Electrical linear modules
LME 100 and LME 100-D

Operating instruction

f\) afag



These operating instructions

apply to:

Rest Type Order No.
Linear modules LME-100-100, TTL 50007197
Linear modules LME-100-200, TTL 50005076
Linear modules LME-100-400, TTL 50005077
Linear modules LME-100-100, SINCOS 50019427
Linear modules LME-100-200, SINCOS 50019431
Linear modules LME-100-400, SINCOS 50019433
Linear modules LME-100-100-D, TTL 50017878
Linear modules LME-100-200-D, TTL 50017882
Linear modules LME-100-400-D, TTL 50017885
Linear modules LME-100-100-D, SINCOS 50048481
Linear modules LME-100-200-D, SINCOS 50048482
Linear modules LME-100-400-D, SINCOS 50048483

Version of this documentation:

Symbols:

NOTE

Special activities or additional
information.

CAUTION

Danger of damage to
property

Danger to life and limp
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Assembly and commissioning must be
carried out by gaulified personnel only
and according to these operating
instructions.
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Scope of Supply

Iltem Quantit Description

1 1 Module
2 2 Centering bushings 9x4
3 1 Tapping screw M4x8

Usage Conformant with Intended Purpose

The series of the linear module electrical LME 100 is used fort the linear modul
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 prupose.

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

The strong magnetic fields of the LME 100 may interfere with and impair

the function of electronic devices, such as pacemakers, even when the
module is switched off.

Perons with a pacemaker must keep a safety distance of at least 50 cm.

PRECAUTION

Since the magnetic fields generate strong attractive forces improper
handling of the module or a tool may result in personal injuries, e.g.
contusions.

PRECAUTION

The voltages and currents applied may cause personal injuries and
damage to devices and units.
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Declaration of the Manufacturer

In accordance with the EC Machine Directive 95/ 16 EC

Products:

Type series:

Manufacturer address,
supplier's address:

Applicable EC Directives:

Harmonized standars applied:

Accredited agencis with
certificates:

Handling module of the series
Linear module LME 100 incl. Accessoires

LME 100 et LME 100-D

Afag Automation AG
Fiechtenstrasse 32
CH 4950 Huttwil, Switzerland

EC Machine Directive (95/16/EC)
EC Low voltage Directive (73/23/EWC)

EN 292 part 1 and 2
EN 60204-1

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.

Caution! The commissioning of the products is prohibited, after is 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, 03. 02. 2006

Afag AG means automatic manufacturing technology

Dr. Martin Daniel

Managing Director of Afag AG
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Marc Zingg
Product Manager of Afag AG
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Description
The following types Linear module LME 100 are available:

Type Nominal stroke
LME 100-100 100mm
LME 100-200 200mm
LME 100-400 400mm

In addition the model of the measuring system can also be selected

Measuring system Description
LME 100-xxx TTL Digital measuring system
(standard version) Connection to control systems with

incremental measuring input with a
permissible input frequency of up to

2.5MHz.
LME 100-xxx SinCos Sine-cosine measuring system
(custom design) Connection to control systems with

SinCos measuring input.(e.g.Bosch
Ecodrive 03)

LME 100-100 LME 100-200 LME 100-400

1 Slide
2 Profile
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Description
9

// o

6
7
1 Slide 7 Primary subsystem, linear drive
Profile 8 Secondary subsystem, linear drive
Type plate 9 Side plate, left
Measuring tape 10 Side plate, right

Measuring head

o OB~ W N

Linear guide

The linear module is used to move elements which are mounted to the slide (1) ort
he side plates (9) along ist axis of motion. It is operated in the horizontal axis.

The linear drive consists of the primary subsystem (7, coil) and the secondary
subsystem (8, permanent magnet). Slide (1) and profile are connected with each
other via the linear guide (6). The measuring head (5) reads the change of position
from the measuring tape (4) and transmits the information to the control system.
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Interfaces

Pin assignement, motor connection:

Pin

o O A W DN B

Signal

Motor winding 1 (U)

Motor winding 2 (V)

Motor winding 3 (W)

GND Motor (PE)

Signal, temperature sensor
GND, temperature sensor

Pin assignment, encoder connection:

Pin

1

2

3

4
5,6,7,8
9

10

11

12
13,14,15

Signal, incremental type
GND Encoder
Channel A
Channel B

Index |

Not used

+ 5V DC, encoder
Channel/A
Channel/B

Index /I

Not used
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Signal, SinCos type
GND encoder
Channel sine
Channel cosine
Index |

Not used

+ 5V DC, encoder
Channel/sine
Channel/cosine
Index /I

Not used
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Safety Labels

The safety labels are attached to the following positions. Check whether the safety
labels are present and easily readable at regular intervals.

T2

T

1 Warning sign ,Magnetic field"

Technical Data

Note

2 Prohibition sign for pacemakers

More detailed technical data are given in the technical catalogue.

Technical Data:

Storage temperature

Operating temperature

Mumidity

Nominal voltage

Power consumption permanent
peak

Mounting grid

Mounting thread

0..+50C

+10 .. +40C

<90%, non condensing

600VDC

3.8 A (atintermediate circuit voltage of 320VDC)
10 A (at intermediate circuit voltage of 320VDC)
48 X 48mm

24 x 48mm at the underside of the slide
M6
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Dimensions

Length
Width

Height
Weight

LME-100-100
314 mm

136 mm

72 mm

4.0 kg

LME-100-200
414 mm

136 mm

72 mm

4.4 kg

LME-100-400
614 mm

136 mm

72 mm

5.4 kg

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. The drive must be

secured against movements with soft damping material. This damping material

increases at the same time the distance from the magnet and thus reduces the

effective magnetic field.

The strong magnetic fields of the LME 100 may interfere with and impair
the function of electronic devices, such as pacemakers, even when the
module is switched off.

Persons with a pacemaker must keep a safety distance of at least 50 cm.

Assembly

The LME 100 max execute unpredictable movements when the control
system is switched on which can cause serious personal injuries or
damage to the system.

Make sure that the control system is switched off and secured against
being switched on again when carrying out works on the module.

Disconnect or connect cables only when the control system is switched

off.
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CAUTION

The cover of the permanent magnets may only be removed after final
assembly of the unit to prevent metal objects, e.g. screws or tools from
being attracted abruptly by the magnetic field, thus causing damage to the
module.

Depending on the application either the profile ort he slide can be mounted rigidly.

Gantry application Pick&Place application

Profile rigidly mounted Profile movable

Slide movable Slide rigidly mounted

Load capacity on the slide Load capacity on the profile side plates

Use the centering bushings included in the scope of supply to determine the position
and insert these bushings in the diagonally placed holes of the mounting grid.

Further elements to be mounted can be attached to the side plates ort he slide plate.
The screws to be used fort he 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 25 ...2,9Nm

M5 49 ...58Nm

M6 8,5...9,9Nm
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Installation

The LME 100 max execute unpredictable movements when the control
system is switched on which can cuse serious personal injuries or
damage to the system.

Make sure that the control system is switched off and secured against
being switched on again when carrying out works on the module.

Disconnect or connect cables only when the control system is switched.

Install the earthing cable (selction at
least 1.5 mm2, colour green-yellow)
with the tapping screw and the spring
washer at of the side plates.

Rmove the cover of the permanent
magnets.
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Commissioning

Fast or unintentional movements of the module can result in serious
personal injury and damage to the unit.

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

Switch off the control system.
Connect the encoder cable.

Switch on the control system (with motor cable disconnected) and check the
function of the displacement measuring system.

Switch off the control system again.
Connect the motor cable
Carry out a test run

- first of all with slow travel movements,
- afterwards under operating conditions.

Programming
The programming depends on the control system used.

Observe the relevant manuals. We would like to point out that the module is moved
to a ,hard stopp“ during the reference run.

A reference sensor is not required. To improve the accuracy of the reference run
move the module after the ,hard stop” to one of the index marks (distance 100 mm)
wich are located of the measuring tape.

You can now select whether the slide is on the left-hand or right-hand side after the
reference run or whether the profile is to be retracted or extended in case of a
Pick&Place application.
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Maintenance and Upkeep

The LME 100 max. execute unpredictable movements when the control
system is switched on which can cause serious personal injuries or
damage to the system.

Make sure that the control system is switched off and secured against
being switched on again when carrying out works on the module.

Maintenance Service measures
interval
As required Clean the module with a dry, lint-free cloth

Make sure that especially the measuring tape and the
surface of the profile are clean.

The module must not be washed down; do not use any

aggressive cleaning agents.

Monthly Check the safety labels for damages, readability and
cleanliness.
Every 6 months Lubricate the linear guide (observe the note below)

(or 3000 km)
Recommended grease: Staburags NBUSEP

Optional grease: Microlube GBO
Paragon EP1

CAUTION

Lubricants with additives such as MoS2, graphite or PTFE may not be
used to service the linear guide.
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1 Lubrication nippels

Under the ambient conditions mentioned below the linear module does not require

any further maintenance:
clean workshop atmosphere
no splash water

no dust and fumes caused by abraison or processes (especially no ferruginous

dust and fumes)

ambient conditions according to the technical catalogue

Disassembly and Repair

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

Accessories

Item

Encoder cable 5m, incremental E1
Encoder cable 5m, SinCos E3

Motor cable LME 200, 5m M3
Centering bushings 9x4

Module carrier, centric, double
MSDN for grease, type AFB (THK)

Order No.

11017879
50036122

11018073
11004942
11017420
on request
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Option version base for cross construction

For spezial applications the base version of the LME-D can be used for cross
constructions.

ATTENTION

LME 100-D may only be operated with moving slide. Operation with
stationary slide and moving profil is not allowed!

Version base for cross construction

Profil LME

S

Guide

Slide

Application for Assembly

\ LME 100-xxx

Note

Please contact the manufacturer if you have any questions regarding the module

design and useful loads.
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Fault Clearance

You will find detailed repair instructions on how to exchange individual subsystems of
the LME 100 on our website; www.afag.com

Caution

If the movable part of the module is oscillating heavily after the control
system has been switched on (strong vibrations at the drive), switch off
the module immediately, since otherwise the unit and the subsystems
attached may get damaged.

Faults during the reference run.

Fault

Moved component
oscillates (very strong
vibrations at the drive)

Possible cause

Control parameters
wrongly set

Fault clearance

Reset parameters at the
control

Measuring tape
contaminated

Clean measuring tape

Measuring head
contaminated

Clean measuring head

Moved component moves

to the desired limit position
and stops: reference mark

not detected (overrun)

Measuring head wrongly
connected

Check the pin assignment

Measuring tape
contaminated

Clean measuring tape

Measuring head
contaminated

Clean measuring head

Moved component moves
to the ,wrong“ reference
mark

~Wrong“ reference mark
caused by
contaminations on the
measuring tape

Clean measuring tape

~Wrong“ reference mark
caused by scratches on
the measuring tape

Have the measuring tape
replaced by Afag AG

Moved component moves
to another limit position
and stops

Wrong direction of
reference run

Check direction of reference
run and change, if necessary

Moved component does
not move
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Linear drive wrongly
connected

Check pin assignment and
correct, if necessary

Carry out functional test
according to chapter
~commissioning“ on page 13

Motor connection
interrupted

Check motor cable

LME100-LME100-D -BA-vers. 3.6 gh. 08.11.07.doc



Fault

Possible cause

Fault clearance

Faults during operation:

Linear drive defective

Have the linear drive replaced
by Afag AG

Fault

Moved component
oscillates (very strong
vibrations at the drive)

Possible cause

Control parameters
wrongly set

Fault clearance

Reset parameters at the
control

Measuring tape
contaminated

Clean measuring tape

Measuring head
contaminated

Clean measuring head

Moved component stops
after a short stroke

Important contouring error

Reduce values for
acceleration and speed

Check whether slide is
stalled mechanically

Encoder connection
interrupted

Check encoder cable

Check the function of the
encoder according to
chapter ,Commissioning* an
page 13

Measuring tape defective
(scratches or similar)

Have the measuring tape
replaced by Afag AG

Measuring head defective

Replace measuring head
according to the repair
instructions

Coil overheated
(temperature sensor
responds)

Control parameters
wrongly set

Reset parameterss at the
control

Speed, acceleration and
stop times wrongly set

Optimize values at the
control

Increased running noise in

the linear guide

Linear guide insufficiently
lubricated

Lubricate linear guide

Appreciable play in the
linear guide

Have the linear guide
replaced by Afag AG
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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.

NOTE

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

Disposal

LMe module 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
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
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