

6 Trunnion support

CRLNZG

For supporting trunnion flange CRZNG
� –

46

7 Clevis foot

CRLNG

For variant with swivel flange
– �

47

8 Proximity sensor

CRSMEO-4

With LED for operating status indication
� �

49

9 Mounting kit

CRSMB

For proximity sensor CRSMEO-4
� �

49

aJ One-way flow control valve

CRGRLA

For regulating speed
� �

50

aA Push-in fittings

CRQS

For connecting compressed air tubing

with standard outside diameter
� �

quick star
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Standard cylinders CRDNG to ISO 15552, stainless steel
Type codes

CRDNG — 50 — 80 — PPV — A — S2

Type

Double-acting

CRDNG Standard cylinder

CRDNGS Standard cylinder with swivel flange

Piston∅ [mm]

Stroke [mm]

Cushioning

PPV Pneumatic cushioning, adjustable at

both ends

Position sensing

A Via proximity sensor

Variant

S2 Through piston rod

S6 Heat-resistant up to 120 °C
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Standard cylinders CRDNG to ISO 15552, stainless steel
Technical data

Function

-N- Diameter

32 … 125 mm

-T- Stroke length

10 … 2,000 mm

-W- www.festo.com

Wearing parts kits

� 41

Variants

S2

S6

The variant S6 is not suitable for

direct contact with food products

because of the seals and the grease

used.

CRDNG CRDNGS

Conforms to

• ISO 15552

• ISO 6431

• VDMA 24562

• NFE 49003.1

• UNI 10290

DIN

General technical data

Piston∅ 32 40 50 63 80 100 125

Pneumatic connection Gx G¼ G¼ Gy Gy G½ G½

Piston rod thread M10x1.25 M12x1.25 M16x1.5 M16x1.5 M20x1.5 M20x1.5 M27x2

Constructional design Piston

Piston rod

Cylinder barrel

Cushioning Pneumatic cushioning, adjustable at both ends

Cushioning length [mm] 20 20 23 23 30 30 40

Position sensing Via proximity sensor

Type of mounting Via accessories

Via female thread

Mounting position Any

Operating and environmental conditions

Variant CRDNG/CRDNGS S6

Operating medium Compressed air in accordance with ISO 8573-1:2010 [7:4:4]

Note on operating/pilot medium Operation with lubricated medium possible (in which case lubricated operation will always be required)

Operating pressure 0.6 … 10 bar

Ambient temperature1) [°C] –20 … +80 0 … +120

Corrosion resistance class CRC2) 4

1) Note operating range of proximity sensors

2) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Force [N]

Piston∅ 32 40 50 63 80 100 125

Theoretical force at 6 bar, advancing 482 753 1,178 1,870 3,015 4,712 7,360

Theoretical force at 6 bar, retracting 415 633 990 1,682 2,720 4,418 6,880
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Standard cylinders CRDNG to ISO 15552, stainless steel
Technical data

Weight [g]

Piston∅ 32 40 50 63 80 100 125

CRDNG

Basic weight

with 0 mm stroke

1,045 1,360 2,160 3,455 5,935 8,070

Additional weight

per 10 mm stroke

20 30 60 60 100 110

CRDNGS

Basic weight

with 0 mm stroke

1,070 1,460 2,330

Additional weight

per 10 mm stroke

20 30 60

Materials

Sectional view CRDNG

1 2 3 4

Sectional view CRDNGS

Standard cylinder Basic version S6

1 Piston rod High-alloy stainless steel

2 Bearing cap Stainless steel casting

3 Cylinder barrel High-alloy stainless steel

4 End cap Stainless steel casting

– Tie rod High-alloy stainless steel

– Seals Polyurethane, nitrile rubber Fluoro elastomer
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Standard cylinders CRDNG to ISO 15552, stainless steel
Technical data

Dimensions CRDNG Download CAD data� www.festo.com

Basic version

1 Socket head screw with female

thread

2 Cover for adjustable

end-position cushioning

3 Threaded hole for direct

mounting

+ = plus stroke length

S2 – Through piston rod

+ = plus stroke length

++ = plus 2x stroke length

∅

[mm]

A B

∅

e11

BG D1 D4

∅

D5

∅

E EE J2 J3 KK L2 L3

32 22 30 16 M6 33.6 6 50 Gx 7 5.7 M10x1.25 16 13

40 24 35 16 M6 41.6 6 55 G¼ 10 6.5 M12x1.25 18 16.5

50 32 40 16 M8 52.4 8 65 G¼ 11.5 8.6 M16x1.5 25 21

63 32 45 16 M10 65.4 8 75 Gy 14.5 12 M16x1.5 25 22

80 40 45 23 M10 82.8 10 100 Gy 15 13 M20x1.5 31 22.5

100 40 55 23 M12 102.8 10 120 G½ 23 14 M20x1.5 36 22.5

125 54 60 23 M12 128.6 12 145 G½ 28.5 8 M27x2 31 23.5

∅

[mm]

L7 L8 MM

∅

PL RT T1 TG VA VD WH ZJ ZM ß1 ß2 ß3

32 5.3 94 +0.4 12 13 M6 9 32.5 4 5 26 120 148 10 26 6

40 2.5 105 +0.4/–0.6 16 14 M6 9 38 4 5 30 135 167 13 30 6

50 4.5 106 +0.4/–0.6 20 14 M8 10 46.5 4 5 37 143 183 17 34 8

63 5 121 +0.4/–0.6 20 18 M8 12 56.5 4 5 37 158 199 17 36 8

80 6 128 +0.4/–0.6 25 17 M10 15 72 4 5 46 174 222 22 41 10

100 9 138 +0.4/–0.6 25 18 M10 18 89 4 5 51 189 240 22 41 10

125 4.5 160 +0.4/–0.6 32 27 M12 18 110 6 6 66 226 292 27 50 12
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Standard cylinders CRDNG to ISO 15552, stainless steel
Technical data

Dimensions – CRDNGS

+ = plus stroke length

∅

[mm]

CB

H14

CD

∅

H9

L MR UB XD

32 26 10 18 9 45 142

40 28 12 21 10 52 160

50 32 12 23 11 60 170

63 40 16 28 13 70 190

80 50 16 32 13 90 210

100 60 20 37 17 110 230

125 70 25 44 23 130 276
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Standard cylinders CRDNG to ISO 15552, stainless steel
Technical data

Ordering data

Variant Piston∅ Stroke Part No. Type

[mm] [mm]

CRDNG

32 10 … 2,000 160884 CRDNG-32-…-PPV-A

40 10 … 2,000 160885 CRDNG-40-…-PPV-A

50 10 … 2,000 160886 CRDNG-50-…-PPV-A

63 10 … 2,000 160887 CRDNG-63-…-PPV-A

80 10 … 2,000 160888 CRDNG-80-…-PPV-A

100 10 … 2,000 160889 CRDNG-100-…-PPV-A

125 10 … 2,000 185280 CRDNG-125-…-PPV-A

S6 – Heat-resistant up to 120 °C

32 10 … 2,000 185293 CRDNG-32-…-PPV-A-S6

40 10 … 2,000 185294 CRDNG-40-…-PPV-A-S6

50 10 … 2,000 185295 CRDNG-50-…-PPV-A-S6

63 10 … 2,000 185296 CRDNG-63-…-PPV-A-S6

80 10 … 2,000 185297 CRDNG-80-…-PPV-A-S6

100 10 … 2,000 185298 CRDNG-100-…-PPV-A-S6

125 10 … 2,000 185299 CRDNG-125-…-PPV-A-S6

S2 – Through piston rod

32 10 … 2,000 185282 CRDNG-32-…-PPV-A-S2

40 10 … 2,000 185283 CRDNG-40-…-PPV-A-S2

50 10 … 2,000 185284 CRDNG-50-…-PPV-A-S2

63 10 … 2,000 185285 CRDNG-63-…-PPV-A-S2

80 10 … 2,000 185286 CRDNG-80-…-PPV-A-S2

100 10 … 2,000 185287 CRDNG-100-…-PPV-A-S2

125 10 … 2,000 185288 CRDNG-125-…-PPV-A-S2

CRDNGS

32 10 … 2,000 160890 CRDNGS-32-…-PPV-A

40 10 … 2,000 160891 CRDNGS-40-…-PPV-A

50 10 … 2,000 160892 CRDNGS-50-…-PPV-A

63 10 … 2,000 160893 CRDNGS-63-…-PPV-A

80 10 … 2,000 160894 CRDNGS-80-…-PPV-A

100 10 … 2,000 160895 CRDNGS-100-…-PPV-A

125 10 … 2,000 185281 CRDNGS-125-…-PPV-A

S6 – Heat-resistant up to 120 °C

32 10 … 2,000 185300 CRDNGS-32-…-PPV-A-S6

40 10 … 2,000 185301 CRDNGS-40-…-PPV-A-S6

50 10 … 2,000 185302 CRDNGS-50-…-PPV-A-S6

63 10 … 2,000 185303 CRDNGS-63-…-PPV-A-S6

80 10 … 2,000 185304 CRDNGS-80-…-PPV-A-S6

100 10 … 2,000 185305 CRDNGS-100-…-PPV-A-S6

125 10 … 2,000 185306 CRDNGS-125-…-PPV-A-S6

Ordering data – Wearing parts kits

Piston∅

[mm]

Part No. Type Piston∅

[mm]

Part No. Type

32 125713 CRDNG/S-32-…-PPV-A1) 63 125716 CRDNG/S-63-…-PPV-A1)

40 125714 CRDNG/S-40-…-PPV-A1) 80 125717 CRDNG/S-80-…-PPV-A1)

50 125715 CRDNG/S-50-…-PPV-A1) 100 125718 CRDNG/S-100-…-PPV-A1)

1) Assembly grease included in the scope of delivery
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Accessories for stainless steel cylinders
Technical data

Foot mounting CRHBN

Scope of delivery:

CRHBN-… x1: 1 foot

CRHBN-… x2: 2 feet, 1 nut

Material:

High-alloy steel

Free of copper, PTFE and silicone

CRHBN-… x2

Dimensions and ordering data

For∅ AB

∅

AH AO AT AU R1 TR US XS CRC1) Weight Part No. Type

[mm] [g]

12 5.5 20 6 4 14 13 32 42 32 4 40 161866 CRHBN-12/16x1

16 5.5 20 6 4 14 13 32 42 32 4 97 162999 CRHBN-12/16x2

20 6.6 25 8 5 17 20 40 54 36 4 55 161867 CRHBN-20/25x1

25 6.6 25 8 5 17 20 40 54 40 4 100 162998 CRHBN-20/25x2

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Swivel mounting CRSBN

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ CM FL GL HB

∅

L1 LE MR RF RG UK UX CRC1) Weight Part No. Type

[mm] [g]

20
38.1 35 20 7 55 31 12 20 24 50.1 40 4 230

552904 CRSBN-20/25

25

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Foot mounting CRH

Material:

High-alloy steel

Free of copper, PTFE and silicone

+ = plus stroke length

Dimensions and ordering data

For∅ AB

∅

AH AO AT AU H1 SA TF TR US XA XS CRC1) Weight Part No. Type

[mm] [g]

32 7 28 7 4 14 14 124 28 52 66 148 48 4 237 162951 CRH-32

40 9 33 10 5 20 18 153 30 60 80 178 60 4 341 162952 CRH-40

50 9 40 10 6 20 20 160 40 70 90 190 64 4 559 162953 CRH-50

63 9 45 10 6 20 20 164 50 76 96 195 64 4 680 162954 CRH-63

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Foot mounting CRHNC

Material:

High-alloy steel

Free of copper, PTFE and silicone

+ = plus stroke length

Dimensions and ordering data

For∅ AB

∅

AH AO AT AU SA TR US XA XS CRC1) Weight Part No. Type

[mm] [g]

32 7 32 6.5 4 24 142 32 45 144.7 45.7 4 135 176937 CRHNC-32

40 10 36 9 4 28 160.8 36 54 163.6 53.8 4 180 176938 CRHNC-40

50 10 45 9.5 5 31 167.9 45 64 175 63.1 4 325 176939 CRHNC-50

63 10 50 12.5 5 32 184.9 50 75 191.5 64.6 4 405 176940 CRHNC-63

80 12 63 15 6 41 209.9 63 93 215.5 81.6 4 820 176941 CRHNC-80

100 14.5 71 17.5 6 41 220.1 75 110 229.6 85.5 4 1,000 176942 CRHNC-100

125 16.5 90 22 8 45 250 90 131 270 102 4 1,840 176943 CRHNC-125

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Flange mounting CRFBN

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ FB

∅

MF TF UF UR W CRC1) Weight Part No. Type

[mm] [g]

12, 16 5.5 4 40 53 30 18 4 25 161864 CRFBN-12/16

20 6.6 5 50 66 40 19 4 45 161865 CRFBN-20/25

25 6.6 5 50 66 40 23 4 45 161865 CRFBN-20/25

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Foot mounting CRFV

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ AB

∅

AH AO AT AU H1 TF TR US XS CRC1) Weight Part No. Type

[mm] [g]

32 7 28 7 4 14 14 28 52 66 48 4 102 161858 CRFV-32

40 9 33 10 5 20 18 30 60 80 60 4 190 161859 CRFV-40

50 9 40 10 6 20 20 40 70 90 64 4 290 161860 CRFV-50

63 9 45 10 6 20 20 50 76 96 64 4 365 161861 CRFV-63

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Flange mounting CRFNG

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ E FB

∅

MF R TF UF W CRC1) Weight Part No. Type

[mm] [g]

32 45 7 10 32 64 80 16 4 225 161846 CRFNG-32

40 54 9 10 36 72 90 20 4 300 161847 CRFNG-40

50 65 9 12 45 90 110 25 4 540 161848 CRFNG-50

63 75 9 12 50 100 120 25 4 680 161849 CRFNG-63

80 93 12 16 63 126 150 30 4 1,500 161850 CRFNG-80

100 110 14 16 75 150 175 35 4 2,100 161851 CRFNG-100

125 132 16 20 90 180 210 45 4 3,780 185363 CRFNG-125

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Trunnion flange CRZNG

Material:

High-alloy steel

Free of copper, PTFE and silicone

+ = plus stroke length

Dimensions and ordering data

For∅ C2 C3 TD

∅

e9

TK TL TM UW XH XL CRC1) Weight Part No. Type

[mm] [g]

32 71 86 12 16 12 50 50 18 128 4 150 161852 CRZNG-32

40 87 105 16 20 16 63 55 20 145 4 285 161853 CRZNG-40

50 99 117 16 24 16 75 65 25 155 4 473 161854 CRZNG-50

63 116 136 20 24 20 90 75 25 170 4 687 161855 CRZNG-63

80 136 156 20 28 20 110 100 32 188 4 1,296 161856 CRZNG-80

100 164 189 25 38 25 132 120 32 208 4 2,254 161857 CRZNG-100

125 192 217 25 50 25 160 150 40 250 4 3,484 185362 CRZNG-125

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Trunnion supports CRLNZG

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ CR

∅

FK

∅

FN FS H1 HB

∅

NH TH UL CRC1) Weight Part No. Type

[mm] D11 ±0.1 H13 ±0.2 [g]

32 12 15 30 10.5 15 6.6 18 32 46 4 205 161874 CRLNZG-32

40, 50 16 18 36 12 18 9 21 36 55 4 323 161875 CRLNZG-40/50

63, 80 20 20 40 13 20 11 23 42 65 4 435 161876 CRLNZG-63/80

100/125 25 25 50 16 24.5 14 28.5 50 75 4 739 161877 CRLNZG-100/125

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Clevis foot CRLBN

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ CM EK

∅

FL GL HB LE MR RG UX CRC1) Weight Part No. Type

[mm] [g]

12, 16 12.1 6 27 +0.3/–0.2 13 5.5 24 7 15 25 4 55 161862 CRLBN-12/16

20, 25 16.1 8 30 +0.4/–0.2 16 6.6 26 10 20 32 4 62 161863 CRLBN-20/25

32 16.1 10 35 +0.4/–0.2 18.5 6.6 31 11 24 35 4 107 195866 CRLBN-32

40 18.1 12 40 +0.4/–0.2 24.5 9 35 13 30 45 4 184 195867 CRLBN-40

50, 63 21.1 16 45 +0.5/–0.2 28 9 39 14 34 50 4 289 195868 CRLBN-50/63

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Clevis foot CRLNG

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ BR BT CK

∅

EB

∅

EM GL HB

∅

OF PH RA TE UL UR CRC1) Weight Part No. Type

[mm] D11 H13 –0.4 H13 [g]

32 10 8 10 – 25.8 21 6.6 – 32 18 38 51 31 4 120 161840 CRLNG-32

40 11 10 12 – 27.8 24 6.6 – 36 22 41 54 35 4 160 161841 CRLNG-40

50 12 12 12 – 31.8 33 9 – 45 30 50 65 45 4 280 161842 CRLNG-50

63 15 12 16 15 39.8 37 9 10.8 50 35 52 67 50 4 375 161843 CRLNG-63

80 15 14 16 18 49.8 47 11 12.7 63 40 66 86 60 4 580 161844 CRLNG-80

100 19 15 20 18 59.8 55 11 13.7 71 50 76 96 70 4 935 161845 CRLNG-100

125 22 20 25 20 69.8 70 14 18.6 90 60 94 124 90 4 2,530 176951 CRLNG-125

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Clevis foot CRLMC

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ BR BT CK

∅

EB

∅

EM GL HB

∅

OF PH RA TE UL UR CRC1) Weight Part No. Type

[mm] D11 H13 –0.4 H13 [g]

32 10 8 10 – 10 21 6.6 – 32 18 38 51 31 4 101 197320 CRLMC-32

40 11 10 12 – 12 24 6.6 – 36 22 41 54 35 4 139 197321 CRLMC-40

50 12 12 12 – 16 33 9 – 45 30 50 65 45 4 242 197322 CRLMC-50

63 15 12 16 15 16 37 9 10.8 50 35 52 67 50 4 303 197323 CRLMC-63

80 15 14 16 18 20 47 11 12.7 63 40 66 86 60 4 515 197324 CRLMC-80

100 19 15 20 18 20 55 11 13.7 71 50 76 96 70 4 761 197325 CRLMC-100

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.

Ring nut CR

Material:

High-alloy steel

Free of copper, PTFE and silicone

Dimensions and ordering data

For∅ B1 D1 D2 D3 CRC1) Weight Part No. Type

[mm] [g]

32 8 M30x1.5 42 36 4 40 197326 CR-M30x1,5

40 10 M38x1.5 50 48 4 61 197327 CR-M38x1,5

50, 63 10 M45x1.5 60 56 4 89 197328 CR-M45x1,5

80, 100 13 M50x2 75 67 4 228 197329 CR-M50x2

1) Corrosion resistance class 4 as per Festo standard 940 070

Components subject to particularly high corrosion stress. Parts used with aggressive media, e.g. in the food or chemical industry. These applications should be supported with special tests with the media if required.
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Accessories for stainless steel cylinders
Technical data

Ordering data – Piston rod attachments Technical data� Internet: crsg

For∅ Part No. Type For∅ Part No. Type

Rod eye CRSGS Rod clevis CRSG

12, 16 195580 CRSGS-M6 12, 16 13567 CRSG-M6

20 195581 CRSGS-M8 20 13568 CRSG-M8

32 195582 CRSGS-M10x1,25 32 13569 CRSG-M10x1,25

40 195583 CRSGS-M12x1,25 40 13570 CRSG-M12x1,25

50, 63 195584 CRSGS-M16x1,5 50, 63 13571 CRSG-M16x1,5

80, 100 195585 CRSGS-M20x1,5 80, 100 13572 CRSG-M20x1,5

125 195586 CRSGS-M27x2 125 185361 CRSG-M27x2

Ordering data – Proximity sensors, magnetic reed CRSMEO Technical data� Internet: crsmeo

Electrical connection Cable length

[m]

Part No. Type

Cable

N/O contact

Corrosion resistant

3-wire 2.5 161 775 CRSMEO-4-K-LED-24

Ordering data – Mounting kits Technical data� Internet: crsmb

For∅ Part No. Type For∅ Part No. Type

Mounting kit CRSMBR Mounting kit CRSMB

12 164581 CRSMBR-12 32 161763 CRSMB-32

16 164582 CRSMBR-16 40 161764 CRSMB-40

20 164583 CRSMBR-20 50 161765 CRSMB-50

25 164584 CRSMBR-25 63 161766 CRSMB-63

32 163888 CRSMBR-32 80 161767 CRSMB-80

40 163889 CRSMBR-40 100 161768 CRSMB-100

50 163890 CRSMBR-50 125 185365 CRSMB-125

63 163891 CRSMBR-63

Ordering data – Proximity sensors, magneto-resistive CRSMT Technical data� Internet: crsmt

Switching output Electrical connection Cable length Part No. Type

Cable [m]

N/O contact

PNP 3-wire 2.5 525563 CRSMT-8-PS-K2,5-LED-24

5.0 525564 CRSMT-8-PS-K5-LED-24

Ordering data – Mounting kit SMBR Technical data� Internet: smbr

Part No. Type

For standard cylinder CRDSNU 538937 SMBR-8-8/100-S6

Ordering data – Mounting kit CRSMB Technical data� Internet: crsmb

Part No. Type

For round cylinder CRHD 525565 CRSMB-8-32/100
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Accessories for stainless steel cylinders
Technical data

Ordering data – One-way flow control valves CRGRLA Technical data� Internet: crgrla

Connection Material Part No. Type

Thread For push-in fitting

M5 CRQS/CRQSL/CRQST Electrolytically polished

stainless steel casting

161403 CRGRLA-M5-B

Gx 161404 CRGRLA-x-B

G¼ 161405 CRGRLA-¼-B

Gy 161406 CRGRLA-y-B

G½ 161407 CRGRLA-½-B

Ordering data – Air reservoirs CRVZS Technical data� Internet: crvzs

Connection Volume Material Part No. Type

Thread [l]

Gx 0.1 High-alloy stainless steel 160233 CRVZS-0,1

G¼ 0.4 160234 CRVZS-0,4

G¼ 0.75 160235 CRVZS-0,75

G½ 2 160236 CRVZS-2

G1, Gy 5 192159 CRVZS-5

G1, Gy 10 160237 CRVZS-10

Ordering data – Tubing Technical data� Internet: tubing

Standard outside diameter PLN, PFAN
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Overview selected features Round cylinder

CRDSNU-50-340-PPV-A

#552793

Basic Configuration

Feature Value

Material characteristic CR Stainless steel

Function DSNU Standard cylinder, double-acting

Version configurable products

Piston diameter mm 50 mm

Stroke mm 340 mm

Cushioning PPV Pneumatic cushioning, adjustable on both sides

Position sensing A For proximity sensor

Options

Feature Value

Cylinder cap Standard

Wiper material Standard

Type of piston rod Single-ended piston rod

K2    Piston rod with extended thread Without

Piston rod thread External Thread

Special thread              K5 Standard piston rod thread

K8 - Piston rod extended front Without

Temperature resistant Standard

Very low-temperature Without

Certification EU (ATEX) Without

01.04.2014 - Subject to change - Festo AG & Co. KG 1 / 1

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 434 of 467



Section 9: Installation and 

Acceptance ITP’s, FAT Documents 
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Accepted By Project Manager:     Date:      

  
Name:         

 
 
  
       Accepted By Client :     Date:     
 

Name:        

 
 Inspection of Goods Upon Delivery: Launder Bank A 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing 
No(s):  

P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E 

(DWG GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KLS 390/18_Launder Bank A 
TBC 
TBC 

 Item  Inspection of Goods Upon Delivery Check Project Manager  Client 
Initials Date Initials Date 

1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings      

4 Examine all packaging and restraints      

5 Check initial fill of required lubricants and fluids (oil, grease etc.)     

6 Supply check including all equipment and accessories      
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Green Process Pty. Ltd. 
ABN 87 142 336 196 / GST 104-246-060 
 
T   +61 3 9399 9913 
T   +61 2 4360 2387 
E   info@greenprocess.com.au 
W  greenprocess.com.au 
 
311/87 Gladstone Street 
South Melbourne 
Victoria 3205, Australia 
 
PO Box 1034, South Melbourne 
Victoria 3205, Australia 

 
 
 
 

 
 

 Item Installation Check 
Project Manager  Client 

Initials Date Initials Date 
1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings and repair if necessary     

4 The equipment has been set and fully assembled in accordance with the manufacturers   instructions (AFC 
drawings, installation & assembly instructions)  

    

5 Verify that the equipment has been properly shimmed and is within the specified tolerances     

6 Check that all equipment, safety devices and equipment protection devices function properly      

7 Verify that grouting is completed and was installed in accordance with the grouting Manufacturer's Instructions     

8 Verify drive alignment (motor, coupling, and equipment) and confirm that shaft alignment records are accurate 
and complete 

    

9 Check that all flanges, bolts and anchors are adequately torqued     

10 Verify overall alignment in relation to the external frame     

 
Inspection and Test Plan: Launder Bank A 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing No(s):  P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E (DWG 

GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Launder Bank A 
TBC 
TBC 
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11 Check that all required piping connections are complete and flushed     

12 Check that the supports are fixed      

13 Verify that all debris is removed and that equipment is flushed/cleaned as applicable     

14 Check vents and initial fill of required lubricants and fluids (oil, grease etc.)     

15 Check that packing and seals are properly installed     

16 Verify that all hold down bolts are secure     

17 Verify that all discharge pipes and transitions are secure     

18 Check the direction of rotation of all rotating electrical equipment     

19 Check for unusual heat and noise generation     

20 Verify that all required safety guards are installed and meet PDR requirements     

21 Verify that all valves and instruments are properly tagged according to the drawings     

22 Check and verify control concept     

23 Check and verify functional description and programming     

24 Check and verify continuity and quality of washwater supply:      

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality:  

Model:  Flow: Pressure: Quality: 

25 Check and verify electrical supply:     

Model: Rating:  Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 
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Notes: 
 

 
Item 
 

 
Description 

 
Action 

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
Accepted By Project Manager:     Date:      

  
Name:         

 
 
 
        Accepted By Client:     Date:     
 

Name:        

26 Check and verify noise level:     

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 
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Accepted By Project Manager:     Date:      

  
Name:         

 
 
  
       Accepted By Client :     Date:     
 

Name:        

 
 Inspection of Goods Upon Delivery: Launder Bank B 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing 
No(s):  

P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E 

(DWG GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KLS 390/18_Launder Bank B 
TBC 
TBC 

 Item  Inspection of Goods Upon Delivery Check Project Manager  Client 
Initials Date Initials Date 

1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings      

4 Examine all packaging and restraints      

5 Check initial fill of required lubricants and fluids (oil, grease etc.)     

6 Supply check including all equipment and accessories      
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 Item Installation Check 
Project Manager  Client 

Initials Date Initials Date 
1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings and repair if necessary     

4 The equipment has been set and fully assembled in accordance with the manufacturers   instructions (AFC 
drawings, installation & assembly instructions)  

    

5 Verify that the equipment has been properly shimmed and is within the specified tolerances     

6 Check that all equipment, safety devices and equipment protection devices function properly      

7 Verify that grouting is completed and was installed in accordance with the grouting Manufacturer's Instructions     

8 Verify drive alignment (motor, coupling, and equipment) and confirm that shaft alignment records are accurate 
and complete 

    

9 Check that all flanges, bolts and anchors are adequately torqued     

10 Verify overall alignment in relation to the external frame     

 
Inspection and Test Plan: Launder Bank B 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing No(s):  P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E (DWG 

GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Launder Bank B 
TBC 
TBC 
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11 Check that all required piping connections are complete and flushed     

12 Check that the supports are fixed      

13 Verify that all debris is removed and that equipment is flushed/cleaned as applicable     

14 Check vents and initial fill of required lubricants and fluids (oil, grease etc.)     

15 Check that packing and seals are properly installed     

16 Verify that all hold down bolts are secure     

17 Verify that all discharge pipes and transitions are secure     

18 Check the direction of rotation of all rotating electrical equipment     

19 Check for unusual heat and noise generation     

20 Verify that all required safety guards are installed and meet PDR requirements     

21 Verify that all valves and instruments are properly tagged according to the drawings     

22 Check and verify control concept     

23 Check and verify functional description and programming     

24 Check and verify continuity and quality of washwater supply:      

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality:  

Model:  Flow: Pressure: Quality: 

25 Check and verify electrical supply:     

Model: Rating:  Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 
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Notes: 
 

 
Item 
 

 
Description 

 
Action 

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
Accepted By Project Manager:     Date:      

  
Name:         

 
 
 
        Accepted By Client:     Date:     
 

Name:        

26 Check and verify noise level:     

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 
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Accepted By Project Manager:     Date:      

  
Name:         

 
 
  
       Accepted By Client :     Date:     
 

Name:        

 
 Inspection of Goods Upon Delivery: Washpress 1 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing 
No(s):  

P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E 

(DWG GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Washpress 1 
TBC 
TBC 

 Item  Inspection of Goods Upon Delivery Check Project Manager  Client 
Initials Date Initials Date 

1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings      

4 Examine all packaging and restraints      

5 Check initial fill of required lubricants and fluids (oil, grease etc.)     

6 Supply check including all equipment and accessories      
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P-10331_Luggage Pt STP_Washpress 1_Inspection and Test Plan 

Green Process Pty. Ltd. 
ABN 87 142 336 196 / GST 104-246-060 
 
T   +61 3 9399 9913 
T   +61 2 4360 2387 
E   info@greenprocess.com.au 
W  greenprocess.com.au 
 
311/87 Gladstone Street 
South Melbourne 
Victoria 3205, Australia 
 
PO Box 1034, South Melbourne 
Victoria 3205, Australia 

 
 
 
 

 
 

 Item Installation Check 
Project Manager  Client 

Initials Date Initials Date 
1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings and repair if necessary     

4 The equipment has been set and fully assembled in accordance with the manufacturers   instructions (AFC 
drawings, installation & assembly instructions)  

    

5 Verify that the equipment has been properly shimmed and is within the specified tolerances     

6 Check that all equipment, safety devices and equipment protection devices function properly      

7 Verify that grouting is completed and was installed in accordance with the grouting Manufacturer's Instructions     

8 Verify drive alignment (motor, coupling, and equipment) and confirm that shaft alignment records are accurate 
and complete 

    

9 Check that all flanges, bolts and anchors are adequately torqued     

10 Verify overall alignment in relation to the external frame     

 
Inspection and Test Plan: Washpress 1 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing No(s):  P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E (DWG 

GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Washpress 1 
TBC 
TBC 
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11 Check that all required piping connections are complete and flushed     

12 Check that the supports are fixed      

13 Verify that all debris is removed and that equipment is flushed/cleaned as applicable     

14 Check vents and initial fill of required lubricants and fluids (oil, grease etc.)     

15 Check that packing and seals are properly installed     

16 Verify that all hold down bolts are secure     

17 Verify that all discharge pipes and transitions are secure     

18 Check the direction of rotation of all rotating electrical equipment     

19 Check for unusual heat and noise generation     

20 Verify that all required safety guards are installed and meet PDR requirements     

21 Verify that all valves and instruments are properly tagged according to the drawings     

22 Check and verify control concept     

23 Check and verify functional description and programming     

24 Check and verify continuity and quality of washwater supply:      

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality:  

Model:  Flow: Pressure: Quality: 

25 Check and verify electrical supply:     

Model: Rating:  Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 
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Notes: 
 

 
Item 
 

 
Description 

 
Action 

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
Accepted By Project Manager:     Date:      

  
Name:         

 
 
 
        Accepted By Client:     Date:     
 

Name:        

26 Check and verify noise level:     

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Luggage Point STP ST18 Pre Treatment (Inlet Works Upgrade - Wash Press And Sluice Launder OM Manual) General

Q-Pulse Id TMS833 Active 05/09/2014 Page 454 of 467



 

 
P-10331_Luggage Pt STP_Washpress 2_Inspection of Goods Upon Delivery 

Green Process Pty. Ltd. 
ABN 87 142 336 196 / GST 104-246-060 
 
T   +61 3 9399 9913 
T   +61 2 4360 2387 
E   info@greenprocess.com.au 
W  greenprocess.com.au 
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Accepted By Project Manager:     Date:      

  
Name:         

 
 
  
       Accepted By Client :     Date:     
 

Name:        

 
 Inspection of Goods Upon Delivery: Washpress 2 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing 
No(s):  

P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E 

(DWG GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Washpress 2 
TBC 
TBC 

 Item  Inspection of Goods Upon Delivery Check Project Manager  Client 
Initials Date Initials Date 

1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings      

4 Examine all packaging and restraints      

5 Check initial fill of required lubricants and fluids (oil, grease etc.)     

6 Supply check including all equipment and accessories      
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Green Process Pty. Ltd. 
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T   +61 3 9399 9913 
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E   info@greenprocess.com.au 
W  greenprocess.com.au 
 
311/87 Gladstone Street 
South Melbourne 
Victoria 3205, Australia 
 
PO Box 1034, South Melbourne 
Victoria 3205, Australia 

 
 
 
 

 
 

 Item Installation Check 
Project Manager  Client 

Initials Date Initials Date 
1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings and repair if necessary     

4 The equipment has been set and fully assembled in accordance with the manufacturers   instructions (AFC 
drawings, installation & assembly instructions)  

    

5 Verify that the equipment has been properly shimmed and is within the specified tolerances     

6 Check that all equipment, safety devices and equipment protection devices function properly      

7 Verify that grouting is completed and was installed in accordance with the grouting Manufacturer's Instructions     

8 Verify drive alignment (motor, coupling, and equipment) and confirm that shaft alignment records are accurate 
and complete 

    

9 Check that all flanges, bolts and anchors are adequately torqued     

10 Verify overall alignment in relation to the external frame     

 
Inspection and Test Plan: Washpress 2 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing No(s):  P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E (DWG 

GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Washpress 2 
TBC 
TBC 
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11 Check that all required piping connections are complete and flushed     

12 Check that the supports are fixed      

13 Verify that all debris is removed and that equipment is flushed/cleaned as applicable     

14 Check vents and initial fill of required lubricants and fluids (oil, grease etc.)     

15 Check that packing and seals are properly installed     

16 Verify that all hold down bolts are secure     

17 Verify that all discharge pipes and transitions are secure     

18 Check the direction of rotation of all rotating electrical equipment     

19 Check for unusual heat and noise generation     

20 Verify that all required safety guards are installed and meet PDR requirements     

21 Verify that all valves and instruments are properly tagged according to the drawings     

22 Check and verify control concept     

23 Check and verify functional description and programming     

24 Check and verify continuity and quality of washwater supply:      

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality:  

Model:  Flow: Pressure: Quality: 

25 Check and verify electrical supply:     

Model: Rating:  Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 
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Notes: 
 

 
Item 
 

 
Description 

 
Action 

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
Accepted By Project Manager:     Date:      

  
Name:         

 
 
 
        Accepted By Client:     Date:     
 

Name:        

26 Check and verify noise level:     

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 
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Accepted By Project Manager:     Date:      

  
Name:         

 
 
  
       Accepted By Client :     Date:     
 

Name:        

 
 Inspection of Goods Upon Delivery: Washpress 3 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing 
No(s):  

P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E 

(DWG GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Washpress 3 
TBC 
TBC 

 Item  Inspection of Goods Upon Delivery Check Project Manager  Client 
Initials Date Initials Date 

1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings      

4 Examine all packaging and restraints      

5 Check initial fill of required lubricants and fluids (oil, grease etc.)     

6 Supply check including all equipment and accessories      
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Green Process Pty. Ltd. 
ABN 87 142 336 196 / GST 104-246-060 
 
T   +61 3 9399 9913 
T   +61 2 4360 2387 
E   info@greenprocess.com.au 
W  greenprocess.com.au 
 
311/87 Gladstone Street 
South Melbourne 
Victoria 3205, Australia 
 
PO Box 1034, South Melbourne 
Victoria 3205, Australia 

 
 
 
 

 
 

 Item Installation Check 
Project Manager  Client 

Initials Date Initials Date 
1 Name plate details of all equipment (including serial number cross reference)     

2 Material check (including all equipment, fittings, anchors and accessories)      

3 Examine protective coatings and repair if necessary     

4 The equipment has been set and fully assembled in accordance with the manufacturers   instructions (AFC 
drawings, installation & assembly instructions)  

    

5 Verify that the equipment has been properly shimmed and is within the specified tolerances     

6 Check that all equipment, safety devices and equipment protection devices function properly      

7 Verify that grouting is completed and was installed in accordance with the grouting Manufacturer's Instructions     

8 Verify drive alignment (motor, coupling, and equipment) and confirm that shaft alignment records are accurate 
and complete 

    

9 Check that all flanges, bolts and anchors are adequately torqued     

10 Verify overall alignment in relation to the external frame     

 
Inspection and Test Plan: Washpress 3 

Project:  Luggage Pt STP Project Number: P-10331 Location:  Brisbane , 
Australia 

Date:   

Client:  Stirloch/QUU Project Manager: Mark Houghton Drawing No(s):  P-10331_Luggage Point WWTP Rev E 
GP10331_Luggage Point STP_PID Rev E (DWG 

GP0371-2) 
Contact:  Shane Mangan Contract Number: C1213-060 Equipment: 

Factory S/N: 
Site Tag No.: 

KWP-P 400/1200_Washpress 3 
TBC 
TBC 
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11 Check that all required piping connections are complete and flushed     

12 Check that the supports are fixed      

13 Verify that all debris is removed and that equipment is flushed/cleaned as applicable     

14 Check vents and initial fill of required lubricants and fluids (oil, grease etc.)     

15 Check that packing and seals are properly installed     

16 Verify that all hold down bolts are secure     

17 Verify that all discharge pipes and transitions are secure     

18 Check the direction of rotation of all rotating electrical equipment     

19 Check for unusual heat and noise generation     

20 Verify that all required safety guards are installed and meet PDR requirements     

21 Verify that all valves and instruments are properly tagged according to the drawings     

22 Check and verify control concept     

23 Check and verify functional description and programming     

24 Check and verify continuity and quality of washwater supply:      

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality: 

Model:  Flow: Pressure: Quality:  

Model:  Flow: Pressure: Quality: 

25 Check and verify electrical supply:     

Model: Rating:  Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 

Model: Rating: Amperage: Voltage: 
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Notes: 
 

 
Item 
 

 
Description 

 
Action 

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
Accepted By Project Manager:     Date:      

  
Name:         

 
 
 
        Accepted By Client:     Date:     
 

Name:        

26 Check and verify noise level:     

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 

Model:  Rating: Distance: 
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Section 10: Drawings 
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