DIM Installation Instructions

120, 160, 200

Modultechnik
Installation Instructions
DLM 120, 160, 200

Bahr Modultechnik GmbH

Nord-Siid-StraBe 10a Postfach 1127 Telefon +49 (0) 5722 - 9933-0
D-31711 Luhden D-31703 Bad Eilsen Telefax +49 (0) 5722 - 9933-70
www.bahr-modultechnik.de info@bahr-modultechnik.de

A“Il 26.03.2015
IBModuItechmk = 9 Page | 1



DLM Installation Instructions
120, 160, 200

Index
Chapter Page
1. Safety
1.1 Safety notes 3
1.2 Special safety precautions 4
1.3 Safety Signs 5
1.3.1 General hasard areas on the positioning system 5
2, General Notes
2.1 Notes on these installation instructions 6
3. Declaration of Incorporation
3.1 Declaration of incorporation 7
4. Product Information
4.1 Working principle 8
4.2 Designs / Basic lengths 8
4.3 Forces and torques 9
5. Use / Operating Personnel
5.1 Internded use 10
5.2 Improper use 10
5.2.1 Cases of frequent misuse 10
5.3 Who may use, Install and operate this linear unit 10
6. Life Stages
6.1 Transport and storage 11
6.2 General 12
6.2.1 locking torques 13
6.2.2 Installation with fasteners 13
6.2.3 Installation of optional accessories 14
6.2.4 Motor 15
6.3 Commissioning 16
6.3.1 Normal operation 16
6.4 Maintenance / Repair / Cleaning 16
6.5 Decommissioning / Dismantling 17
6.6 Disponal and returns 17
7. Liability / Warranty
7.1 Liability 18
7.2 Product monitoring 18
7.3 Language of the installation instructions 18
7.4 Copyright 18
8. Parts lists / Exploded Drawings
8.1 Parts Lists / Expoloded Drawings 19
8.2 Lubricants 20

26.03.2015
BAHR .
Modultechnik = Page | 2



DLM Installation Instructions
120, 160, 200

Il 1. Safety
1.1 Safety Notes

Bahr Modultechnik GmbH built this state of the art positioning system in accordance with all current safety regulations.
Nevertheless this positioning system may cause hazards to persons or property if it is used inappropriately or not as
intended by the manufacturer or if the safety precautions are not observed.

Proper operation and careful maintenance will ensure high performance and availability of this positioning system.

Any malfunctions or conditions which could affect safety must be eliminated immediately.

Any person involved in the installation, use, operation or maintenance of this positioning system must have read and under-
stood these Installation Instructions.

This includes:
- understanding the safety precautions mentioned in the text; and

- making oneself familiar with the configuration of the various operating and usage options and how these work.

This positioning system may be used, installed and operated by qualified personnel only. Any work on and with the
positioning system must be carried out in accordance with the current instructions. For that reason, the instructions must be
kept in a safe place near the positioning system so that it is always at hand. Any general, national or plant-specific safety
regulations must be observed.

The responsibilities regarding the use, installation and operation of this positioning system must be unambiguously defined
and complied with so that there will be no unclear competencies with regard to safety aspects. Before each start-up the user
has to make sure that there are no persons or objects within the danger zone of the positioning system. The linear unit may
only be used if it is in perfect working condition. Any change in condition must be reported to the next responsible person
immediately.
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1. Safety
1.2 Special Safety Precautions

- Any work with the positioning system must be carried out in compliance with the current instructions.

- The system may be opened by authorized skilled personnel only. In case of a defect we recommend contacting
the manufacturer or returning this positioning system for repair.

- Connecting the positioning system to an electric power system may be carried out by qualifi ed personnel only;
any local connection conditions and regulations (e. g. DIN, VDE) must be observed in this respect.

- The appropriate personal protection equipment (PPE) must be worn during all work.
- Unauthorized modifi cations of the positioning system are prohibited due to safety reasons.

- In case of a diagonal or vertical mounting position of the positioning system, the carriage must always be secured
against fall down (e. g. during mounting, dismantling, maintenance and repair work).

- The transverse forces, torques and speeds determined by Bahr Modultechnik GmbH for this positioning system
must not be exceeded.

- Following an impact, the toothed belt, the ball rail guide and the runner block must be exchanged - even if there
are no visible damages. For information regarding spare parts please see the spare parts list for the
corresponding type of positioning system.

- The rating plate must always be maintained in a legible condition. The data must be easily retrievable at any time.

- Danger zones are marked by danger symbols for your safety (see 1.3.1).

- Safety-relevant devices must be inspected with regard to their function, integrity and completeness at regular
intervals, at least once a year.
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1. Safety
1.3 Safety Signs

These warning signs are safety signs warning the user against risks and dangers. Information in these
Installation Instructions regarding particular hazards or dangerous situations in connection with this
positioning system must be observed; non-compliance will lead to increased accident risks.

This ,General Warning Sign” reminds you to be careful. Sections in these Installation
Instructions marked by this sign should be read and observed carefully.

They contain important notes on functions, settings and procedures. Non-compliance
may lead to injuries, malfunction of the positioning system or damage to surrounding
equipment.

The ,Entanglement Hazard” sign warns of hazards due to potentially
moving components. Keep hands, loose clothing and long hair away from moving parts.

The ,Hand Injury” sign warns against hand injuries.
Hands or fi ngers can be crushed, pulled in or otherwise injured.

The ,Cutting Hazard” sign warns of sharp edges that can lead to hand injuries.

1.3.1 General hazard areas on the positioning system
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2. General Notes

2.1 Notes on these Installation Instructions

These Installation Instructions only apply to the positioning system described here and are intended to be used as
documentation by the manufacturer of the final product into which this incomplete machine will be incorporated.

We explicitly point to the fact that the manufacturer of the final product has to prepare operating instructions for the end
user which contain all functions and safety notes with regard to the final product.

This also applies if the positioning system is integrated into a machine. In such case, the machine manufacturer is
responsible for the corresponding safety devices, inspections and for monitoring crushing or shearing points, if any,
as well as for the documentation.

These Installation Instructions will help you to
- avoid hazards,
- avoid downtimes, and

- to ensure or increase the life cycle of this product.

The warnings and safety precautions as well as other requirements mentioned in these Installation Instructions must be met
without exception.

Every person working with the product must read and observe these Installation Instructions.

The product may not be taken into operation unless it complies with the provisions of EC Directive 2006/42/EC
(Machinery Directive). The CE Marking directives must be complied with before marketing the product; this also applies
to the documentation.

We explicitly point to the fact that the secondary manufacturer who will integrate this incomplete machine/partial machine/
machine part into a final product is obliged to extend and complete this documentation correspondingly. In particular, if
electrical components and/or drives are integrated into the product, the secondary manufacturer has to set up a declaration
of conformity. Our Declaration of Incorporation will then automatically become invalid.
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3. Declaration of Incorporation

3.1 Declaration of Incorporation
as defi ned by EC Machinery Directive 2006,/42/EC, Appendix ll, 1. B for incomplete machines.

The manufacturer

Bahr Modultechnik GmbH
Nord-Sid-Str. 10a
31711 Luhden - Germany

hereby confirms that the product:

Name: see marking on the system
SN/ID-No: see marking on the system

complies with the requirements regarding an incomplete machine according to EC Machinery Directive 2006/42/EC.
The following basic requirements of the Machinery Directive 2006/42/EC, Appendix |, have been applied and are
complied with.
The following harmonizing standards have been applied (as applicable on the date of signature):
DIN EN ISO 12100 - 1 Safety of Machinery — Basic concepts, general principles for design

Part 1: Basic terminology, methodology
DIN EN ISO 12100 - 2 Safety of Machinery — Basic concepts, general principles for design

Part 2: Technical principles and specifications

Bahr Modultechnik GmbH undertakes to submit the technical documentation relating to the incomplete machine according
to Appendix VIl B of the Directive 2006/42/EC to the relevant national authorities upon justified request
(in hard copy form).

Luhden / 11.07.2012 Technical documentation

Location, date JW‘W Mamt

This incomplete machine must not be put into operation until the machinery into which it is incorporated has been declared
to be in conformity with the EC Machinery Directive 2006/42/EC.

Luhden, 11.07.2012 Construction manager - Dirk Bahr

Llocation, date /E Jr:_\\‘\ /% ‘Lgkf
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4. Product Information

4.1 Working Principle

This unit consists of a rectangular aluminium profile with 2 integrated roller guides. The linear motor DLM unit is based on the
principle of a linear, synchronous AC motor.

The guiding profile is fitted with permanent magnets as stator (secondary part). The carriage is fitted with the actuator (primary
part). The magnetic attraction causes a force between carriage and guiding profile also in the absence of current. This force
can be used for the initial tension of the bearings. Several carriages (primary parts) can be driven independently on one
guiding profile.

4.2 Designs/Basic Lengths

This positioning system is available in the designs and guidance versions indicated in this documentation.
- Upon receipt of the positioning system, please check the system for any potential damages or missing components.
- Notify Bahr Modultechnik GmbH of any defects immediately.

The linear units are manufactured with individual lengths according to your specifications. The width and height of the linear

unit result from the selected size and design and can be looked up in the Bahr Modultechnik Catalogue.
Get personally or by downloading www.bahr-modultechnik.de

Plug:
(1) Plug Pos. 1 (2) Plug Pos. 2 (3) open unconnected cable end

Motor size:
(1) Motor size 1 with Q, (2) Motor size 2 with Q, (3) Motor size 3 with Q,
(4) Supply with Q, * (5) Supply with Q,* (6) Supply with Q,*

* = provided by customer

Dimensioning criteria for motor output

Lo | bo|h ol @ | @ | q
120 [@-70[ 55 | 38 | 196 | 276 | 372
160 [@-70[ 71 | 50 | 316 | 360 | 461
200 [Q-70| 85 | 62 | 410 | 444 | 610

| = length primary part; b_ = width primary part;
p b
h, = height primary part + height secondary part + interspaces primary-/secondary part
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4. Product Information

4.3 Forces and Torques
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Forces and torques Size 120 160 200
Motor size |2 ] s 1 2 3 ]2 | 3
Forces/Torques ,
\/ﬁ FoON 600 1200 1800 1200 1800 5500 3600 | 5500 | 11000
F . (N) 820 1640 2460 1590 8800 7030 5000 7500 | 13800
F(N) 700 700 470 1500 1000 450 3300 2200 1200
M, (Nm) 180 Q0 60 280 190 130 600 400 220
M (Nm) 50 100 70 320 210 140 640 420 230
M (Nm) 22 33 50 Q0 100 120 200 170 210
Number of rollers 10 12 12 12 12 12 12 12 12
All forces and torques related to the following:
exisfting values Fy Fzm o Mk My . Mz 1,5
F, = external force by load table values Fyn Fzmy,  Mxg,  Myg, Mz,
F, = magnefic attraction force Motor specifications Fx
Fzm = maximum force in consideration of mofor Mofor size 1 > 3 ] > 3 ] > 3
power Carriage weight (kg) 1.7 2,5 3,1 5,1 47 5,4 94 105 | 12,7
F = F+F Weight primary part (kg)| 0,7 1.4 2.0 1.4 3.7 52 45 | 64 | 84
permanent (N) 61 115 173 115 271 406 383 574 766
Max. (N] (1s) 162 323 485 323 607 Q11 868 1301 1735
Moving force without current
N [ 3 | 5| o« | 5 | s | o | 7 | 11| 12
Speed
(m/s) max I 4 I 6 I 6
Geometrical moments of inertia of aluminium profile
| mm? 6,0x10° 22,2x10° 63,8x10°
[ mm* 38,6x10° 122,0x10° 335,0x10°
Elastic modulus N/mm?2 70000 70000 70000
26.03.2015
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5. Use/Operating Personnel
5.1 Intended Use

The positioning system may be used only for linear moving and positioning of workpieces, assemblies,
measuring devices or similar tasks of comparable nature in industrial plants.

The linear unit must not be used in explosive atmospheres or in direct contact with foodstuffs,
pharmaceutical or cosmetic products.

Catalogue information, the contents of these Installation Instructions and conditions stipulated in the order documents must
be observed. The load data indicated in these Installation Instructions are maximum values which must not be exceeded.
Overloads in any other areas must be avoided as well.

5.2 Improper Use

LImproper use” is any use not in compliance with the requirements mentionend in chapter 5.1 Intended Use.

In the event of improper use, inappropriate treatment or if this positioning system is used, installed or handled by unskilled
personnel, this linear unit may cause hazards for the staff.

If this positioning system is used improperly, Bahr Modulttechnik GmbH accepts no liability and the general operating permit
will become null and void.

5.2.1 Cases of Frequent Misuse

- Use in explosive atmospheres (if used in explosive areas, sparks can lead to deflagrations, fire or explosions)
- Use of the linear unit with tolerance exceeded

- Insufficient securing of the positioning system

- Insufficient securing of the loads to be moved

- Loads exceeding the indicated limits

- Use in the food industry with direct contact with unpacked foodstuffs
- Use outdoors

- Use in an environment with high humidity > dew point

- Use in heavily contaminated environments

- Use in extremely dusty atmospheres

- Use in atmospheres containing solvents

- Moving animals

- Use in liquids

- Use in temperatures below -10°C and above 60°C

5.3 Who may Use, Install and Operate this Linear Unit

Any authorized persons who have read and understood these Installation Instructions completely are allowed to use,
install and operate this positioning system. The responsibilities for handling this positioning system must be clearly

defined and adhered to.
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6. Life Stages

6.1 Transport and Storage
When transporting the linear units, you must ensure that a crane, lifting truck or even persons do not grip the unit at the

end elements. The load must be sufficiently secured during transport and the centre of gravity must be observed in order to
prevent the load from filting.

- Never stand or walk under the load. Respective P.P.E.( Personal Protective Equipment)
must be worn during all measures.

- Accident prevention regulations and safety precautions must be observed.

- During transport and storage, impacts or hits on the shaft ends or driving journals must be avoided.

Any damages due to transport or storage must be reported to the responsible person and Bahr Modultechnik GmbH imme-
diately. The product must be checked for any visible and functional defects by qualified personnel. The start-up of damaged
linear units is prohibited.
The following environmental conditions are prescribed for storing the linear unit:

- no oil contaminated air

- contact with solvent-based lacquers must be prevented

- lowest/highest ambient temperature: 0°C/+60°C

- humidity during storage: storage below dew point is inadmissible

- Supporting the complete surface of the profile body or an appropriate number of support points along the length
of the guide profile will prevent the linear unit from deforming.

Any environmental conditions deviating from the requirements described above will have to be approved
by Bahr Modultechnik GmbH.
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6. Life Stages

6.2 General

- Before installation, the corrosion protection at the shaft ends of the driven linear units must be removed.
- Cleaning agents must be prevented from entering the bearings.

- When installing transmission elements such as couplings or motor adapters, impacts or hits on the shaft ends and
driving journals must be avoided in order to prevent the bearing from being damaged or becoming unbalanced.

- The linear unit must be secured on a level surface with a minimum accuracy of 0.20 mm/m2.
- The linear unit must not be warped during installation.

- When the system is to be operated, sufficient fixing points must be selected between and linear unit and
the mounting surface.

- The loads to be moved by the linear unit must be secured properly and sufficiently for the corresponding
application.

- The high dead weight of the component parts and the linear unit presents hazard for people and property.

- When mounting a motor on the linear unit, ensure that the motor shaft and the drive shaft of the linear unit
are axially aligned.
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6. Life Stages
6.2.1 Locking Torques

Locking torque guidance values for metric cylinder head screws ISO 4762 with 90% utilisation of the 0.2% yield strength,
for a friction coefficient of 0,14.

Dimensions Strength 8.8 Strength 10.9 Strength 12.9
Locking torques M, (Nm] Locking torques M, (Nm) Locking torques M, (Nm]
M4 3,0 4,4 5,1
M5 59 8,7 10
Mo 10 15 18
M8 25 36 43
M10 49 72 84

Please read the installation instructions for the accessories to obtain information regarding your specific application.

6.2.2 Installation with Fasteners

The specific locking torques of the screws used for installation must always be observed. Please pay attention to the steel
grade of the screws and any special information provided with the accessories. The safety and useful life of the linear axis
are only guaranteed if all these conditions are met. The values can be taken from the table in these Installation Instructions.

2-piece mounting block sets / assemply plate

Assembly plate, anodized aluminium, enables various units to be assembled in a simple manner when combinations of linear units are to
be used. Complete with screws and slide-nuts. Tapped holes can be made on request.

Mounting block

Code-Nr. Type
03001 DL 120
03002 DL 160 _ Code-Nr. Type
03003 DL 200 00966 DL 120

00986 DL 160
00916 DL 200

Assembly plate
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6. Life Stages
6.2.3 Installation of optional accessories

Mechanical or inductive limit switches

For details regarding the technical characteristics of the limit switches please see the catalogue. Ensure that the cable is laid
in a safe way. Avoid damages to the cable e. g. due to small radiuses; this may lead to failure of the system. The cable must
not enter the travelling path of the linear unit.

Mechanical limit switch

The switch is installed by means of a limit or proximity switch bracket which is mounted onto the guide profile.
The limit and proximity switch brackets can be moved along the guide profile and fixed in the desired position.

Inductive limit switches

The assembly of the proximity switch is a limit and proximity switch bracket that is mounted on the guide profile.
The final and proximity switch brackets are moved and fixed to the guide profile.

26.03.2015
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6. Life Stages
6.2.4Motor

Linear motor

Attention! Risk due to strong magnetic fields.

You can suffer severe injuries.

®
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6. Life Stages

6.3 Commissioning

Only authorized persons who have read and understood these Installation Instructions completely are allowed to take this
positioning system into operation. When this linear unit is in operation, forces arise which can lead to injuries and property
damages. It is imperative that the safety rules and limits of the linear unit are observed.

6.3.1 Normal Operation

While the linear unit is in operation, check it for correct performance of its function regularly.

During normal operation, look for any visible changes of the incomplete machine.

If defects should arise, shut down the linear unit immediately in order to avoid damage.

According to Machinery Directive 2006/42/EC, the operating instructions of the complete machine
are relevant because this incomplete machine is an element of a complete unit.

6.4 Maintenance/Repair/Cleaning

Before starting any work on the linear unit, any electrical drives must be isolated!

All linear units are provided with the required lubricant quantity in the factory.
Lubricant recommendation: see section 8.2 Lubricants

Lubrication is effected by an oiled felt insert. The felt can be re-oiled through lubrication nipples attached laterally
to the ends of the roller packs.

- Dismount cover cap (1)

- Drive the carriage through the service position until you can see the first lubricating nipple in the lubrication hole.
- Re-oiled felt now with an oil gun.

- Move the carriage to the next lubricating nipple and re-oiled

here as well.

Oils with a viscosity of approx. 200 mm?/s at T=40°C are recommended. The required regreasing intervals depend on environmental conditions, the standard
recommendation is once per month. To ensure a sufficient lubrication, the minimum siroke must equal the carriage length, so that sufficient greasing is achieved
also in the final positions.

26.03.2015
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6. Life Stages

6.5 Decommissioning/Dismantling

Before starting any work on the linear unit,
any electrical drives must be isolated.

On linear units in diagonal or vertical mounting positions, the connecting rod must be secured against falling down when
the drive is dismounted. Any loads and forces acting on the system must be removed. Following an impact, the system must
be returned to the manufacturer, even if there are no visible damages.

For information regarding spare parts please see the spare parts list for the corresponding type of linear unit.

6.6 Disposal and Returns

The linear unit must either be disposed of in an environmentally friendly way according to the applicable directives and
regulations, or returned to the manufacturer.

The manufacturer reserves the right to charge a fee for the disposal of this linear unit.
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7. Liability/Warranty
7.1 Liability

Bahr Modultechnik GmbH does not accept any liability for damages or impairments which occur as a result of modifications
of the construction of this positioning system by third parties or modifications of protection devices.

Only original spare parts may be used for repairs and maintenance.
Bahr Modultechnik GmbH does not accept liability for spare parts which it has not inspected and approved.
Otherwise the EC Declaration of Incorporation will become null and void.

Safety-relevant devices must be inspected with regard to their function, integrity and completeness at regular intervals,
at least once a year.

We reserve the right to make technical changes to the positioning system and to modify or amend these
Installations Instructions.

Requests to Bahr Modultechnik GmbH regarding the availability of earlier versions or adaptations to the current version of
the positioning system will not be accepted.

If you have any questions, please always quote the information on the rating plate.

Our address:

Bahr Modultechnik GmbH
Nord-Siid-Str. 10a

31711 Luhden - Germany

Tel:  +49 (0) 5722 9933-0
Fax:  +49 (0) 5722 993370

http://www.bahr-modultechnik.com

7.2 Product Monitoring

Bahr Modultechnik GmbH offers state-of-the-art products compliant with current safety standards.
Please let us know immediately if you experience repeated failures or faults.

7.3 Language of the Installation Instructions

The original version of these Installation Instructions was produced in the offi cal EU-language used by the manufacturer of
this incomplete machine. Translations into other languages are translations of the original version and are subject to the egal
provisions of the Machinery Directive.

7.4 Copyright

Individual reproductions, e. g. copies and printouts, may be made for private use only. The production and distribution of
further reproductions is prohibited unless explicitly approved by Bahr Modultechnik GmbH. The user is personally
responsible for complying with statutory regulations and may be liable for misuse.

The copyright to these Installation Instructions is owned by Bahr Modultechnik GmbH.
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8. Parts Lists / Exploded Drawings

8.1 Parts Lists / Exploded Drawings

Please see the parts lists for the standard naming of the parts as defined by Bahr Modultechnik GmbH as well as the
corresponding installation positions on the linear axis. Please always indicate the name, the item No. and the quantity
in your orders. Technical variations are possible and depend on the size and version of the positioning system.

Pos. | Name Code-No. | Quantity Pos. | Nome Code-No. | Quantity
1| guide body profile The code number and 6 | wiper end plate Please contact our technical
5 quantity depends on the > - support with the number of
cover cap unit version. camag the origin order
3 | guide rod 8 | carriage roller block (refer to CthFjef 3.1 P]GQE 7
in this document
4 | bearing block 9 | carriage roller in order fo avoid misiakes
5 | linear motor 10 | eccentric when purchasing

spare parts.
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8. Parts Lists / Exploded Drawings
8.2 Lubricants

All Bahr Modultechnik GmbH products are delivered EX Works with standard lubrication. Subsequent lubrication intervals
are dependent on hours run, degree of loading and environmental factors
(wide temperature ranges, high humidity, aggressive environment etc.).

The lubricants listed below are used for production and mounting of our linear components. To achieve perfect operation
and a useful, prolonged life, we recommend the following products:

for guide rod und carriage roller

- Paraffin oil
DIN 51502: CLP 220
Temperature range:  -10°C to +70°C
Name: Soraja GAM 220
Art.-No.: 09001
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