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These operating instructions apply to: 

Type Order No. Type Order No. 

LM 40/100 11001711 LM 40/600 11001716 

LM 40/200 11001712 LM 40/800 11001717 

LM 40/300 11001713 LM 40/1000 11001718 

LM 40/400 11001714 LM 40/1200 11006079 

LM 40/500 11001715   

 

 

Version of this 

documentation: LM 40-BA-vers. 1.4 gb.  18.08.08 

 

 

Symbols: Assembly and commissioning must be 
carried out by qualified personnel only and 
according to these operating instructions 

  
NOTE  

Special activities or additional 
information 

 

 
 

CAUTION   

 

Danger of damage to property 

 

   

WARNING  

 Danger to life and limp  
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Scope of Supply 

Item Quantit  Description 

1 1 Module LM 40 

2 2 Stop screw AS 12/60 

3 2 Shock absorber SD 14x1-2 

4 2 Centering bushings 9x4mm 

Designated Use 

The series of the Linear modules LM 40 is used fort the linear movement of rigidly 
mounted loads in non-explosion harzadous ambient and operating conditions that are 
specified fort this module; see catalogue technical. 

Safety Instructions 

These operating instructions should be read carefully before carrying out any activity 
on or with the module. 

The module may only be used in accordance with the intended purpose. 

Modifications on the module that are not described in these operating instructions or 
have not been approved in writing by Afag are not permitted. In case of inexpert 
changes or improper assembly, installation, operation, maintenance or repairs, Afag 
rejects all liability. 

. 

 

PRECAUTION 

 
Connection of compressed air and operation of pneumatic systems may 
cause unpredictable movements which may result in personal injury or 
damage to property. PRECAUTION RECAUTION 

When connecting compressed air for the first time make sure that all air chokes are 
closed. Ventilate the system slowly. 

 

Guarantee 

The module is designed for 40 million /2 years* load alterations under the ambient 
conditions and conditions of deployment defined for this module, see catalogue. The 
guarantee includes the repair or replacement of faulty parts at Afag AG. 

*first go in event 

When repairs are carried out by the customer without prior training or instruction by 
Afag AG the warranty will become void. No additional claims can be entertained. 
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Declaration of the Manufacturer 

In accordance with the EC Machine Directive 2006/42 EC 

Products: Handling module of the series 
LM 40 incl. Accessoires 

Type series: 

 

LM 40/100, LM 40/200, LM 40/300, LM 40/400, LM 
40/500, LM 40/600, LM40/800, LM 40/1000, 

 

Applicable EC Directives:  Afag Automation AG 
Fiechtenstrasse 32 
CH 4950 Huttwil 

Applicable EC Directives:  EC Machine Directive (2006/42 EG) 

Harmonized standards applied: EN 12100 (01.06.2006) 

Accredited agencis with 
certificates: 

none 

We declare on our sole responsibility that the products mentioned above and as 
delivered by us are in conformance with the valid regulations of the Directive of the 
Council dated May 17, 2006 on machines and with the amended Directive 95/16/EC 
(revised version) as published on June 9, 2006 in the EC gazette (L157). 

Caution! The commissioning of the products is prohibited, after its installation in the main 
machine or after attaching all necessary safety labels, until such time as all the requirements 
of the EC Machine Directives with reference to safety and health are satisfied. 

The installation specifications in the relevant ope rating instructions must be 
observed! 

 

Place/Date : Huttwil, 21.11.2006  

 

Afag AG means automatic manufacturing technology 

  

Dr. Martin Daniel 
Managing Director of Afag AG 

Marc Zingg 
Product Manager of Afag AG 



 

LM 40-BA-vers. 1.4 gb.  18.08.08  5 

Functional description 

 

 

1 Piston 6 Guide shaft 

2 

3 

4 

5 

Permanent magnet 

Cylinder tube 

Permanent magnet 

Housing 

7 

8 

9 

10 

Front plate 

Back plate 

Stop screw 

Afag shock absorber 

 

Functional description LM 40 

The LM 40 linear module is a pneumatically driven application for longitudinal 
motions of 0 to 1000 mm stroke. 

All modules are delivered ready for installation according to customer order. 

A double acting piston (1) with an integrated permanent magnet (2) applies an a 
second magnet (4) inside the housing (5) and forces the housing to move as well. 

Two guide shafts (6) led through the housing (5) by lifetime lubricated bearing 
bushes, connect the front (7) and back (8) plates. The infinitely variable stops (9) limit 
the stroke. Afag shock absorbers (10) buffer the end motion. 
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Mass design and traversing time LM 40 
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Transport and Storage 

The module should be stored dry in the transport packing. The module must be 
packed in such a way that it is protected from impacts and dust. 

 

Further maintenance 

Under the ambient conditions mentioned below the LM module does not require any 
further maintenance: 

- Clean workshop atmosphere 

- No splash water 

- No dust and fümes caused by abraison or processes 

- Ambient conditions according to the technical catalogue 

 

The module should be cleaned with a dry cloth at regular intervals. 

The module must not be washed down; do not use any aggressive cleaners.  
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Montage 

The LM 40 can be combined in any required position to all other Afag pick and place 
modules. 

                     

 

 Use the centering bushings included in the scope of supply to determine the position 
and insert these bushings in the opposite borings of the mounting grid. 

 

WARNING 

 
When the slide is installed in a vertical position, it should always be moved, 
before the installation, into the lowermost position, since masses that move 
suddenly can cause injury. 
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Further elements to be mounted can be attached to the side plates or the slide plate. 
The screws to be used for assembly must at least satisfy the following conditions:  

 
Standard: VDI 2230 
Strength:  class 8.8 
Surface: galvanized blue, oiled or greased 
 
 
Thread Torque 

M3 1,1 … 1,3 Nm 

M4 2,5 … 2,9 Nm 

M5 4,9 … 5,8 Nm 

M6 8,5 ... 9,9 Nm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pneumatic connection diagram LM 40 

The pneumatic connection to upside the module (2x G1/4”) 

1 Module LM 40   P = Air supply 

2 Throttle valve   4 Service unit 

3 Control air valve 
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Start-up LM 40 Basic principles 

CAUTION 

 An Lm is a precise mechanical unit and must be handled with the 
necessary care and cleanliness during transport and storage as well as 
when handling, setting up and assembling. 

Preparation for Commissioning  

Before commissioning frist set the stop screw and then the shock absorbers. 

The pneumatically actuated LM 40 (Piston 40 mm) linear module, is designed for 
linear movements from 0 to 100, 200, 300, 400, 500, 600, 800, 1000, 1200 mm. The 
LM 40 can be combined in any required position to all other afag pick and place 
modules. 
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Securing the LM 40 

In order to quarantee a high and repetitive fitting accuracy on assembly, during 
operation and on exchange of a module, all components of the Afag module 
programme are equiped with a precise module centering equipment is delivered with 
the module. 

2 centering bushings 

The given dimensions and tolerances should be maintained when manufacturing 
connections. 
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Adjusting the LM 40 

Afag AG achieves the following delivery conditions fort he LM 40. 

 

Linear modul (Fig.12) 

The standard outfit includes two stop screws AS 12/60 (1) and two shock absorbers 
SDS 14/16 (2) for limit stop adjustment. 

 

Connecting plate LM 40 – LM 32 (Fig.13) 

The coonecting plate (3) enables the combination of a LM 32 with an LM 40. 

 

Connection plate LM 40 – LM 40  (Fig.14) 

This connecting plate (4) enables an X-Y table construction with LM 40 modules or it 
can also be used for individual solutions. 

 

Stroke limiter (Fig.15) 

With the stroke limiters (5), the stroke end of the LM 40 and the stroke length can be 
redefined. 
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Stroke adjustment 

The stroke lengt of the LM can be adjusted with stop screws. 

 

WARNING 

 Moving parts can cause injuries when stroke adjustm ents are made 
while module is pneumatically pressurised!   

 

 

Stop screws AS 12/60 

These stop screws can be combined with a proximity switch holder and proximity 
switch 6.5 mm or with an angle proximity switch for end of travel interrogation. 

1. Loosen the counternut (1,2) and screw out both shock absorbers (3,4) 5 turns 
in anti-clockwise direction. 

2. Apply compressed air to (P1). The carriage (5,6) slides as far as the limit 
determined by the stop screw (7). 

3. Loosen the counternut (8). Set the rear position (X) of the stroke (H) by 
adjusting the stop screw (7) and secure with counternut (8). (one turn = 1mm 
stroke) 

4. Apply compressed air to (P2). The carriage (5,6) slides as far as the limit 
determined by the stop screw (9). 

5. Loosen the counternut (10). Set the front position (X1) of the stroke (H) by 
adjusting the stop screw (9) and secure with counternut (10) (Fig.16). 
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Shock absorber SD 14x1-2 

Für einen sanften Ablauf der Hubbewegung (H) wird sie in den Endlagen gegen die 
Anschlagschrauben (1+2) mittels Afag-Stossdämpfern (3+4) abgebremst. 

 

Adjusting shock absorbers  

1. Adjust the stroke (H) according. 

2. Apply compressed air to (P1). The carriage (5,6) slides as far as the limit 
determined by the stop screw (1) in position (X). 

3. Screw in the shock absorber (3) in clockwise direction until the carriage (5,6) 
begins to move. (The shock absorber pin (7) is pushed into the shock 
absorber). 

4. Screw out the shock absorber (3) two turns in anticlockwise direction and 
secure with counternut (8). (one turn = 1mm stroke) 

5. Apply compressed air to (P2). The carriage (5,6) slides as far as the limit 
determined by the stop screw (2) in position (X1). 

6. Repeat the adjustments according point 3-4 with shock absorber (3,4) must 
limit the stroke (H)! 

 

 

CAUTION 

 The stop screws (1,2) and not the shock absorber (3,4) must limit the 
stroke (H)! 

If the shock absorbers are used as stops, they may be damaged and 
become unusable. 
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Proximity switches 

Plug-in and screw-in 6.5mm (1) or 8x8mm (2) proximity switches with proximity 
switch holders (3) (Fig.18+19) are used for interrogation oft he end of travel. 

 

WARNING 

 LM’s and proximity switches must not be used in an explosive environment! 

 

 

NOTE 

Proximity switches and holders are not included in the LM scope of delivery (see 
sales material). 

 

CAUTION 

 The 6.5mm and 8x8mm proximity switches can only be used with series AS 
stop screws. 

 

Depending on the type of control, define switch type PNP or NPN fort he proximity 
switches (Fig.20). 

 

An LED on the proximity switch serves function monitoring on end of travel 
interrogation. If it does not change its switching condition on end of travel 
interrogation, then the proximity switch is faulty and must be replaced! 

 

Technical data 

- Operating voltage range  10-30 VDC 

- Switching interval    1,5 mm 

- Protected against short-circuit and polarity reversal.  
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Mounting proximity switch 6,5 mm (Fig.21) 

1. Screw the proximity switch holder (1) onto the stop screw. 

2. Insert the proximity switch (2,3) as far as it will go into the proximity switch 
holder. 

3. Slightly tighten the proximity switch holder (1). 

4. Mount the plug. 

5. Functional check 

 

Mounting proximity switch 8x8 mm (Fig.22) 

1. Screw the proximity switch (5) onto the proximity switch holder (7) with screws 
(6). 

2. Plug the proximity switch holder (7) with proximity switch as far as it will go 
onto the stop screw (8) and lock with screw (9). 

3. Mount the plug (4). 

4. Functional check. 

 

 

CAUTION 

 The switching point of the proximity switch must cover the drill hole of the 
proximity switch holder! (see arrow) 
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Accessories to LM 40 

The LM 40 can be individually upgraded for many applications by means of 
additionally available accessories. (Fig.3-6) 

 

Connecting plate (VP 123)  LM 40 – LM32 (1) 

Connecting plate (VP 124)  LM 40 – LM 40 (2) 

 

Stroke limiter  (3) 

 

Hydraulic shock absorber SDS 14/16  (4) 
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Commissioning 

�  Ventilate the total system slowly.  

�  Note the permissible values (see catalogue) regarding: 

- Useful load 
- Motion frequency 
- Moment loads on the guide system 

 

WARNING 

 
Limbs may be squeezed by moving components. 

              

�  Make sure that there are no persons or tools within the operative range of the 
module. 

�  Carry out a test run 

- First of all with slow travel movements 
- Afterwards under operating conditions 
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Maintenance 

The LM is lifetime lubricated, it can be operated with oiled or oil-free air. 

WARNING 

 Under no circumstances must the LM be operated with oiled air before 
operating with oil-free air! 

 

Air specification: 

�  Dry (free of condensation) 

�  Filtered (40um filter for oiled air) 

�  Filtered (5um filter for oil-free air) 

If the LM is to be operated with oiled air, then we recommend the following oils: 

·  Festo Special oil 

·  Avia Avilub RSL 10 

·  BP Energol HPL 10 

·  Esso Spinesso 10 

·  Shell Tellus Oel C 10 

·  Mobil DTE 21 

·  Blaser Blasol 154 

Amount of oil: 

5-10 drops of oil per 1000 l air 

Viscosity range: 

9 to 11 mm2/s (= cST) at 40°C, ISO-classe VG 10 acc ording to ISO 3448 

Apart from normal machine cleaning work, no further measures are necessary for 
maintenance. 

 

CAUTION 

 
Module inserts for ionized air environments (e.g.in case of high-voltage procedure 
such has corona processes). 

Open guides and pistons should be covered with a grease layer to avoid any rust. 

Recommendation: Clean and grease once a month! 

Afag standard: - Staburax NBU8EP (lat guides) 

                         - Blasolube 301 (piston rods) 
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Accessoires to LM 40 

 

Article Order No. 

Stroke limiter 11001710 

Connection plates see Catalog technical 

Initiator INI d6.5x44-Sn-1.5-PNP-close-M9x1 11005439 

Proximity switch holder 11004995 

Initiator INI 8x8x59-Sn1.5-PNP-close-M8x1 
Proximity switch holder 
Shock absorber SD 14x1-2 

11006256 

11006245 

11004988 
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Troubleshooting 

Breakdowns caused by defective components must only be rectified by replacing 
these components. 

 

Fault Possible cause                         Rectifying a ction 

Module does not travel 
in/out  

No compressed air 

 

Module pneumatic connection 
wrong 

Check compressed air 
connections 

 

Check pneumatic links 

End of travel signal 
not available  

Stop screw wrongly adjusted 

 

Proimity switch faulty 

 

Break in sensor cable 

Readjust stop screw 

 

Replace proximity switch 

 

Replace proximity switch cable 

The module impacts in 
stop positions  

Shock absorber badly adjusted 

 

Shock absorber faulty 

 

No shock absorbers installed 

 

Exhaust air throttle faulty 

 

Readjust the shock absorber to 
the stop screw 

Replace shock absorber 

 

Install shock absorbers 

 

Replace exhaust air throttle 

 

Pay load swings in 
stop positions  

Stroke speed too high 

 

Damping is not optimum 

 

Unfavourable installation pos. 

 

Unfavourable LM type 

Adjust exhaust air throttle 

 

Optisme the chock absorbers 
type, stroke 

Optisme the construction 

 

Use larger LM type 
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Disassembly and repair 

When the module is damaged it can be returned to Afag AG for repair.  

WARNING 

 
The module may only be disassembled when the system is ventilated and 
deactivated. If pneumatic connections are disconnected when they are 
under pressure, this may result in serious personal injury owing to fast 
movements of moving parts. 

 

When can the modules be repaired by the customer? 

Wearing parts can be exchanged by the customer itse lf when the guarantee 
has expired. 

NOTE 

 All the other faulty parts must exclusively be repl aced by company 
Afag AG!  

 

When the customer detects that the respective modul e is still under 
guarantee: 

- he returns the module to company Afag AG for repair. 

- If the guarantee has already expired, the customer must decide whether he 
repairs the module himself and orders the wearing parts kit or whether he 
returns the module to company Afag AG for repair. 

 

NOTE 

Afag offers a reliable repair service. Please note that Afag does not guarantee for 
parts which were not repaired by Afag. 

The procedure described hereafter for repairing the module yourself is given without 
any quarantee as the manufacturer (Afag AG) uses special assembling jigs and 
auxiliaries for assembly of the module. 

. 
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Expendable parts to LM 40 

 LM 40 

Expendable parts 11002511 

  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Piston 

Permanent magnet 

Cylindre tube 

Permanent magnet 

Housing 

Guide shaft 

Front plate 

Back plate 

Stop screw 

Afag shock absorber 

Ball-types nipples 

Guide 

Clamping ring 

V 

V 

V 

V 

V 

V 

= Expendable parts 

* O-Ring 42x2.0 mm (2) 

* Rod wiper 42x52 h=7/10 (2) 

* O-Ring 50x3.5 mm (1)  

* Guide ring (2) 

* Piston ring, (2) 
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Wearing parts – exchange at the LM 40 

If you replace wearing parts you should exchange all wearing parts simultaneously 
and carefully in order to avoid damaging functional parts. 

Disassembly:  

1. Disconnect the power- and air supply to the module and remove the module 

2. Remove the stop screws (9) and the shock absorber (10) out of the housing 
(5) 

3. Loosen the clamping screws at the faceplate (7) 

4. Remove the faceplate (7) 

5. Remove the rear plate (8) and the guide shafts (6) out of the housing (5) 

6. Measure the cylinder tube (3) using a meter rule, (determine the distance 
between the cylinder tube and the piston); then cut up a piece of wood so that 
it fits in the pipe insert and that the cylinder tube (3) and the piston (1) can be 
pressed out of the housing (5) simultaneously (this is important because of the 
magnetic tensions)! 

7. Now the piston (1) can be pushed out of the cylinder tube (3) 

8. Remove the Seeger circlip ring (13) out of the housing (5) 

9. Remove the sleeve (12) facing to the Seeger circlip ring out of the housing (5) 

10. Remove the scraper and the sliding ring carefully out of the sleeve (12) 

11.  Repeat this procedure on the other side of the housing (5) 

12.  Remove the scraper and sliding rings carefully from the piston (1) 

13.  Carefully remove the O-rings in the faceplate (7) and the rear plate (8) 

 

Cleaning:  

Clean and dry all components removed. 

 

Replacing wearing parts:  

1. Carefully insert new O-rings in the faceplate (7) and the rear plate (8) 

2. Fit the sliding rings on the piston (1) 

3. Fit the scraper (sealing lip facing outward) carefully on the piston (1) 

4. Grease the piston (1) with Blasolube 306 

5. Grease the inside of the cylinder tube (3) with Blasolube 306 

6. Push the piston (centrally) (1) in the cylinder tube (3) 

7. Press the sliding ring and the scraper carefully in the sleeve (12) (sealing lip 
facing outward) 

 

 

 



 

LM 40-BA-vers. 1.4 gb.  18.08.08  31 

8. Press the sliding ring and the scraper carefully in the housing (5) 

(sealing lip facing outward) 

9. Grease the holes in the housing (5) 

10. Press the cylinder tube (3) with piston (1) and wood insert carefully in the 
housing (5) (centrally) 

11. Grease the guide shafts (6) with Blasolube 306 and push the guide shafts 
together with the rear plate (8) in the housing (5) 

12.  Fit the faceplate (7) on the guide shafts (6) in such a way that the guide shafts 
are slightly set back from the front side 

13.  Push the housing (5) towards the faceplate (7) until the magnet engages and 
repeat this procedure on the opposite side 

14.  Press in grease (Blasolube 306) at the lubrication nipples until the grease 
comes out of the guide shafts (6) 

15.  Push the housing (5) regularly back and forth on the guide shafts: you 
shouldn’t notice a high resistance 

16.  Fit the stop screws and the shock absorber in the housing (5)  

 
 

Final check: Functional test before installing the module: 

Push the housing (5) back and forth on the guide shafts (6). If the housing (5) can be 
moved without any resistance, then the module is operational again.  

Before installation carefully carry out a leak test  with compressed air! 

 

Disposal  

LM’s which are of no further use should not be disposed of as a complete unit but 
dismantled into individual parts according to the type of material and recycled. 
Material which cannot be recycled should be correctly disposed of. 
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Afag Automation AG 
Fiechtenstrasse 32 
CH - 4950 Huttwil 
Switzerland 

Tel.: +41 (0)62 959 86 86 

Fax.: +41 (0)62 959 87 87 

e-mail: sales@afag.com 

Internet: www.afag.com 

 

 

  


