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General information

1. General information
1.1 About these assembly instructions
1.1.1 Version management

Table 1.1 Version management

Version Date

01-3 March 2017
01-2 October 2016
01-1 July 2016
01-0 January 2016

1.1.2 Requirements
We assume that

Assembly Instructions

Linear Motors

Comment

General update

Update of “Declaration of Conformity”

Various corrections, section b.4 completely revised

Initial creation of common assembly instructions for linear mators

O operating staff are trained in the safe operation practices for linear motors and have read and understood these assem-

bly instructions in full;

O maintenance staff maintain and repair the linear motors in such a way that they pose no danger to people, property or

the environment.

1.1.3 Availability

These assembly instructions must remain constantly available to all persons who work with or on the linear motors.

1.2 Depictions used in these assembly instructions

1.2.1 Instructions

Instructions are indicated by triangular bullet points in the order in which they are to be carried out.
Results of the actions carried out are indicated by ticks.

Example:

> Position the linear motor on the mounting holes.

> Place the mounting bolts into the mounting holes and tighten in a spiral pattern to a torque of 10 Nm.

v Linear motor is mounted.

1.2.2 Lists
Lists are indicated by bullet points.

Example:

The linear motors must not be operated:
O Outdoors

O In potentially explosive atmospheres
o .

[M-Komponenten-01-3-EN-1703-MA



Assembly Instructions HIWIM

Linear Motors Motion Control & Systems

General information

1.2.3 Depiction of safety notices
Safety notices are always indicated using a signal word and sometimes also a symbol for the specific risk (see section 1.2.4

,Symbols used").
The following signal words and risk levels are used:

Imminent danger!
Non-compliance with the safety notices will result in serious injury or death!

Potentially dangerous situation!
Non-compliance with the safety natices runs the risk of serious injury or death!

/\ CAUTION!

Potentially dangerous situation!
Non-compliance with the safety natices runs the risk of slight to moderate injury!

ATTENTION!

Potentially dangerous situation!
Non-compliance with the safety natices runs the risk of damage to property or environmental pollution!

1.2.4 Symbols used
The following symbols are used in these assembly instructions and on the linear motor components:

Table 1.2 Warning signs

Warning of dangerous electrical voltage! Warning of hot surfaces!

Warning of magnetic fields! Warning! Danger of crushing!

% Substance hazardous to the environ-
ment!

Table 1.3 Mandatory signs

1.2.5 Information

NOTE Describes general information and recommendations.

Wear protective gloves!

[solate before work!

[M-Komponenten-01-3-EN-1703-MA 5
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1.3 Warranty and liability
The manufacturer’s “General conditions of sale and delivery”

1.4 Manufacturer’s details
Table 1.4 Manufacturer’s details

Address

Tel.

Technical customer service
Fax

Technical customer service fax
E-mail

Website

1.5 Copyright

Assembly Instructions

Linear Motors

apply.

HIWIN GmbH
Briickleshiind 2

77654 Offenburg
Germany
+49(0)781/93278-0
+49(0)781/93278-77
+49(0)781/93278-90
+49(0)781/93278-97
info@hiwin.de
www.hiwin.de

These assembly instructions are protected by copyright. Any reproduction, publication in whole or in part, modification or

abridgement requires the written approval of HIWIN GmbH.

1.6 Product monitoring

Please inform HIWIN, the manufacturer of the linear motors, of:

O Accidents
O Potential sources of danger in the linear motors

O Anything in these assembly instructions which is difficult to understand

LM-Komponenten-01-3-EN-1703-MA
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2. Basic safety notices

Danger from strong magnetic fields!
~ Strong magnetic fields around linear motor components pose a health risk to persons with implants (e.g.
cardiac pacemakers) that are affected by magnetic fields.
> Persons with implants that are affected by magnetic fields should maintain a safe distance of at least
T'm from linear mator components.

ATTENTION!

Risk of physical damage to watches and magnetic storage media.

~ Strong magnetic forces may destroy watches and magnetisable data storage media near to the linear motor
components!

»> Do not bring watches or magnetisable data storage media into the vicinity (<300 mm) of the linear motors!

2.1 Intended use

The linear motor components are designed exclusively for installation in commercial and industrial machines. Linear motor
components are parts of a linear drive system for the precise positioning in terms of time and location of fixed mounted
loads, e.g. system companents, within an automated system. Linear motors are designed for installation and operation in
any position. The loads being moved must be firmly attached. Linear motor companents may only be used for the intended
purpose as described. Linear motors must be operated within their specified performance limits (see Section 11). Proper use
of the linear motors includes observing the assembly instructions and following the maintenance and repair specifications.
Use of the mator components for any other purpose shall be considered improper use. Only original spare parts from HIWIN
GmbH may be used.

2.2 Reasonably foreseeable misuse
Linear motors must not be operated:

O QOutdoors

O In potentially explosive atmospheres

2.3 Conversions and modifications
Conversions or modifications of the linear motors are not permitted!

2.4 Residual risks
Normal operation of the linear motors constitutes no residual risks.
Warnings about risks that may arise during maintenance and repair work are provided in the relevant sections.

2.5 Personnel requirements
Only authorised persons may carry out work on the linear motors! They must be familiar with the safety equipment and
requlations before starting work (see Table 2.1).

Table 2.1 Personnel requirements

Activity Qualification

Normal operation Trained personnel

Cleaning Trained personnel

Maintenance Trained specialist personnel of the operator or manufacturer
Repairs Trained specialist personnel of the operator or manufacturer

LM-Komponenten-01-3-EN-1703-MA 7
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2.6 Protective equipment

Table 2.7 Personal protective equipment

Operating phase

Normal operation
Cleaning

Maintenance and repairs

2.7 Labels on linear motor components
2.7.1 Warning symbols

Table 2.3 Warning symbols

Pictogram

Danger of electric shock!

Danger from hot surfaces!

Danger from movements!

> POk P

2.7.2 Type plate

Type and source of danger

Danger from strong magnetic fields!

Assembly Instructions

Linear Motors

Personal protective equipment

When in the vicinity of the linear motors, the following personal protective
equipment is required:

©  Safety shoes

When cleaning the linear mators, the following personal protective equipment
is required:

O Safety shoes

When carrying out maintenance and repairs, the following personal protective
equipment is required:

O Safety shoes

Protective measures

Persons whose health may be endangered by strong
magnetic fields must keep a safe distance (1 m) from the
linear motors!

Disconnect the power supply of the linear motors before
maintenance or repairs!

Let hot surfaces cool down before touching them!

Keep out of the machine’s area of movements! Prevent
unauthorised access to the danger area!

Secure vertical linear motor axes against lowering or fall-
ing after switching OFF the motor!

/Type: LMSA13
S/N:  12345678912345
Art No: 8-79-0006

HIWIN, C€

HIWIN MIKROSYSTEM CORP.

Rated Force (AC): 308 N 3-Synchronous Motor

Peak Force: 868 N Mass of Motor: 2.1 kg
Rated Current (AC): 6.3 A Vmax @ Frated: 12.0 m/s
Peak Current: 19.0 A Vinax @ Fmax: 7.0 m/s
Max. DC Bus: 600V Temp. sensor: PTCSNM120

\Na. 6, Jingke Central Rd., Precision Machinery Park, Taichung 40852, Ta\'wan/

~

Elglil
S
Er\'.."

Fig. 2.1 Type plate (Example only)

[M-Komponenten-01-3-EN-1703-MA
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3. Description of the linear motors

3.1 Field of application

A linear motor consists of two components, the forcer (primary part) with coils and the stator (secondary part) with perma-
nent magnets. The coils carrying alternating current generate a magnetic field that changes over time and interacts with the
steady magnetic field of the stator. The resulting force is used to generate linear motion.

The linear motor components are supplied as separate parts.

3.2 Design of the linear motor components

Stator:

The stators consist of a nickel plated carrier plate with glued-on permanent magnets. Depending on the series, there are a
number of stator lengths to choose from. Each of the stators are connected in series, forming a linear motor axis of variable
length.

Forcer:
Depending on the series, the forcers are designed as iron-core or ironless motors. The motor windings are cast in epoxy resin.
Each motor is fitted with temperature sensors protecting it against thermal overload.

Bolting surface
Motor and temperature
sensor cable
Forcer: Coils and iron core cast in

epoxy resin

Stators: Permanent magnets cast in
epoxy resin

Fig. 3.1 Design of a LMSA linear motor

3.3 Protection classes
The forcers meet the requirements of the protection class according to EN 60529 and EN 60034-5 (see Table 3.1).

Table 3.1 Protection classes of the linear motors

Linear motor Protection class
LMS [P54
LMSA [P54
LMFA [P6h
LMC [PH4

The stators are largely protected against corrosion by their mechanical design. However, suitable constructive measures have
to be taken to prevent that ferromagnetic particles (for example, iron chips) accumulate on the stators.

Contact with liquids and general contact with corrosive media must be avoided by suitable protective measures (encapsula-
tion, bellows, protective lacquer).

[M-Komponenten-01-3-EN-1703-MA 9
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3.4 Linear motor types

3.4.1 LMCxx - the dynamic sprinter

o

00O

(oo}

Three-phase, ironless synchronous linear motor
Lightweight and extremely dynamic

Extremely high synchronism

Sandwich arrangement of permanent magnets suppresses
magnetic forces of attraction in the guiding system
Intermediate circuit voltage up to 340VDC

Suitable for drives with up to 240 VAC

3.4.2 LMSxx - the solid all-rounder

o

o
o
o
o

Three-phase, iron-core synchronous linear motor
High power density

Low cogging torque

Intermediate circuit voltage up to 600VDC
Suitable for drives with up to 3 x 420 VAC

3.4.3 LMSAXxx - the compact power pack

O0OO0O0OO0OO

Three-phase, iron-core synchronous linear motor
Very high power density

Very flat design

Intermediate circuit voltage up to 600VDC
Suitable for drives with up to 3 x 420 VAC

UL certified

3.4.4 LMSCxx

o
o

o

o
o

Three-phase, iron-core synchronous linear motor

The forcer arranged between two stators suppresses
magnetic forces of attraction

This reduces the load on the guiding rail and generates a
high power density on a relatively short carriage
Intermediate circuit voltage up to 600VDC

Suitable for drives with up to 3 x 420 VAC

3.4.5 LMFxx/LMFAxx - the cooled heavy-duty drive

OO0OO0OO0OOO0OO

Three-phase, iron-core synchronous linear motor
Efficient liquid cooling system

High power density

Minimal cogging torque

Intermediate circuit voltage up to 800VDC
Suitable for drives with up to 3 x 560 VAC

UL certified

Assembly Instructions

Linear Motors

[M-Komponenten-01-3-EN-1703-MA
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4. Transport and installation
4.1 Delivery

4.1.1 Packaging
As supplied, the linear motor components are wrapped in film inside padded cardboard packaging.
»> Do not remove the film wrapping until just before installation.

4.1.2 Scope of delivery

Included in forcer delivery (primary part):

O Forcer with motor and temperature sensor cable or motor plug
O Type plate

Included in stator delivery (secondary part):
O Stator

O Type designation

O Adhesive safety labels

For the full scope of delivery, please see the contractual documentation. The forcer and stators may also be delivered
separately.

Caution! Strong magnetic field!

Isolate from anyone with a heart pacemaker!

Do not approach with ferrous metals such as iron, steel and nickel!
Credit cards, ATM cards, magnetic data carriers, wristwatches, etc.
may be damaged, when brought to the near.

Fig. 4.1 Adhesive safety labels on stator

Examine on delivery that the supplied components corresponding to the descriptions in the contractual documentation. If
you discover damage on the components or their packaging, report this immediately to the transport company. Damaged
components may not be put into operation!

[M-Komponenten-01-3-EN-1703-MA 11
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4.2 Transport to the installation site

Danger from strong magnetic fields!

Strong magnetic fields around linear motor companents pose a health risk to persons with implants (e.g.

cardiac pacemakers) that are affected by magnetic fields.

b Persons with implants that are affected by magnetic fields should maintain a safe distance of at least
T'm from linear mator components.

Risk of crushing from strong forces of attraction!

\  Danger of injury from crushing and damage to the rotor or stator caused by very strong forces of attraction
~from unpackaged stators.
b Do not remove stators from their packaging until directly before their installation!

ATTENTION!

Risk of physical damage to watches and magnetic storage media.

Strong magnetic forces may destroy watches and magnetisable data storage media near to the linear motor
components!

> Do not bring watches or magnetisable data storage media into the vicinity (<300 mm) of the linear motors!

ATTENTION!

Damage of the linear motor components!

The linear motor components may be damaged by mechanical loading.

b During transport, do not transport any additional loads on the linear motor components!
b Secure the linear mator components against tilting!

> Do not raise or move the forcer by its cable strand!

Depending on the size and weight of each linear mator component, it may no longer be possible to transport these by hand. In
these cases, suitable lifting equipment should be provided.

/\ CAUTION!

Risk of injury and/or damage when stators are handled!

b The stators fitted with permanent magnets are not provided with magnetic shielding. Use antimagnetic
fasteners when transporting the stators in lifting slings. These fasteners prevent the lifting slings from
slipping during transport.

ATTENTION!

Magnetic fields may cause interference in an aircraft’s onboard electronics!
> Observe the packaging and transport instructions (IATA 953)

LM-Komponenten-01-3-EN-1703-MA
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4.3 Requirements at the installation site

4.3.1 Ambient conditions

Ambient temperature  +5°C to +40°C
Installation site flat, dry, vibration-free
Atmosphere not corrosive, not explosive

4.3.2 Safety equipment to be provided by the operator

Possible safety equipment/measures:

O Personal protective equipment in accordance with UVV (German accident prevention regulations)
O Iero-contact protective equipment

O Mechanical protective equipment

4.4 Storage

Danger from strong magnetic fields!

Strong magnetic fields around linear motor companents pose a health risk to persons with implants (e.g.

cardiac pacemakers) that are affected by magnetic fields.

> Persons with implants that are affected by magnetic fields should maintain a safe distance of at least
T'm from linear motor components.

Store the linear motor components in its transport packaging.

Do not store the linear motor components in explosive atmospheres or in environments exposed to chemicals.
Only store the linear motor components in dry, frost-free areas with a corrosion-free atmosphere.

Make sure that the motors are not subjected to vibrations or impacts while in storage.

Clean and protect used linear motor components before storage.

The ambient temperature for storing the motors should be between -10 and +50 °C.

When storing the components, attach signs warning of magnetic fields.

VVVVVYVYY

LM-Komponenten-01-3-EN-1703-MA
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4.5 Unpacking

A Risk of crushing from strong forces of attraction!
\ There s a risk of crushing from the strong forces of attraction emitted by the stators, as they are assembled
~ with opposing polarity!
> Assemble the stators carefully!
> Do not place fingers or objects between the stators!

/ Risk of crushing from strong forces of attraction!
Danger of injury fram crushing and damage to the forcer or stator caused by very strong forces of attraction
from unpackaged stators.
> Do not remove stators from their packaging until directly before their installation.

ATTENTION!

Damage of the linear motor components!

The linear motor components may be damaged by mechanical loading.

> During transport, do not transport any additional loads on the linear motor components!
1> Secure the linear motor companents against tilting!

The linear motors may only be installed and operated indoors.

Do not remove stators from their packaging until directly before their installation.
> Remove the motor or stator from its packaging

»> Remove protective film.

> Dispose of packaging in an environmentally friendly way.

LM-Komponenten-01-3-EN-1703-MA
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5. Assembly and connection

DANGER!

Danger from electrical voltage!

~ Before and during assembly, disassembly and repair work, dangerous currents may flow.

B> Work may only be carried out by a qualified electrician and with the power supply disconnected!

I> Before carrying out work on the torque mator, disconnect the power supply and protect it from being
switched back on!

Risk of crushing from strong forces of attraction!

There is a risk of crushing from the strong forces of attraction emitted by the stators, as they are assembled
~ with opposing polarity!

b Assemble the stators carefully!

> Do not place fingers or objects between the stators!

Risk of crushing from the forcer!
~ Danger of injury from crushing and damage to the forcer through uncontrolled movements during assembly.
I Ensure that the forcer is locked in place during assembly using a lateral transportation safety device!

Risk of crushing from strong forces of attraction!
~ Danger of injury from crushing and damage to the forcer or stator caused by very strong forces of attraction.
I Prevent any loose metal or magnetic objects from coming too close to the stator!

/\ CAUTION!

Danger from heavy loads!

Lifting heavy loads may damage your health.

> Use a hoist of an appropriate size when positioning heavy loads!

I Observe applicable occupational health and safety regulations when handling suspended loads!

The linear motor axis may only be assembled by specialist personnel. NOTE

The assembly instructions describe the basic procedure for installing the linear motor components. NOTE

They do not describe installation situations for specific machines. NOTE

LM-Komponenten-01-3-EN-1703-MA 15
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5.1 Assemble the stators

\ Danger from strong magnetic fields!

Strong magnetic fields around linear motor companents pose a health risk to persons with implants (e.g.

cardiac pacemakers) that are affected by magnetic fields.

> Persons with implants that are affected by magnetic fields should maintain a safe distance of at least
T'm from linear mator components.

Risk of crushing from strong forces of attraction!
, There is a risk of crushing from the strong forces of attraction emitted by the stators, as they are assembled
~ with opposing polarity!
> Assemble the stators carefully!
> Do not place fingers or objects between the stators!

y Risk of crushing from the forcer!

Danger of injury fram crushing and damage to the forcer through uncontrolled movements during assembly.
> Ensure that the forcer is locked in place during assembly using a lateral transportation safety device!

(1) Clean mounting surface

(2) Take a stator out of the packaging

(3) Position the stator on the mounting surface

(4) Secure the stator with mounting bolts

(5) Take the next stator out of the packaging

(6) Position the stator on the mounting surface. Note the alignment of the magnetic poles.
(7) Secure the stator with mounting holts

(8) Repeat from (5) until all stators have been installed

VVVVVVYVYY

v The stators are assembled.
Secure the bolts with suitable screw retention. The screw union must be suitable for the surrounding structure.

Table 5.1 Recommended mounting bolts and tightening torques for the stators

Stator Mounting bolt (DIN EN IS0 4762)
Thread Length [mm] Strengthclass  Recommended tightening torque [Nm]

LMSA1Sx Mé 10 8.8 3.0
LMSA2Sx Mb 12 8.8 b9
LMSA3Sx Mb 12 8.8 59
LMF0Sx M 12 8.8 3.0
LMF1Sx Mb 14 8.8 b9
LMF2Sx Mb 14 8.8 59
LMF3Sx M8 18 8.8 24.6
LMF4Sx M8 20 8.8 24.6
LMF5Sx M8 16 8.8 24.6
LMF6Sx M8 18 8.8 24.6
LMCASx, LMCBSx M5 3b 8.8 5.9
LMCCSx Mé 40 8.8 10.1
LMCDSx, LMCESx M6 40 8.8 10.1
LMCFSx Mé 4h 8.8 10.1

LM-Komponenten-01-3-EN-1703-MA
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5.1.1 Segmented stator

Risk of damage or injury from a malfunction and/or uncontrolled movement by the motor!
I Connect the stator segments correctly in sequence!

When using multiple stator segments over the whole travel distance, pay the greatest attention to the pole sequence and the
flush alignment (see Fig. 5.1).

Fig. .1 Connecting multiple stator segments in series

The forces of attraction and repulsion between the stator segments may cause injury or damage when they
are being connected in series!

}> Secure against uncontrolled movement

P> Do nat remove the packaging until directly before installation in the machine

Depending on the size of the secondary part segments, the forces of attraction and repulsion between them may range from
50N to about 350 N when they are being connected in series.

Fig. b.2 Forces of attraction and repulsion between stator segments when they are being connected in series

LM-Komponenten-01-3-EN-1703-MA 17
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5.2 Assemble block and forcer

[ (3] (4]

Fig. .3 Configuration of the block and forcer on the carriage

Table 5.2 Components of the block with forcer

Position Components

1 Stop edge of the reference block
2 Reference block

3 Forcer

4 Following block

The forcer must lie over its whole surface on the carriage for the optimal heat transfer between these two
components.

b Using suitable mounting bolts, screw the forcer [3] to the carriage, from the inside to the outside (see Fig. 5.4). See
Table 5.3 and Table b.4 for the tightening torques.
> Secure the screws with retaining rings to prevent them from accidentally coming loose!

v The forcer is assembled.

Carriage

Mounting bolts

Fig. b.4 Tightening pattern on the forcer’s mounting bolts

Table 5.3 Recommended mounting bolts and tightening torques for the forcers - fasteners at top

Forcer Mounting bolt (DIN EN IS0 4762)
Thread Thread reach  Strength class Recommended tightening torque
[mm] [Nm]

LMS Mo 9 8.8 10.1
LMSA M b 8.8 3.0
LMFAQ, LMFA1, LMFA2 M 10 8.8 b.9
LMFA3, LMFA4, LMFAS, LMFA6 M8 [l 8.8 24.6
LMCA, LMCB, LMCC M3 bh 8.8 13
LMCD M 6 8.8 5.9
LMCF M5 6 8.8 5.9

[M-Komponenten-01-3-EN-1703-MA
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Table b.4 Recommended mounting bolts and tightening torques for the forcers - fasteners on side

Forcer Mounting bolt (DIN EN ISO 4762)
Thread Thread reach  Strength class Recommended tightening torque
[mm] [Nm]
LMCA, LMCB, LMCC M4 b 8.8 3.0
LMCD M4 8 8.8 3.0
LMCF Mb 9 8.8 59

5.2.1 Assemble carriage with forcer

A  Riskof crushing from strong forces of attraction!
Danger of injury from crushing and damage to the forcer or stator caused by very strong forces of attraction.

I Ensure that the forcer only comes close to the stator when the linear guideway can absorb the forces!

0,02

Fig. 5.5 Assemble carriage with forcer

LM-Komponenten-01-3-EN-1703-MA
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20

5.2.2 Mounting tolerances

5.2.2.1 Air gap between forcer and stator

After installation, the air gap L between the stator and forcer must be measured. Too small an air gap can cause damage to
the motor and the guiding system. Too large an air gap causes a loss of motor force. The air gap is measured with a nonmag-
netic (brass) feeler gauge. The size of the air gap depends on the series. See the motor data sheets in Section 11.

L = Air gap
Fig. 5.0 Alignment of the linear motor components

ATTENTION!

An inadequate air gap between the forcer and stator will damage the motor!
I After installing the linear motor companents, verify the minimum air gap needed between the forcer and stator.

5.2.2.2 Evenness of the mounting surface
The evenness of the forcer's mounting surface must be at least 0.02 mm, and the stators” at least 0.05 mm per 500 mm of
stator length.

Forcer
e
o .- ©
©
| 1
l ‘ |
| Stator

[ 7 10,05/500

Fig. 5.7 Evenness of the mounting surface

[M-Komponenten-01-3-EN-1703-MA
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5.3 Electrical connection

~ Danger from electrical voltage!
\  If linear motors are incorrectly earthed, there is a danger of electric shock.
I Before connecting the electrical power supply, ensure that the linear motor is correctly earthed!

 Danger from electrical voltage!

\  Electrical currents may flow even if the motor is not moving.

I> Ensure that the linear motor is disconnected from the power supply before the electrical connections are
detached from the motors.

b After disconnecting the drive amplifier from the power supply, wait at least 5 minutes before touching
live parts or breaking connections.

I> For safety reasons, measure the voltage in the intermediate circuit and wait until it has fallen below
40V.

Observe the separate assembly instructions of the drive amplifier! NOTE

5.3.1 Motor cables
The motor and temperature sensor cables delivered as standard are listed in Table 5.5.

__——— Linear motor

___— Motor cable

_——— Open cable ends

Fig. 5.8 Motor cable with open cable ends

Table b.5 Motor cables delivered as standard

Motor type Cable length [mm]  Cable ends Cable diameter [mm]
Motor Temperature sensor
LMS 500 Open cable ends 10 28
LMSA 1,000 Open cable ends 9.2 28
LMFA 1,000 Open cable ends
LMC 500 Open cable ends 75 75

[M-Komponenten-01-3-EN-1703-MA 21
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Optionally, the motor cables can be delivered with assembled plugs matching the HIWIN extension cables. Also, you can
choose from motor plugs mounted directly on the LMF and LMFA linear motors.

Optionally with pre-assembled plug

Optionally with plug on motor housing
(LMF, LMFA)

Fig. 5.9 Connecting the motor plug

NOTE Maximum length of the supply cable 10 m, for intermediate circuit voltage 560 V.

For longer cables, suitable filters must be fitted to prevent voltage peaks!
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5.3.2 Recommended motor plugs for iron-core motors
The temperature sensor system cable is routed as standard through the motor’s extension cable. Both cables are therefore
connected to the motor plug. For continuous currents up to 30 A, we recommend the M23 couplings and plugs; for continu-
ous currents over 30 A, the M40 couplings and plugs.

HIWIN,

Motion Control & Systems

Assembly and connection

Table 5.0 Recommended motor plugs up to 30 A continuous current for LMS, LMSA, LMSC and LMFA motors

Coupling M23/M40, 8-pin

Table 6.7 Pin assignment in motor plug M23/M40, 8-pin

Plug M23/M40, 8-pin

Motor cable Pin no. Signal
Black-1 1 ]
Black-2 A v
Black-3 3 W
LMF, LMFA

Red A T+
Yellow B -1
Black C T+
White D T-2
LMS, LMSA, LMSC

Brown A T+
Blue B -1
_ C _
— D —
Green/yellow Protective earth/ground

11 PTC temperature sensor

2 PT1000/KTY84 temperature sensor (LMF, LMFA only)

~— Direction of motion for standard configuration

==

S S S

¢ & b & b &

Fig. 5.10 Direction of movement for connection according to Table 5.7

[M-Komponenten-01-3-EN-1703-MA

Pole configuration

Plug-side view of coupling

Function

Motor phase
Motor phase
Motor phase

Thermal protection
Thermal protection
Thermal protection
Thermal protection

Thermal protection
Thermal protection

GND

Extension cable

Black-1
Black-2
Black-3

Red

Yellow
Black
White

Red

Yellow

Black

White
Green/yellow
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5.3.3 Recommended motor plugs for ironless motors
The temperature sensor system cable is routed as standard through the motor’s extension cable. Both cables are therefore
connected to the motor plug.

Table 5.8 Recommended motor plugs suitable for LMC motors

Coupling M17, 7-pin Plug M17, 7-pin Pole configuration

/ ¥ ___./

Plug-side view of coupling

Table 5.9 Pin assignment in motor plug M17, 7-pin

Motor cable Pin no. Signal Function Extension cable
Brown 1 U Motor phase Black-1

White 4 v Motor phase Black-2

Grey 3 W Motor phase Black-3

Yellow 5 T+ Thermal protection Black-b

Green 6 -1 Thermal protection Black-6

2 Not assigned
Green/yellow Protective earth/ground GND Green/yellow

1 PTC temperature sensor

Direction of mation for standard configuration —

|

L e el e s [TEE

\

Fig. 5.11 Direction of movement for connection according to Table 5.9

5.3.4 Temperature sensor function and connection

5.3.4.1 Temperature monitoring

To protect the motor windings against thermal damage, every motor is equipped with a triple positive temperature coefficient
(PTC) sensor, type SMN100 (LMC linear motor) or SNM120 (LMS, LMSA, LMSC, LMF, and LMFA linear motors) in accordance
with DIN 44082-M180. Since the degree of heating of the individual motor phases can be very different in direct drives, a PTC
sensor is fitted in each phase winding (U, V and W). Each PTC element has a “quasi-switching” characteristic, i.. the resist-
ance suddenly increases close to the rated temperature (switching threshold, see Fig. 5.12). As a result of the low thermal
capacity and good thermal contact with the motor winding, the PTC sensor responds very quickly to a temperature increase,
thus ensuring reliable motor protection. The PTC elements located in every phase winding in HIWIN motors are wired in
series; they connect via two wires.
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These PTC elements do not have a linear characteristic curve and therefore are not suitable for determining the NOTE
current motor temperature.
Itis a mandatory requirement that the PTC elements are connected to protect the motor.

4000 /
3000 /
2000

1000

Resistance (0]

0

Temperature [°C] 1°"

Fig. 5.12 PTC sensors characteristic curve (Tggr = rated response temperature)

5.3.4.2 Temperature measurement

Some frequency converters have the capability of adjusting the temperature-dependent motor parameters according to the
measured motor temperature. To determine the current motor temperature, it is usual to integrate a PTC thermistor into the
motor.

The PTC thermistor has a nearly linear characteristic curve (see Fig. 5.13 and Fig. 5.14) and is therefore well suited to
temperature measurement.

The PTC thermistor is placed between two phase windings in the motor. If an excessive temperature occurs in a phase
winding that is not monitored, this cannot be displayed or evaluated immediately. Furthermore, the PTC thermistor has slow
response characteristics compared to the “quasi-switching” PTC element, which are insufficient for rapid shutdown.

Itis not acceptable to evaluate the PTC thermistor for motor protection purposes. NOTE

1700
1500 —
1300
1100
900
700

500
20 0 20 40 60 80 100 120 140 160

Temperature [°C]

Resistance [0]

Fig. 5.13 PT1000 sensors characteristic curve (standard)

1500
1300
1100

900 —

700 ——
500

300
200 0 20 40 60 80 100 120 140 160

Temperature [°C]

e

Resistance [0]

Fig. .14 KTY sensors characteristic curve (option)
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Yellow Green

PHW
PHV
PHU

SNM100

Fig. .15 Temperature sensor: LMC
Brown Blue

PHW
PHV
PHU

SNM120

Fig. 5.16 Temperature sensor: LMS, LMSA, LMSC

Schwarz Weif} Rot Gelb Black  White Red  Yellow
PHW PHW
HpHU HpHU
H PHV H PHV
PT1000 KTY84
PHU PHU
SNM120 SNM120
Fig. 5.18 Temperature sensor: LMFA (standard) Fig. 5.17 Temperature sensor: LMFA (option)

Connection to the drive amplifier

The temperature monitoring circuits can normally be connected directly to the drive control. If the protective separation
requirements in accordance with EN 61800-5-1 are to be fulfilled, the sensors must be connected to the decoupling modules
provided by the drive manufacturers.
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5.3.5 Extension cables

If cables other than those listed are used, this may lead to damage and malfunctioning.

The manufacturer shall not be liable for damages arising from use of unapproved cables.

Maximum length of the supply cable 10 m, for intermediate circuit voltage 560 V.
For longer cables, suitable filters must be fitted to prevent voltage peaks.

Oeside _—

pre-assembled

One side open cable ends

Fig. .19 Extension cable for linear motors (iron-core)

Table 5.10 Extension cables for LMS, LMSA, LMSC and LMFA motors (iron-core)

Article number  Designation Cross section Plug

8-10-0069 Chainflex CF27.15.05.04.0 4 x 1,5mm2; 4 x 0,5mm2  M23, 8-pin
8-10-0070
8-10-0071
8-10-0072
8-10-0074
8-10-0693 Chainflex CF27.25.06.04.D 4 x 2.5mm2 4 x 0,5mm2  M23, 8-pin
8-10-0594
8-10-0595
8-10-0596
8-10-0598
8-10-0946 Chainflex CF27.40.05.04.0 4 x 4,0 mm?2; 4 x 0,5mm?2  M23, 8-pin
8-10-0971
8-10-0972
8-10-0973
8-10-0947
8-10-0879 Chainflex CF27.40.05.04.D 4 x 4,0mm?; 4 x 0,5mm? M40, 8-pin
8-10-0880
8-10-0881
8-10-0882
8-10-0974

[M-Komponenten-01-3-EN-1703-MA
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One side pre-assembled

Fig. 5.20 Extension cable for linear motors (ironless)

Table 5.11 Extension cables for LMC motors (ironless)

8-10-0258 Chainflex CF10.07.07 7% 0,75 mm?2 3
8-10-0259 b
8-10-0260 8
8-10-0261 10
8-10-0263 15

We recommend for LMCF motors the extension cables of 1.5 mm2 cross section listed in Table 5.10
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5.3.6 Hall sensors (optional)

/\ CAUTION!

An incorrectly installed or connected Hall sensor may cause uncontrolled motor movements and damage the
machine.

Hall sensors with analogue and digital output signal are available for each linear motor. The analogue Hall sensors have a
sin/cos output signal of 1Vss (see Fig. 5.21). The digital Hall sensors have three square signals offset through 120° (see Fig.
5.22).

w0 Bda
XA
KNS

NV

Fig. 5.21 Output signal from analogue Hall sensor with differential output

l——l< | | |7
| | Motor W-U

0°  60° 120° 180° 240° 300° 360°
|

| |
|
|

Fig. .22 Output signal from digital Hall sensor with single ended output

O Sensor signal either 0 or 1
O A combined analysis of the motor voltage supply and Hall sensor determines reliably the motor’s sense of direction
O Analysis based on the rotor displacement angle between 0° and 90° (ideally 0° and 45°)
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5.3.6.1 Assembling the Hall sensor

Use two M3 screws to secure the Hall sensor to the mounting holes provided for the forcer. If the Hall sensor is not secured
directly to the forcer, but e.g. on the carriage, then the distance between the forcer and Hall sensor must always be an
integral multiple of the Pole pair pitch 2t (see technical data for the affected series). On this assembly variant, the supplied
spacers can be used for precise adjustments to the distance. The Hall sensor must be mounted flush to the bottom side of
the forcer.

Fig. .23 Example mounting of a Hall sensor to an LMFA linear motor

Fig. .24 Example mounting of a Hall sensor to an LMC linear motor
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5.3.6.2 Connecting the Hall sensor
The Hall sensors are delivered with open cable ends, M17 round connectors, or 9-pin sub-D connectors.

Connecting the analogue Hall sensor
Pin assignment of open cable ends (cable length 500 mm):

Table 5.12 Pin assignment of Hall sensor with open cable ends

Colour of Hall sensor cable Signal
Blue Hall A+
Green Hall A-
Yellow Hall B+
Grey Hall B-
White bV
Brown oV
Shielding Shielding

Pin assignment of round connector (coupling) M17, 17-pin (cable length 500 mm):

Table 5.13 Pin assignment of Hall sensor round connector

Colour of Hall sensor cable Coupling M17 - pin no. Signal Drawing
Blue 9 Hall A+

Green 1 Hall A-

Yellow 10 Hall B+

Grey 2 Hall B-

White b bV

Brown 12 ov

Housing Housing Shielding

Assignment of 9-pin Sub-D connector (cable length 500 mm):

Table .14 Pin assignment of Hall sensor Sub-D connector

Colour of Hall sensor cable Coupling M17 - pin no. Signal Drawing

Blue 2 Hall A+

Green 3 Hall A- 1.5

Yellow 4 Hall B+

Grey 5 Hall B- OO
White 1 by

Brown 6 ov 6.9
Housing Housing Shielding
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Connecting the digital Hall sensor
Pin assignment of open cable ends (cable Length 500 mm):

Table 5.15 Pin assignment of Hall sensor with open cable ends

White Hall A
Grey Hall B
Yellow Hall C
Brown by
Green ov
Shielding Shielding

Pin assignment of round connector (coupling) M17, 17-pin (cable length 500 mm):

Table 5.16 Pin assignment of Hall sensor round connector

White 14 Hall A
Grey 16 Hall B
Yellow 17 Hall C
Brown B by
Green 13 oV

= Housing Shielding

Assignment of 9-pin Sub-D connector (cable length 500 mm):

Table 5.17 Pin assignment of Hall sensor Sub-D connector

White 2 Hall A

Grey 3 Hall B l..5
Yellow 4 Hall C
Brown 1 hV O O
Green 5 ov 6.9

= Housing Shielding

Analogue Hall sensor signals are analysed via a second encoder input.
Tracks A and B must be modified to the counting direction and the motor's mounted position.

Hall sensor counts in the direction of the positioning measure- -
ment system.

Positive travel direction away from the motor cable.
Positioning measurement system: Track sin~ Track cos
Hall sensor: Track A Track B

Hall sensor counts in the opposite direction of the positioning -
measurement system.

Positive travel direction towards the motor cable.
Positioning measurement system: Track sin~ Track cos
Hall sensor: Track B Track A

Positive direction

Positive direction
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5.4 Connecting liquid cooling (LMFA linear motors)
The LMFA series can be connected to a liquid cooling system. The linear motor’s continuous force can therefore be increased
without the additional input of process heat.

5.4.1 Setting up/connecting the liquid cooling system
All cooler connectors for the LMFA motor series are designed as Rc1/8" pipe threads. Corresponding adaptors must be used
for tubes/pipes.

Coolant connection

Fig. .25 Cooling connections on forcer LMFA

The materials of the couplings and seals must be tested for their compatibility with the coolant and its constituents. Suitable
connectors for a coolant circle are for example adaptors from the company Serto GmbH.

The recommended cooling conduit is a Jacoflon tube in a PTFE pipe with single-ply wire mesh. This can also be purchased
from the company Serto GmbH.

Owing to their diffusion properties, we do not recommend the use of plastic hosing.

These recommendations are for outside products whose basic suitability is known to us. NOTE
0f course, equivalent products from other manufacturers may also be used. Our recommendations are intended
to be an aid, not a stipulation. We never grant any warranties on the quality of outside products.

Contact details:
SERTO GmbH
www.serto.de

5.4.2 Determination and meaning of inlet temperature
There are essentially two quantities that are important in the determination of the cooler’s inlet temperature: The power
density of the motor and condensation.

Power density:
The lower the cooler’s inlet temperature, the larger the heat rate that can be drawn out of the motor. This raises the motor's
power density.

Condensation:
The motor itself is impervious to condensation, but the latter can cause damage to the surrounding machinery, e.g. corrosion.
The inlet temperature should therefore be no lower than 3K below the ambient temperature.

The basic rule of thumb for determining the inlet temperature is as follows. NOTE

O As low as possible for high power densities
O As high as needed to prevent condensation
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5.4.3 Coolant: Type and requirements

ATTENTION!

Chemical reactions can cause damage to linear motors and machine components!
I Mixtures of monoethylene glycol and water without inhibitors must not be used.
I Examine combined materials for their compatibility.

The coolant is provided by the customer. Only water with an anticorrosive may be used as the coolant. This is important
because untreated water can cause serious damage or disruption as a consequence of mineral scale, mould and algae forma-
tion, and corrosion, e.g.

O Reduced cooling efficiency

O Greater pressure losses in the cooling circuit

O Wear on elements in the cooling circuit (e.g. valves, gates, jets)

The cooling water must therefore contain an anticorrosive that reliably counteracts deposits and corrosion even under
extreme conditions.

Owing to the risk of dirt and deposits, it is not recommended to use the machine’s coolant/lubricant circuit. The coolant must
be precleaned or filtered. Contaminated or unfiltered contaminant can clog the cooling circuit.

Maximum particle size in the coolant used: < 100 pm

The water must fulfil the following requirements:
O Chloride concentration: ¢ < 100 mg/l

O Sulphate concentration: ¢ < 100 mg/l

O 6b5<phvalue<9b

The anticorrosive must fulfil the following requirements:

O (MonoJethylene glycol basis

O The water and anticorrosive may not separate

O The anticorrosive used must be compatible with the cooler’s adapters, hosing, and materials.

Check these requirements, specifically for material compatibility, with the manufacturer of the cooler or coolant!

Corrosion inhibitors include:
O Antifrogen N (made by Hoechst)

We recommend the following contact for dimensioning, design and operation of cooling systems:
BKW K-W-V GmbH
www.bkw-kuema.de

The following materials inside the motor come into contact with the coolant:

O Connections: Nickel plated brass or steel
O Inner tube: Copper
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5.4.4 Dimensioning the cooler
The cooler's dimensions depend on the pressure drop and the motor power loss drawn into the cooling circuit. The calcula-
tions below take as their example an LMFA34 motor with water cooling.

The motor power loss can be calculated with the following formula.
P= ‘Kimlz P Motor power loss [W]

F Motor continuous force [N]
K, Motor constant [NVW]

The motor constant can be taken from the motor’s data sheet. The continuous force is the mean continuous force in the
actual application.

Figures from the data sheet:

Mator constant: Kn  96.9NNVW

Motor pressure drop: App 1.28bar

The example calculation uses the motor’s continuous force F, = 1,519 Nm

Coolant (water) properties:

Density p  0.998kg/dm3
Specific heat capacity ¢ 41813kJ/kg K
Dyn. Viscosity at 20 °C n  1.00mPas

2
p=|LOIN W | = 245.74W

96.9N

The resulting motor power loss is 245.74 W, which must be drawn off in the coolant.

Calculating the pressure drop first involves determining the volumetric flow rate used for cooling. This analyses the coolant's
temperature changes at various volumetric flow rates.

A9 = P x 60 AS Change in coolant temperature [K]
Qxpxc P Motor power loss [KW]
0 Volumetric flow rate [/min]
p  Coolant density [kg/dm?]
¢ Specific heat capacity [kJ/kg K]

Table 5.18 Change in coolant temperature as a function of volumetric flow rate

Volumetric flow rate Q [\/min] 05 1 2 3 4 5 6 7 8 9 10
Change in coolant temperature AS [K] 7.07 353 177 118 088 071 059 050 044 039 0.35
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Change in coolant temperature [K]

8
7
6
5
4 \
3
2
1
0

0051 ? 3 4 h 6 7 8 9 M N
Volumetric flow rate [/min]

Fig. 5.26 Change in coolant temperature (water) in kelvins under continuous current
during LMF34 motor downtime

The graph shows that at low volumetric flow rates there are large temperature changes between the supply and return. Make
sure that the temperature change is no greater than 2K, otherwise disruptive temperature differences may occur on the
motor’s surface. A flow of 2 /min would be adequate in the example shown.

Now the pressure drop can be calculated in the connecting cable. The decisive criteria here are the cable length and its
internal diameter.

128 xn xL xQ Ap; Pressure drop [bar]
6,000,000 x rt x d* n  Dyn. viscosity [mPa s]
L Cable length [mm]
0 Volumetric flow rate [ml/min]
d Internal cable diameter [mm]

ApL =

The maximum pressure for all motors is 10 bar

The following table lists the calculated pressure drops for a volumetric flow rate of 2/min (water) through various cable
lengths and diameters.

Table 5.19 Pressure drop in the cooling conduit as a function of diameter and cable length

Cable length [mm] Pressure drop 1/8" [bar] ~ Pressure drop 1/4" [bar] ~ Pressure drop 1/2" [bar]
1,000 0.13 0.01 0.001
2,000 0.27 0.0 0.001
3,000 0.40 0.03 0.002
4,000 0.53 0.03 0.002
5,000 0.67 0.04 0.003
6,000 0.80 0.05 0.003
7,000 0.94 0.06 0.004
8,000 1.07 0.07 0.004
9,000 1.20 0.08 0.005

10,000 1.34 0.08 0.005

12,000 1.60 0.10 0.006

14,000 1.87 0.12 0.007

16,000 214 0.13 0.008

18,000 2.41 0.15 0.009

20,000 2.67 0.17 0.010
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Pressure drop [bar]
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Cable length [m]

Fig. .27 Pressure drop in the cooling conduit as a function of diameter and cable length

The pressure drop increases sharply in a 1/8" hose. A hose of at least 1/4" is therefore recommended. The pressure loss over
the whole system is obtained when the separate pressure drops are now added.

Ap = Apn + Apy Ap  Total pressure drop [bar]
Ap, Pressure drop over the cable [bar]
App Pressure drop across the mator [bar]

Ap = 1.28bar + 0.03bar = 1.31bar

This motor requires a water cooler delivering about 250 W and 2 /min under about 1.5 bar through a 3m long 1/4" hose.
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6. Commissioning
6.1 Switch on the linear motor

/\ CAUTION!

_ Risk of burns!
\  The motor heats up during operation and thus touching the motor can lead to burns!
I Provide protective devices and warning notices at the motor!

ATTENTION!

Danger of material damage!
Danger of material damage through uncontrolled movements of the forcer in the case of a power cut!
I Make sure that suitable end stops are fitted at the end positions or that clamping or braking elements are engaged!

The operator should provide a controller pursuant to DIN EN IS0 12100 that prevents the machine from being
started up unintentionally after power is restored, troubleshooting or the machine is stopped.

Switch off the controller

Pull out the motor cable

If applicable connect positioning measurement system cable
Switch on the controller

If applicable check the positioning measurement system (see separate assembly instructions for the drive amplifier and
positioning measurement system)

Switch off the controller

Connect the motor cable (see section 5.3)

Switch on the controller

Perform test run at slow speed

Perform test under usage conditions

\ A A LA

< VVVVY

The linear motor is ready for operation.

6.2 Programming

The programming of the linear motor depends on the controller and drive amplifier used. Observe the assembly
instructions for the controller and drive amplifier!
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7. Maintenance and cleaning

7.1 Maintenance

Unauthorised repairs on the system
Unauthorised work on the system creates the risk of injuries and may invalidate the warranty.
I The system must only be serviced by specialist personnel!

Use only suitable, non-hazardous agents. Please observe the manufacturer’s safety data sheets. NOTE

During maintenance:

b Secure the linear motor against being switched on without authorisation

p- Disconnect the power supply of the linear mator

b Secure the linear motor against being switched back on without authorisation

Do not connect!

Work in progress

Site:
Removal of shield solely
by:
Ensure that permissible ambient conditions, voltage and current loads are observed! NOTE

O Direct drive components are maintenance-free because they work on a non-contact basis.

7.2 Cleaning

/\ CAUTION!

Aggressive media

Using aggressive media for cleaning creates the risk of injury and of damaging the torque mator components.
P> Use only suitable, non-hazardous agents.

I Check the safety data sheets!

Dirt can settle and accumulate over time on the linear motor components. The linear mator components must therefore be
regularly checked for dirt and cleaned if necessary, e.g. using a 70 % alcohol solution.
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Remedy

Check connections, plug contacts may be
compressed, repair if necessary.

The connectors have seals, which means that
a certain screw connection resistance must be
overcome.

Check motor protection for the right settings,
remedy defects if necessary

Check settings

Change over two phases on the motor

1. Check controller settings

2. Check cooling system

Check drive amplifier, check nominal value
Check forcer

Check air pressure and power supply

Check encoder cable

Check resistance values

> b0 M0 (phase/earth and phase/sensor)
Check controller settings

Carry out power measurement, if necessary use
a larger forcer or reduce load

Rectify cooling air supply or open caoling air
passages, retrofit external fan if necessary
Observe permissible temperature range

Adjust forcer’s rated duty cycle to the necessary
operating conditions

Check bearings

Remove dirt

The faults described in chapter 8.1 . Faults with the motor” can also occur while operating the linear motor with a drive
amplifier. For interpretation of faults and information on how to remedy them, see the drive amplifier manufacturer’s instal-

Faults
8. Faults
8.1 Faults with the motor
Table 8.1 Fault table
Fault Possible cause
Forcer does not start  Supply lines disconnected
Fuse has tripped via motor protection
Motor turns in the Encoder setting wrong
wrong direction Input phase fault
Smell of burning Controller setup parameters are incorrect
Cooling system not working properly
Controller setting does not match the motor
parameters
Communication fault  Motor phase connected incorrectly
Forcer hums and Forcer is jammed
has a high current  Brake jammed
consumption Fault in encoder cable
Problem with motor insulation
Forcer heats uptoo  Controller setting incorrect
much (measure Overload
temperature)
Cooling insufficient
Ambient temperature too high
Rated duty cycle exceeded,
e.g. duty cycle too long
Damaged bearings
Abnormal friction Dirtin air gap
noise or friction
torque too high
8.2 Faults during operation with drive amplifier
lation instructions.
40
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9. Disposal
ATTENTION!

Danger caused by environmentally hazardous substances!
The danger to the environment depends on the type of substance used.
I Clean contaminated parts thoroughly before disposal!

I Clarify the requirements for safe disposal with disposal companies and, where appropriate, with the
competent authorities!

Table 9.1 Disposal

Fluids

Lubricants Dispose of as hazardous waste in an environmentally
friendly way

Soiled cleaning cloths Dispose of as hazardous waste in an environmentally
friendly way

Linear motor

Cabling, electrical components Dispose of as electrical waste

Polypropylene (PP) components Dispose of separately

Aluminium components (housing) Dispose of separately

[ron components Dispose of separately

Copper components Dispose of separately

Brass, nickel-plated components (plug connector materials)  Dispose of separately

Nitrile butadiene rubber (NBR) components (seals) Dispose of separately

Stainless steel components (bolts) Dispose of separately
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10. Appendix 1: Type plate and order codes

10.1 Type plate

(Type: LMSA13 = EP
S/N: 12345678912345 ES
ArtNo: 8-79-0006 =
Rated Force (AC): 308 N 3-Synchronous Motor
Peak Force: 868 N Mass of Motor: 2.1 kg
Rated Current (AC): 6.3 A Vmax @ Frated: 12.0 m/s
Peak Current: 19.0 A Vimax @ Frax: 7.0 m/s
Max. DC Bus: 600V Temp. sensor: PTCSNM120

HIWIN, C€

HIWIN MIKROSYSTEM CORP.
\NO. 6, Jingke Central Rd., Precision Machinery Park, Taichung 40852, Taiwanj

Fig. 10.1 Type plate (example only)

10.2 Order codes

10.2.1 Order code for LMS linear motors

Linear motor:
LMS

Motor type "

1 See technical data in section 11.1

Fig. 10.2 Order coder of LMS primary part (forcer)

W i L
None: Standard winding

L: Winding with low back EMF
for high speed

I!iu 1 3
Stator for linear motors: \— Length of stator [mm]:

LMS
Width of stator:

1: Suitable for LMS13 and LMS17
Suitable for LMS23 and LMS27
Suitable for LMS37(L)
Suitable for LMS47(L)
Suitable for LMS57(L)
Suitable for LMS67(L)

o~ o1 B~ O N

Fig. 10.3 Order code of LMS magnet track (stator)

0: 128
1: 192
3 3120

Stator model:

S: Standard
C: Customer specific

LM-Komponenten-01-3-EN-1703-MA
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10.2.2 Order code for LMSA linear motors

I“P 11 .E
Linear motor: None: Standard winding

[MSA L: Winding with low back EMF
for high speed

Motor type ")

1) See technical data in section 11.2

Fig. 10.4 Order coder of LMSA primary part (forcer)

J | | E

Stator for linear motors: EA: Full epoxy encapsulation
LMSA Length of stator [mm]:
Width of stator: 1: 120

1. Suitable for LMSA 3. 300

2. Suitable for LMSAZ )

3. Suitable for LMSA3 gfatg{aﬁ;’;ﬁl'

C: Customer specific

Fig. 10.5 Order code of LMSA magnet track (stator)
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10.2.3 Order code for LMC linear motors

o -
Linear motor: ‘ Motor type "

MC

1 See technical data in section 11.3

Fig. 10.6 Order coder of LMC primary part (forcer)

o
Stator for linear motors: \— Length of stator [mm]:

LMC LMCA, LMCB, LMCC: 0: 128
. 3:320

Height of stator:

A Suitable for LMCA LMCD. LMCE. LMCF: 12 ;gg

B: Suitable for LMCB ’

C: Suitable for LMCC Stator model:

D: Suitable for LMCD S: Standard

E: Suitable for LIMCE C: Customer specific

F: Suitable for LMCF

Fig. 10.7 Order code of LMC magnet track (stator)
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10.2.4 Order code for LMFA linear motors

-
Linear motor: \— None: Cable output

LMFA C: Connector output
Motor type None: Standard winding
L: Winding with low back EMF
for high speed

1) See technical data in section 11.4

Fig. 10.8 Order coder of LMFA primary part (forcer)

J | | 1
Stator for linear motors: E: Permanent magnets

LMFA cast in epoxy resin
Width of stator: Length of stator [mm:

0: Suitable for LMFAOT-LMFAQ3 1: 120 for LMFAO1-LMFAZ4
1 Suitable for LMFAT1-LMFA14 3. 300 for LMFA01-LMFAZ4
2: Suitable for LMFA21-LMFAZ4 1: 184 for LMFA31-LMFAG4
3: Suitable for LMFA31-LMFA34 3. 460 for LMFA31-LMFAb4
4: Suitable for LMFA41-LMFA44 Stator model:

b: Suitable for LMFAbZ-LMFAb4 s. Standard.

6: Suitable for LMFA62Z-LMFAG4 )

C: Customer specific

Fig. 10.9 Order code of LMFA magnet track (stator)
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11. Appendix 2: Technical data
11.1 LMS linear motor specifications
11.1.1 LMS1, LMS2 specifications

Force-velocity curves (DC bus voltage: 600VDC)

500 800 800

Linear Motors

(mMstz ] peeeeee- W IMS27 ] pesessse-- v LMS27L
) I A 70t \ 70 \
W rm—————— K=\ LMST3 \ \
Y 600 - \ 600 - \
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— W NN B L. _ oy \
S B0} NN = Y = L \
R — A = \ k=
20 30 - . 300 -
150 - A
200 - 200 +
100 -
50 L 100+ 100
% 4 B 1 1 L T R S S B | L Y R R VR
Velocity [m/s] Velocity [m/s] Velocity [m/s]
Table 11.1 Technical data
Symbol Unit LMS13 LMS17 LMS23 LMS27 LMS27L
Forces and electrical parameters forcer
Continuous force (at Ty Fe N 203 228 240 382 382
Continuous current (at Tyay) le Aesi 46 3.9 3.9 3.9 79
Peak force (for 1s) Fy N 406 456 480 764 764
Peak current (for 1s) lp Actt 13.8 11.8 1.8 11.8 23.7
Force constant K /A  4b hg 61 97 4t
Attraction force F, N 805 1,221 1,350 2,036 2,036
Electrical time constant Ke ms 10.4 10.6 105 113 8.9
Resistance? Ros Q 3.1 48 b 6.8 1.6
Inductance " L mH 32.2 h0.8 484 76.8 14
Back EMF constant K, Vsl (m/s) 26 31 43 1 2%
Motor constant Kn NNW 204 21.6 23.2 30.4 3.4
Thermal resistance Rin °C/W 0.7 0.6 0.7 05 05
Thermal switch 3 PTC SNM 120 in series
Max. DC bus voltage v 600
Mechanical parameters forcer + stator
Max. bending radius of motor cable R,y  mm 69
Pole pair pitch It mm 32
Max. winding temperature [ °C 120
Weight of forcer Mr kg 1.8 2.7 2.7 4] 41
Unit mass of stator Mg kg/m 41 42 6.2 6.2 6.2
Width of stator W mm 60 60 80 80 80
Stator mounting distance Ag mm 4h 4h 65 05 65
Length of stator/Dimension N Ls mm 128mm/N=2; 192mm/N =3; 320 mm/N =5
Total height (forcer + stator) H mm b5.2 b7.4 bb.2 b7 4 b7.4

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature
U Line to line

46 [M-Komponenten-01-3-EN-1703-MA
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Dimensions of LMS13 forcer

Dimensions of LMS23 forcer

HIWIN,

[M-Komponenten-01-3-EN-1703-MA

Stator

o
12-Mé x 1P x 9DP (500) 4.7 = 12-M6 x 1P x 9DP (500)
] I ]
/ _ g el 4] O o
¢ & & & & 9 Shoo ’&% & b 6 6 o b
b & b b & o “ N 3
v v b & b @
265 5x25=125 38
178 42 26,5 5x 25=125
2-M3 x 0.5P x 6DP 178
Dimensions of LMS17 forcer
Lo
22-M6 x 1P x 9DP (500) 47 =
\ |
/ ==c] 2] [&
B 6 o 6 B © & b o © 9 ‘ o
b 6 S b b b b b & b b P Q
11.5 10 x 25 = 250 38
273 44.2
2-M3 x 0.5P x 6DP
Dimensions of LMS27(L) forcer
22-M6 x 1P x 9DP (500) | - 4.7
/ ==l 2| [ :J
T 5 5 5 6 4 % % % 3 )
3 8 NE
b b b b 6 b b b b b b 8
115 10 x 25 = 250 |38 |
273 442
2-M3 x 0.5P x 6DP
Dimensions of stator
(2 x N)-@6.5 thru; @11 x 4DP
32 b4 x (N-1) ‘
e | i
! B
&) @ ZF
N 5
y/A ™
| Ls 3, | =1 125102
Mounting tolerances
- Forcer
[£7] 0.02 | =
0.05/500 T
=i ﬁ Air gap = 0.7:34

Motion Control & Systems

Appendix 2: Technical data

15

50

4.7
4><T_7

+

g

\ 38
42

2-M3 x 0.5P x 6DP

2279
80
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11.1.2 LMS3, LMS& specifications

Force-velocity curves (DC bus voltage: 600 VDC)

1600 1600
...... v LMS47 R ——— YV
1400 \ 1400 |- \‘
1200 | \ 1200 - \
-------- V-« [MS37 reeeeeee=ba  [MS37L

_ T "N _ T AN\
B 000+ NN B A0 \ N
= i 4\ N\ ) _\ S

400 F 400

200 F 200 -
L I T R R b R A R S R
Velocity [m/s] Velocity [m/s]

Table 11.2 Technical data
Continuous force (at Tray) F. N 535
Continuous current (at Tyay) le Aesi 3.9 79
Peak force (for 1s) Fy N 1,070
Peak current (for 1s) ly Agt 1.8 237
Force constant K NAg 136 68
Attraction force F, N 2,850
Electrical time constant Ke ms 11.6 11.0
Resistance Ros Q 8.9 21
Inductance " L mH 103.4 23.1
Back EMF constant K, Vere/(m/s) 71 36
Motor constant Kn NNW 372 38.3
Thermal resistance Rin °CW 03 0.4
Thermal switch 3 PTC SNM 120 in series
Max. DC bus voltage v 600
Max. bending radius of motor cable R,y  mm 69
Pole pair pitch It mm 32
Max. winding temperature [ °C 120
Weight of forcer M kg b.9
Unit mass of stator Mg kg/m 8.2
Width of stator W mm 100
Stator mounting distance Ag mm 85
Length of stator/Dimension N Ls mm 128mm/N=2; 192mm/N =3; 320 mm/N =5
Total height (forcer + stator) H mm b7.4

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature

U Line to line

48

c——-Fp

— f¢

733
3.9
1,466
1.8
186
4,071
13.0
1.9
154.4
101
44.0
0.3

—_ . . o
SlE =
ol o

Linear Motors

19

237
93

12.2
2.7
3
b1
46.2
0.3
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Dimensions of LMS37(L) forcer

22-M6 x 1P x 9DP (500) T
| o )
X%% wl [ B
T N S
v o 6 v v O b O & b N
25 \ 38
115 10 x 25 = 250 442
273
2-M3 x 0.5P x 6DP
Dimensions of LMS47(L) forcer
33-Mé x 1P x 9DP ‘[5001 i 4.7
2L %7 21*H} 0
4 4 b 4 44 4 b 6 S b > )
o \ﬁ o 1 o
SBlle ¢ ¢ 4 ¢ & 4 4 & & & g 8 ﬁe
TR YR T T S S S -
1157 25 - )
' 10 x 25 = 250 % \
273 :
2-M3 x 0.5P x 6DP
Dimensions of stator
(2 x N)-@6.5 thru; @11 x 4DP
32 64 x (N-1)

»8«
.

) .
©

Tl

|
75

&
3

Ws

As
.
[ ]
L ]

N=—— |

[Te)
=
JL ™
| Ls §, | =t 12502
Mounting tolerances
L Forcer
[=10.02 F o,

=] 0.05500 K T

% Air gap = 0.7:8%

Stator
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11.1.3 LMS5, LMS6 specifications

Force-velocity curves (DC bus voltage: 600 VDC)

2500

2250
2000
1750

_ 1500

5 1250

=000

750 |
500
250
0

0 1 2 3
Velocity [m/s]

Table 11.3 Technical data

Continuous force (at Tyay)
Continuous current (at Tray)
Peak force (for 1s)

Peak current (for 1s)
Force constant

Attraction force
Electrical time constant
Resistance "
Inductance "

Back EMF constant

Motor constant

Thermal resistance
Thermal switch

Max. DC bus voltage

Max. bending radius of motor cable
Pole pair pitch

Max. winding temperature
Weight of forcer

Unit mass of stator

Width of stator

Stator mounting distance

Length of stator/Dimension N
Total height (forcer + stator)

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature

U Line to line

50

Rbend
It

TmﬂX
M
Ms
Ws
As
Ls
H

Act

Act

N/ At

N

ms

Q

mH
Veﬁ/[m/S]
N W
°c/w

mm
mm
°C
kg
kg/m
mm
mm
mm
mm

879
3.9
1,758
1.8
213
4,885
12.4
13.8
170.8
121
49.0
0.2

>

4 b
Velocity [m/s]

19

237
12

3 PTC SNM 120 in series

600

09
32
120
9.4
13.7
150
135

128mm/N=2; 192mm/N=3; 320mm/N =5

b7.4

——-Fp

— f¢

1069
3.9
2138
1.8
2N
5,700
12.4
15.4
190.7
141
b0.4
0.2

Linear Motors

19

237
136

12.6
3.4
43
Al
60.2
0.2
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Dimensions of LMS57(L) forcer

33-Mé x 1P x 9DP ‘ (500)
SEE
b o s 64 s b6 b b o
N -
TP T e S
1.5 25
10 x 25 =250
273
Dimensions of LMS67(L) forcer
44-Mb x 1P x 9DP | (500)
DEE
b6 4646 s bbb
PR SR S S S S e
AR TE T T T S S

TR R I S S S S

HIWIN,
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Appendix 2: Technical data

15

25 ‘ 625

120
150

.
\ 38
442

2-M3 x 0.5P x 6DP

~

I8,

&

72.5

140
&
B
170

1
38
442

2-M3 x 0.5P x 6DP

(2 x N)-@6.5 thru; @11 x 4DP

11.5 25
10 x 25 = 250
273
Dimensions of stator
32_ 64 x (N-1) ‘
| |
17 17
I % N2
wn
<
J D ] »D] D D[ s
i
‘ LS 0.1 !
Mounting tolerances
— Forcer
71002 F -
0.05/500 ; T
=i ﬁ Air gap = 0.7:83

Stator

[M-Komponenten-01-3-EN-1703-MA
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11.2.1 LMSA1 specifications

Force-velocity curves (DC bus voltage: 600 VDC)

Linear Motors

——f
—
" 238 o LMSAT3L
_ o sl a2 . _ sk
S LMSATIL = ot \ = 600r \
E W HSATH S - \ S w \
100 ;\ fgg [ \ 00 \
0 - 0 o~ 0 -
0 8 16 24 32 0 8 16 24 32 0 8 16 24 32
Velocity [m/s] Velocity [m/s] Velocity [m/s]
Table 11.4 Technical data
Continuous force (at Tpzy) Fe N 103 20 308
Continuous current (at Tyay) l; Act 21 4] 4.2 9.4 6.3 14.1
Peak force (for 1s) Fo N 289 679 868
Peak current (for 1s) Iy At 6.3 14.1 12.7 283 19.0 4.4
Ultimate force (for 0.5) F, N 379 789 1,138
Ultimate current (for 0.55) ly At 10.6 23.6 2.1 471 3.7 70.7
Force constant K¢ NAg  48.6 N7 48.6 N7 48.6 n.7
Attraction force Fe N 481 963 1,444
Electrical time constant Ke ms bk 43 ) 41 bk 40
Resistance Ros Q 8.4 1.7 4. 0.9 2.8 0.6
Inductance” L mH 371 7.3 18.5 3.7 12.4 1.4
Back EMF constant K, Vel (m/s) 28.1 12.6 28.1 12.6 28.1 12.6
Motor constant K NNW 137 13.6 19.6 18.7 23.7 22.9
Thermal resistance Ri °cw - 1.23 0.63 0.41
Thermal time constant T S 1,830 2,770 4,210
Thermal switch 3 PTC SNM 120 in series
Max. DC bus voltage v 600
Max. bending radius of motor cable R,y  mm 69
Pole pair pitch It mm 30
Max. winding temperature T °C 120
Mounting holes (forcer) n 3 b 9
Weight of forcer Mk kg 0.7 1.4 21
Length of forcer Lr mm 118 273 328
Unit mass of stator Mg kg/m 2.7
Length of stator/Dimension N Ls mm 120mm/N=2; 300 mm/N=5h
Total height (forcer + stator) H mm 34
All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature
1 Line to line
52 [M-Komponenten-01-3-EN-1703-MA
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Dimensions of forcer

235
19.7
=] 122 (n x 2)-Mé x 0.7P x 4DP
M| o] © :
ST <l I~
7€,7
o 1000 K & @ .
2] 3 2l 8
& iy Iy
I o
o ©
19.7 | 28 (n-1) x 35 20
197 | |} 2-M3 x 0.5P x 5DP
23.7 Le

Dimensions of stator

(2xNJ-@4.5thru; @8 x5.6DP

/ o
1 © @ -

7z
N | N
LO| ~&F
7z
LN HTWIN) @ & © =
31 60 x (N-1) i
Ls | i
Ls + 4.36 77
Mounting tolerances
F
orcer .
- o o T i
D :
c\;t) <<
TX N }
1T T[T
77 7
5 Stator
27 0.05/500
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11.2.2 LMSA2 specifications

Force-velocity curves (DC bus voltage: 600 VDC)

o LMSA21L T LMSA22L ==-h
bllm===9 1000 F===9
_— ‘\‘LMS 1 = m \\ SA22 —F
8 300- \ 8 600 \
] K = 40k \
100 \ 200 + \
0 ! 0 ‘
0 4 8 12 16 20 0 4 8 12 16 20
Velocity [m/s] Velocity [m/s]
1600 com g 2500
.l \\‘LMSAZS LMSAZ3L 2,000 St T LMSAZ4L
= \ Zs0p N
3 800+ \ 3 \
s \ S 1,000 \
400 |- \ 500 ‘7_\
0 0
0 4 8 12 16 20 0 4 8 12 16 20
Velocity [m/s] Velocity [m/s]
Table 11.5 Technical data
Continuous force (at Tz F, N 181 362
Continuous current (at Tpay) le Aesi 2.0 b 3.9 8.8
Peak force (for 1s) Fo N 512 1,023
Peak current (for 1s) Iy Aeit b9 13.] 1.8 263
Ultimate force (for 0.55) F N 670 1,341
Ultimate current (for 0.5s) Iy Aeit 9.9 209 19.6 43.8
Force constant K¢ N/Aet 925 414 92.5 L4
Attraction force £y N 963 1,926
Electrical time constant Ke ms 4.6 4.6 49 4.6
Resistance " Ros Q 13.8 2.8 6.8 1.4
Inductance L mH 04.0 12.8 33.0 6.4
Back EMF constant K, Ver/(m/s) 534 23.9 53.4 23.9
Motor constant Kn NAW 203 20.2 28.9 28.6
Thermal resistance Rin °CwW 087 0.44
Thermal time constant T S 2,830 4,060
Thermal switch 3 PTC SNM 120 in series
Max. DC bus voltage V 600
Max. bending radius of motor cable Ry,  mm 69
Pole pair pitch It mm 30
Max. winding temperature T °C 120
Mounting holes (forcer) n 3 b
Weight of forcer Me kg 1.1 2.2
Length of forcer L mm 118 273
Unit mass of stator Ms kg/m 48
Length of stator/Dimension N Ls mm 120mm/N=2. 300 mm/N=5
Total height (forcer + stator) H mm 34

All the specifications in the table (except dimensions) are in 10 % of tolerance at 25 °C ambient temperature

Uline to line
54

bik
b9
1,535
17.6
2,011
294
925
2,888
49
4.6
104
b3.4
3.2
0.29
5,080

i
328

13.1
39.4

05.7
414

48
0.9
4.3
239
3.6

Linear Motors

725
7.8
2,048
235
2,082
39.2
925
3,851
4.6
35
16.0
b3.4
40.6
0.22

12
b
433

[M-Komponenten-01-3-EN-1703-MA
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235
N 19.7
| [12.2 (n x 2)-M4 x 0.7P x 4DP
(D] =l = m \\ _
o\; \{/ ~ '”!I: o~
i a 2 &
4 2 % 8 £
e iy
Lo
S ©
19.7 ‘ 28 (n-1)x35 20
~—""~| | |2-M3 x 0.5P x 5DP
23.7 Le
Dimensions of stator
(2xN)-@5.5thru; @10 x5.6DP
f © @ o
O | &
| O~
\zZz22
NS @ & O =
30.57 60 x [N-1)
4.1
Ls
Ls +2.70 9.7
Mounting tolerances
E Forcer
, 9
o & =
D °
o
1T iy
1T T
7 2
3 Stator

£7]0.05/500]
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11.2.3 LMSA3 specifications

Force-velocity curves (DC bus voltage: 600 VDC)

1,000 1.800 ———— e
B0 F ===~ LMSABIL TR0 T gy M —
_ \ LMSA31 1l \
= 60 \ = X
g m| \ gy \
| L) 600 4
200 \ 300 L \
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0 7 4 6 8 10 12 0 7 4 6 8 0 12
Velocity [m/s] Velocity [m/s]
2700 ———— 4,000
T i LMSAsIL s F== LMSA3AL
= 1800 \ =7 \ LMSA3S
L A LA
ZHB 4\ 1,000 4‘\
300 +
0 0
0 7 4 6 8 10 12 0 7 4 6 8 10 12
Velocity [m/s] Velocity [m/s]
Table 11.6 Technical data
Continuous force (at Tray) F. N 292 583
Continuous current (at Tyay) le Aesi 2.0 45 4.0 8.9
Peak force (for 1s) Fy N 823 1,646
Peak current (for 1s) ly Agt 6.0 13.4 12.0 26.8
Ultimate force (for 0.55) R N 1,079 2,157
Ultimate current (for 0.5s) ly Agt 10.0 223 200 447
Force constant K¢ N/Aet 145.8 65.2 145.8 65.2
Attraction force Fa N 1,444 2,888
Electrical time constant Ke ms 49 49 49 49
Resistance " Ry Q 19.2 4.0 9.6 2.0
Inductance " L mH 94.1 19.6 471 98
Back EMF constant K, Vesel(m/s) 84.2 377 §4.2 377
Motor constant Kn NNW 272 26.6 38.4 3.7
Thermal resistance Rip °C/W  0.60 0.30
Thermal time constant Tih S 4,540 b,740
Thermal switch 3 PTC SNM 120 in series
Max. DC bus voltage V 600
Max. bending radius of motor cable Ry,g  mm 69
Pole pair pitch It mm 30
Max. winding temperature [ °C 120
Mounting holes (forcer) n 3 b
Weight of forcer M kg 1.9 3.8
Length of forcer Lr mm 118 273
Unit mass of stator Ms ky/m 85
Length of stator/Dimension N Ls mm 120mm/N =2. 300 mm/N=5
Total height (forcer + stator) H mm 36

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature

ULine to line
56

875
6.0
2,469
18.0
3,236
30.0
145.8
4,333
49
0.4
3.3
84.2
47.0
0.20
5,580

b7
3128

Linear Motors

1.166
13.4 8.0
3,292
40.2 240
4314
67.0 40.0
65.2 145.8
b,777
5.0 49
1.3 48
6.5 235
317 84.2
46.7 b4.3
0.15
12
7.6
433
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235
19.7
2 (122 (n x 3)-Mé x 0.7P x 4DP
I o . _
o\; 0/ \_\_? ~
—-O— g — é
<
~O
hd o & @ - =
~F
? &
. [Te]
S ©
19.7 ‘ 28 (n-1)x 35 20
~—"" | | \2-M3 x 0.5P x 5DP
23.7 Lr
Dimensions of stator
(2xN)-@5.5thru; 10 x5.6DP
: © © -
O
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\zZz22
R = & & -
30.37 60 x (N-1)
L 6.1
S
Ls + 3.04
Mounting tolerances
E Forcer
Y ~o
PP 2
=N @‘9 Nl
) =
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x%xg sx%x% ?
L1l ] \/
3
Stator
| ~710.05/500
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11.3 LMC linear motor specifications

11.3.1 LMCA, LMCB, LMCC specifications

Force-velocity curves (DC bus voltage: 330 VDC)

—
Zg i oG 200 LMCEA 250
50 = e 10 — e g v
= pf LMCA| = 120 R = im0l \
S NF WMCAS 8 gy e S g
0" LMCK? -
| — \ I N 5L
10+ ‘ ‘ ‘ ‘ V VLMCBZ
0 0 0
0 1 2 3 4 6 0 1 2 3 4 b 0 1 2 4 5 6
Velocity [m/s] Velocity [m/s] Velocity [m/s]
Table 11.7 Technical data
Symbol Unit LMCA2 LMCA3 LMCA4 LMCA5 LMCA6 LMCB2 LMCB3 LMCB4 LMCB5 LMCB6 LMCB7 LMCB8 LMCBA LMCC7
Forces and electrical parameters
Continuous force (at Tpay) Fe N 24 3 452 62 36 b4 73 91 109 128 145 181 1N
Continuous current (at Tpa) I Actt 23 21 217 18 18 20 20 20 20 20 20 20 20 20
Peak force (for 1s) Fy N 9 136 180 208 248 144 216 292 364 436 B12 B8O 724 684
Peak current (for 1s) Iy At 92 84 84 72 72 80 80 80 BO 8O 80 80 BO 8O
Force constant Ks NAg 106 158 212 282 338 181 272 363 4b4 54H 635 725 906 854
Electrical time constant Ke ms 04 03 03 03 03 04 04 04 04 04 03 03 03 03
Resistance Rys Q 27 41 b4 67 82 36 b4 71 90 107 126 146 179 158
Inductance " mH 10 14 19 23 28 14 19 26 32 38 L& D 62 bb
Back EMF constant K, Ve/(m/s) 59 88 119 145 174 101 1562 200 248 293 347 400 500  4b4
Motor constant Kn NAW 52 65 75 91 98 77 95 112 124 136 147 155 175 174
Thermal resistance Rin °CW 280 221 168 184 150 277 186 141 111 093 079 068 056 0.63
Thermal switch 3 PTC SNM 100 in series
Max. DC bus voltage V 330
Mechanical parameters
Max. bending radius Rbed ~ mm 375
of motor cable
Pole pair pitch It mm 32
Max. winding temperature T °C 100
Mounting holes (forcer) n 2 3 4 b b 2 3 4 b b 7 8 0m 7
Weight of forcer Mr kg 015 023 031 038 045 02 029 038 048 058 068 072 088 074
Width of forcer W mm 292 292
Length of forcer Lr mm 66 98 130 162 194 66 98 130 162 194 226 268 322 126
Height of forcer Hf mm 59 79 99
Unit mass of stator Ms kgm 7 12 Al
Width of stator Ws mm 31.2 35.2
Length of stator/Dimension N Ls mm 128mm/N=2; 320mm/N =5
Height of stator Hs mm 60 80 103
Total height (forcer + stator) H mm 745 945 175

Assembly Instructions

Linear Motors

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature
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Dimensions of forcer
16 (n-1)x32 (2xn)-M3x 0.5Px 4.5DP

I

ﬁ,—\44

slo <4 +U <0 ZII:%
N
<0 il il <
i
~O
> Le+14 (500)
22 (n-1)x32
‘ n-Méx 0.7Px 5DP o Tﬁ 5 M3 0.5P x 4DP
/
i A= )
o 1 &
@ [T}
N
T
I I
Lr

Dimensions of stator

Ls
32 (N-1)x 64

2

\
i @\2 -@4 thru | @ @{a 757

Hs

LMCASX/LMCBSX
N-@5.5thru; @9.5x8DP

LMCCSX
N-@6.5thru; #11x10DP

Mounting tolerances

Ws

Stator

0.4 min.| 0.4 min.

| Airgap
0.4 min.

Hs

E Air gap
T 0.4 min.

Forcer

1
Ey
| o]

a+0.05* *LMCA, LMCB:a =1
- *LMCC:a =3
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11.3.2 LMCD, LMCE specifications

Force-velocity curves (DC bus voltage: 330 VDC)

ggg i \L CDALM (D8 ggg \LM IE1CCEA
250 F v r
= |\ ons | = 0 AL ey
S 150 \ \ el £ 0F \\ \ e
= ol = 0L AUA MCE4
R N R
0 0
0 1 2 3 4 h b 0 1 2 3 4 h b
Velocity [m/s] Velocity [m/s]
Table 11.8 Technical data
Continuous force (at Tpay) Fe N 131 197 262 328
Continuous current (at Tpay) le At 3.25 3.25 3.25 3.25
Peak force (for 1s) Fy N b24 788 1,048 1312
Peak current (for 1s) ly Agt 13 13 13 13
Force constant K NAg 403 60.6 80.6 100.9
Electrical time constant Ke ms 0.5 05 05 05
Resistance Rop Q 4.6 7.1 9.0 11.6
Inductance " L mH 2.3 35 47 h.8
Back EMF constant K, Vegil(m/s) 25 38 b0 63
Motor constant Kn NAW 146 178 200 20.2
Thermal resistance Rin °C/W 0.82 0.53 0.42 0.33
Thermal switch 3 PTC SNM 100 in series
Max. DC bus voltage v 330
Max. bending radius Roeng MM 375
of motor cable
Pole pair pitch It mm 60
Max. winding temperature [ °C 100
Mounting holes (forcer) n 7 10 13 16
Weight of forcer M kg 0.88 132 1.76 2.20
Width of forcer Wr mm 335
Length of forcer Lp mm 260 380 500 620
Height of forcer He mm 87.5
Unit mass of stator Mg kg/m 16
Width of stator W mm 355
Length of stator/Dimension N Ls mm 120mm/N=2; 300 mm/N=5
Height of stator Hs mm 86.8

Total height (forcer + stator) H mm 105

184
3.25
736
13
bo.6
0.5
h.0
29
35
19.1
0.68

260
107.5
20

106.8

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature
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276
3.25
1,104

84.9
0.5
8.4
b4
b3
23.4
0.45

[M-Komponenten-01-3-EN-1703-MA

Linear Motors

368
3.25
1,472
13
1132
0.5

b.9
70

21.0
0.34

2.4

500

460
3.25
1,840
13
1415
0.5
13.8
7.3
88
30.2
0.27

3.08

620

b52
3.25
2,208
13
169.8
0.5
16.7
8.8
106
3.2
0.23

3.70
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Dimensions of forcer

203 & Y & & & =k
~0
- @ b © © ©
3 RE (n-2)x 40 | 2x [n-1)-M5x 0.8Px 6DP
Le (500)
10 (n-1)x 40 38 . 65
‘ ‘ n-M4x 0.7P x 8DP i 2-M3x 0.5P x 4DP
J‘ifﬁl 3 k3 3 k3 // 3 e
o ~
™
T
i
Dimensions of stator
Ls
30 (N-1)x 60 ‘ ‘ We ‘
= © © e
N-@6.5thru; @11x8DP
T
Mounting tolerances
Ws
HE===-1] Stator
Tmin. | [ 7] 1min.
. M 1 |Airgap
? Ai gap 0.4 min.
T 0.4 min.
L | | Forcer
e
o _|_120.05
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11.3.3 LMCF specifications

Force-velocity curve (DC bus voltage: 330 VDC)

800
Zgg F |LMCFC —
F LMCFA
= LMCF
2 3000 LMCF6
200E LMCF4
100 -
0
0 1 7 3 b b
Velocity [m/s]
Table 11.9 Technical data
Continuous force (at Tyay) Fe N
Continuous current (at Tpzy) I, Aest
Peak force (for 1s) Fy N
Peak current (for 1s) ly At
Force constant K N/Aess
Electrical time constant Ke ms
Resistance Ros Q
Inductance " L mH
Back EMF constant K, Vegel(m/s)
Motor constant Kn NAW
Thermal resistance Ri °C/W
Thermal switch
Max. DC bus voltage v
Max. bending radius Roea MM
of motor cable
Pole pair pitch It mm
Max. winding temperature [ °C
Mounting holes (forcer) n
Weight of forcer Mr kg
Width of forcer Wr mm
Length of forcer Lp mm
Height of forcer He mm
Unit mass of stator Ms kg/m
Width of stator W mm
Length of stator/Dimension N Ls mm
Height of stator Hg mm
Total height (forcer + stator) H mm

218 342
3.8 b.7
912 1,368
15.2 218
60 60

1 1
3.3 22
3.3 2.2
344 344
27.0 3.0
0.84 0.56

3 PTC SNM 100 in series
330

b7.5

60

100

7 10
2.5 3.75
36.5

260 380
152.5

25.6

AN

120mm/N=2; 300 mm/N =5
1313

172

456
7.6
1,824
30.4
60

1.7
1.7
344
3.7
0.41

500

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature

ULine to line
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b70 084
9.5 1.4
2,280 2,736
38.0 4.6
60 60

1 1
1.3 1.1
1.3 1.1
344 344
43.0 4.2
0.34 0.27
16 19
6.25 1.5
620 740
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Dimensions of forcer

Jo o o 3 3 3 @ -
=~
o~ & & L (R4 RS
~!l 1 30 (n-2)x 40 2x (n-1)-M5x 0.8Px 6DP
Le (500)
10 (n-1)x 40 - o5
(2 xn)-M5x 0.8P x 9DP (both sides) - )
/L
7 ES FS FaS Fa2 FoS =
[T
o
0
][
il —
Dimensions of stator
Ls 41.1
30 (N-1)x 60

/L

= © @ ©
N-@6.5thru; @11x 8DP
@
®
Mounting tolerances
411
— —  Stator
=
1 min. ‘!77‘ 1 min.
m. || [Argap
= &l . 0.4 min.
< 2| Airgap -
o~ 0.4min) [_[
[ I
|
LU Forcer
Tl
N ‘L
- 8)
I e 31
36.5 { 2.3+0.05
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11.4 LMF linear motor specifications

11.4.1 LMFAO specifications

Force-velocity curves (DC bus voltage: 750 VDC)

Force [N]

\ NN
b 10 15
\“\\ Velocity [m/N
900

150

T 'NFAUHL \
| \‘ \
\\

\L
“ |
5 N\ K

N\
[] ’ V1e[l]0city [nJ/% \%Kw

Table 11.10 Technical data

Force [N]

600 N\ \

500 -NFKUNFAUZ\
400 ‘\

300 ~,\

200} O\

100 - \
0 AN

0 b 10 15 2 2

Velocity [m/s]

Assembly Instructions

Linear Motors

Symbol Unit LMFAD1 LMFAO1L LMFA02 LMFAO2L
Forces and electrical parameters
Continuous force at Tpay B N T4 149
Peak force at Tz (WC) Fewe N 149 297
Continuous current at Tpax I At 1.4 1.8 27 3.6
Continuous current at Tpax (WC) I we Aest 27 3.6 b4 7.3
Peak force (for 1s) Fy N 282 b64
Peak current (for 1s) ly Agt 8.4 1.3 16.7 22.6
Force constant K N/Ag 551 40.8 B5.1 40.8
Attraction force F, N 457 914
Resistance Ros Q 11.7 6.0 5.9 3.0
Inductance” L mH 84.2 462 421 231
Back EMF constant K, Vere/(m/s) 31.8 235 38 235
Motor constant Kn NAW 131 13.6 18.6 19.2
Thermal resistance Ri °CW 2.2 2.40 1.13 1.20
Thermal resistance (WC) Rnwe °C/W 056 0.60 0.28 0.30
Thermal switch 1% PT1000 + 1 x (3 PTC SNM 120 in series)
Max. DC bus voltage v 750
Mechanical parameters
Pole pair pitch It mm 30
Max. winding temperature [ °C 120
Mounting holes (forcer) n 2 4
Weight of forcer M kg 15 23
Length of forcer Lr mm 145 250
Unit mass of stator Mg ko/m 37
Length of stator/Dimension N Ls mm 120mm/N=2; 300 mm/N =5

WC: with water cooling
All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature
"'ine to line
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LMFA03

213
4ho6
4.1
8.1
845
2.1
b5.1
1,371
3.9
281
3.8
218
0.75
0.19

31
355

LMFAO3L

3.9
40.8

20

15.4
235
235
0.80
0.20
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Dimensions of forcer

w
(2]
©

TT _

55

33.75
1
e

13.

2-M3x0.5Px 6DP j:

1

~(1000)

Le

63

(n-1)x52.5
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(2xn)-B6 x 3DP;M5x 0.8Px 10DP

it

10
D
A\
(@)

I

2-'/8"PTx 5DP =

&

&

e &

30 (8.5

67

e e

|

15 10.5

Dimensions of stator

(2x N)-@4.5 thru; @8x 2DP

58
48

%)

2 i

)

H i
Vi &

(N-1)x 60

Ls

(Ls + 4.87)

Mounting tolerances

% £70.02

Forcer

&J

48573

1\

) e O
O
T

|

7 [0.05/500

Stator versions available

Version with magnets
_/ cast in epoxy resin

[

Epoxy:
Magnets cast in epoxy resin.

Stainless steel cover plate (upon request):
Additional, one-piece stainless steel cover
plate for magnet tracks consisting of sta-
tors with magnets cast in epoxy resin.
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11.4.2 LMFA1 specifications

Force-velocity curves (DC bus voltage: 750 VDC)

Assembly Instructions

600 1,200
500 = ===¢ ‘ LMFATIL 1,000 === =¢ = LMFATZL - :zp
= W 7LMFA17\\\ = 7LMFA12\\ e
8 300L \ 8 600k \
BN Tal N
: \ : N
0 b 10 15 20 0 5 10 15 20
Velocity [m/s] Velocity [m/s]
1,800 2,400
1500 F === LRI 2000 ====¢ MR
g | WIS Ry
ERL Y 810 Yy
RN pIAN
: \ : N
0 b 10 15 20 0 5 10 15 20
Velocity [m/s] Velocity [m/s]
Table 11.11 Technical data
Symbol Unit LMFAT1 LMFATIL  LMFA12 LMFAT2L
Forces and electrical parameters
Continuous force at Tpay B N 136 272
Continuous force at Ty, (WC) Fewe N 272 Bk
Continuous current at Tpax I At 1.4 1.8 27 3.6
Continuous current at Tpax (WC) I we  Aest 27 3.6 b4 7.3
Peak force (for 1s) Fy N 616 1,032
Peak current (for 1s) ly Agt 8.4 1.3 16.7 223
Force constant K N/Ag 1008 Tht 100.8 74.6
Attraction force F, N 837 1,674
Resistance Ros Q 16.9 8.7 8.4 43
Inductance” L mH 1219 66.8 60.9 33.4
Back EMF constant K, Vere/(m/s) 58.2 3.1 hg.2 43.1
Motor constant Ko NAW 200 207 283 292
Thermal resistance Rin °C/W 1.56 1.66 0.78 0.83
Thermal resistance (WC) Rnwe °CW  0.39 0.42 0.20 0.2
Thermal switch 1 x PT1000 x (3 PTC SNM 120 in series)
Max. DC bus voltage v 750
Mechanical parameters
Pole pair pitch It mm 30
Max. winding temperature [ °C 120
Mounting holes (forcer) n 2 4
Weight of forcer Me kg 2.4
Length of forcer Lr mm 145 250
Unit mass of stator Mg ko/m 58

Length of stator/Dimension N Ls mm 120mm/N=2; 300 mm/N=bh
WC: with water cooling

All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature

U'Line to line
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LMFA13

408
816
40
8.1
1,548
2.1
100.8
251
b.0
40.0
bg.2
34.7
0.52
0.13

b.6
355

Linear Motors

LMFAT3L  LMFAT4

bb
10.9

3.9
7h.6

29

223
43.1
3.8
0.65
0.14
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Dimensions of forcer
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Dimensions of stator
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Lr

B

2-M3x 0.5Px 6DP
2-"8"PTx5DP

63 (n-1)x52.5

(2xn)-P6 x 3DP;M5x 0.8Px 10DP

LA

30
96

—
—

[ZX N]-@SS thru; @1 0x1.5DP Vers]on with magnets

/castin epoxy resin

88
74

@

|
I
I

@

i

@ s

306 |

(N-1)x 60

| 5.7

Ls

‘ 11.3

(Ls +2.77)

Mounting tolerances

[ ]0.02

Forcer

,g}

48.57%

/]

= [0.05/500,

Stator versions available

Epoxy:
Magnets cast in epo

Xy resin.
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Stainless steel cover plate (upon request):
Additional, one-piece stainless steel cover
plate for magnet tracks consisting of sta-

tors with magnets cast in epoxy resin.
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11.4.3 LMFA2 specifications

Force-velocity curves (DC bus voltage: 750 VDC)

Assembly Instructions

Linear Motors

900 1,800
B0 & = m o m o - LMFAZIL o R — v -=-h
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Velocity [m/s] Velocity [m/s]
2,700 3,600
2,4[]0;-.\5.‘ LMFAIL 000 b= == LHFAZAL
2100 - LMFAZS\» ' LMFAZ4
=i N = ",
g 1900 \ 1800 M
- Zggf N, ‘ 1200 - \\
600 -
m \ : N\
0 2 4 \ g 10 0 2 I 6 8
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Table 11.12 Technical data
Symbol Unit LMFA21 LMFA21L  LMFA22 LMFA22L  LMFA23 LMFA23L  LMFA24 LMFA24L
Forces and electrical parameters
Continuous force at Tpay B N 205 409 614 819
Continuous force at Ty, (WC) Fewe N 409 819 1,228 1,638
Continuous current at Tax le At 1.4 18 2.7 3.6 41 hh b4 1.3
Continuous current at Tpax (WC) I we  Aest 27 3.6 b4 7.3 8.1 109 10.8 14.6
Peak force (for 1s) Fy N 776 1,652 2328 3.104
Peak current (for 1s) lp Actt 8.4 1.3 16.7 226 25.1 339 335 457
Force constant K NAg 1616 122 151.6 122 151.6 122 151.6 1122
Attraction force F, N 1,259 2518 3171 h,036
Resistance" Ros Q 248 12.7 12.4 6.4 8.3 4.2 6.2 3.2
Inductance” L mH 178.6 97.8 89.3 48.9 h9.5 32.6 bbb 24.5
Back EMF constant Ky Vel (m/s) 87.5 64.8 87.5 64.8 87.5 64.8 87.5 64.8
Motor constant Knn NAW 249 2.7 3.2 36.3 431 445 497 51.3
Thermal resistance Rin °C/W 1.06 1.13 0.53 0.57 0.35 0.38 0.27 0.28
Thermal resistance (WC) Rnwe °CW  0.27 0.28 0.13 0.14 0.09 0.09 0.07 0.07
Thermal switch 1% PT1000 + 1 x (3 PTC SNM 120 in series)
Max. DC bus voltage v 750
Mechanical parameters
Pole pair pitch It mm 30
Max. winding temperature [ °C 120
Mounting holes (forcer) n 2 4 b 8
Weight of forcer M kg 3.2 b5 8.0 10.4
Length of forcer Lr mm 145 250 355 460
Unit mass of stator Ms kg/m 98

Length of stator/Dimension N Lg

WC: with water cooling
All the specifications in the table (except dimensions) are in + 10 % of tolerance at 25 °C ambient temperature

U'Line to line
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Dimensions of forcer
358 _(1000) Le
17.9 63 (n-1)x52.5 (2xn)-@6 x 3DP;M5x 0,8Px 10DP
|
8L 11 LD
@ ﬁ’@ DEEE Il Z =
0 =f 13.1 - © 1 6 —
- I - \ o 2
- +N 2-M3x0.5Px6DP & 5| =
o
= S 2-%"PTx5DP < A H < <
od] = !
15_ 10.5 '
Dimensions of stator
(2x N)-@5.5 thru; 310 x 3.5DP Version with magnets
" \ {/cast in epoxy resin
© | © H
i
I
I
23 I
!
Il
I
I JC 0| L
N© ) © s =
30.4 (N-1)x 60 7.7
Ls 13.3
(Ls +3.09)
Mounting tolerances
| ]0.02 Forcer -
— N
- ( o o © g
a Q| =
Lo — 1
| 1 ] !
| X |
Stator
[~ [0.05/500
Stator versions available
o

Epoxy: Stainless steel cover plate (upon request):

Magnets cast in epoxy resin. Additional, one-piece stainless steel cover
plate for magnet tracks consisting of sta-
tors with magnets cast in epoxy resin.
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11.4.4 LMFA3 specifications

Force-velocity curves (DC bus voltage: 750 VDC)

Assembly Instructions
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Table 11.13 Technical data
mbol Unit
Symbol U LMFA31 LMFA31L LMFA32 LMFA32L
Forces and electrical parameters
Continuous force at Tpay B N 380 759
Continuous force at Ty, (WC) Fewe N 759 1,519
Continuous current at Tax le At 31 4.6 6.2 91
Continuous current at Tpax (WC) I we  Aest 6.2 9.1 124 18.3
Peak force (for 1s) Fy N 1750 3,600
Peak current (for 1s) ly Agt 19.2 28.3 38.4 56.6
Force constant K NAg 1227 83.1 122.7 83.1
Attraction force F, N 3,430 6,860
Electrical time constant Ke ms 1.3 11.4 11.3 11.4
Resistance " Ry Q 43 19 2] 1.0
Inductance” L mH 48.3 2.2 2.2 11
Back EMF constant K, Vel (m/s) 70.9 48.0 70.9 48.0
Motor constant Kn NNW 484 487 68.5 68.9
Thermal resistance Ri °Cw 117 1.19 0.59 0.59
Thermal resistance (WC) Rowe °CW  0.29 0.30 0.15 0.15
Thermal switch 1% PT1000 + 1 x (3 PTC SNM 120 in series)
Max. DC bus voltage V 750
Mechanical parameters
Pole pair pitch It mm 46
Max. winding temperature [ °C 120
Mounting holes (forcer) n 2 4
Weight of forcer M kg 6.4 11.7
Length of forcer Lp mm Nk 375
Unit mass of stator Ms kg/m 162
Length of stator/Dimension N Ls mm 184mm/N=2; 460 mm/N=5

WC: with water cooling
All the specifications in the table (except dimensions) are in = 10 % of tolerance at 25 °C ambient temperature
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Linear Motors

LMFA33L  LMFA34
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84.9 16.7
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13,720
1.4 1.3
0.6 1.1
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84.4 96.9
0.40 0.29
0.10 0.07
8
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Dimensions of forcer
(1000) Le
46.7 90 (n-1)x80.5
23.35 (2xn)-@9 x 3DP;M8x 1.25Px 11DP
/
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3 4 X
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o A\
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/ 1
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20 ‘ 13.35
Dimensions of stator
Version with magnets
(2x N)-@9thru; B15x 6DP cast in epoxy resin
—©_ i
~t| O
2 =
Iz g '
N N Vi {} S l
49.2 (N-1)x 92 98
Ls
(Ls + 5.6) 1
Mounting tolerances
[ =]0.02 Forcer
e ‘ ¢4 @
3 O
[ T
| . |
\ Stator
| = [0.05/500

Stator versions available

Epoxy:
Magnets cast in epoxy resin.

Stainless steel cover plate (upon request):
Additional, one-piece stainless steel cover

plate for magnet tracks consisting of sta-
tors with magnets cast in epoxy resin.
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11.4.5 LMFA4 specifications

Force-velocity curves (DC bus voltage: 750 VDC)

o - MRAIL o - IMRAL
2500F===T< h000F===° "\
—2[][][] | LMFAM \“ — 4000} LMFA42 \“ """
B 1500 \ 83,000 - \
=100 ) 2,000 )
500 | 1,000 -
0 \ 0 \ |
0 7 4 6 8 10 0 7 b 8 10
Velocity [m/s] outy [m/s]
o - IMRARL o - IMFAL
TH0F===T 10,000 F===1 "\
=600} LMF3 ‘\ | A \\
8 4,500 - \ 6,000 - \
= 3,000 \ 4,000 \
1,500 N 2000 N
1 \ 1 \
0 7 4 6 8 10 0 2 4 6 8 10
Velocity [m/s] Velocity [m/s]
Table 11.14 Technical data
Continuous force at Tpay B N 495 990
Continuous force at Ty, (WC) Fewe N 990 1,979
Continuous current at Ty le Act 2.9 43 h.8 8.5
Continuous current at Tpax (WC) I we  Aest h.8 8.5 15 17.0
Peak force (for 1s) Fy N 2,603 5,207
Peak current (for 1s) ly Agt 179 20.4 35.8 52.9
Force constant K¢ N/Aet 1714 116.1 1714 116.1
Attraction force Fa N h,145 10,290
Electrical time constant Ke ms 12.0 121 12.0 121
Resistance Ros Q 6.0 27 3.0 14
Inductance " L mH 72.0 33.0 36.0 16.5
Back EMF constant Ky Vere/(m/s) 98.9 67.0 98.9 67.0
Motor constant Kn NNW 571 575 80.8 81.3
Thermal resistance Rin °C/w 0.96 0.97 0.48 0.49
Thermal resistance (WC) Rnwe °CW 024 0.24 0.12 0.12
Thermal switch 1= PT1000 + 1 x (3 PTC SNM 120 in series)
Max. DC bus voltage V 750
Pole pair pitch It mm 46
Max. winding temperature [ °C 120
Mounting holes (forcer) n 2 4
Weight of forcer M kg 95 16.2
Length of forcer Lp mm Nk 375
Unit mass of stator Ms kg/m 223
Length of stator/Dimension N Ls mm 184mm/N=2; 460 mm/N=5

WC: with water cooling

All the specifications in the table (except dimensions) are in +10 % of tolerance at 25 °C ambient temperature
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1.6
1.4
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98.9
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0.24
0.06
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Dimensions of forcer
46.7 (1000) Le
23.35 90 (n-1)x 80.5 (2xn)-9 x 3DP;M8x 1.25Px11DP
| *‘FR
e + AL
o~
© 3 = & & {/ &
1l 24 i
L3 f \ ©
2 [ 2-M3x0.5Px 6DP L 3 2
o
S 2-1"PTx50P & & // & @
le -
20 13.35

Dimensions of stator

Version with magnets
(2x NJ-@9thru; @15x 6DP cast in epoxy resin

[ & ¢

161

180

N
g
© i D B

48.9 (N-1)x 92 11.8
Ls 18
(Ls +5.03)

Mounting tolerances

E 0.02 Forcer

~
1}

@ - O] 3
O =

T ] — 1
| . !
| £710.05/500]

66.1°%

Stator versions available

Epoxy: Stainless steel cover plate (upon request):

Magnets cast in epoxy resin. Additional, one-piece stainless steel cover
plate for magnet tracks consisting of sta-
tors with magnets cast in epoxy resin.
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11.4.6 LMFAS specifications

Force-velocity curves (DC bus voltage: 750 VDC)

8,000 12,000
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16,000 | |
R LMFABAL
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4000 v
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Velocity [m/s]
Table 11.15 Technical data
Symbol Unit LMFA52 LMFASZL LMFA53
Forces and electrical parameters
Continuous force at Tpay B N 1,422 2,133
Continuous force at Ty, (WC) Fewe N 2,844 4,266
Continuous current at Tpax I At 6.2 9.1 9.3
Continuous current at Tpax (WC) I we  Aest 124 18.3 18.6
Peak force (for 1s) Fy N 6,92 10,368
Peak current (for 1s) ly Agt 384 B6.6 875
Force constant K NAg 2299 155.7 229.9
Attraction force F, N 13,700 20,550
Electrical time constant Ke ms 12.2 12.4 12.2
Resistance" Ry Q 39 18 2.6
Inductance " L mH 417 219 31.8
Back EMF constant Ky Vesel(m/s) 132.7 89.9 1327
Motor constant Kn  NAW 950 95.6 116.4
Thermal resistance Rin °C/w 0.32 0.33 0.21
Thermal resistance (WC) Roowe °CW  0.08 0.08 0.05
Thermal switch 1= PT1000 + 1 x (3 PTC SNM 120 in series)
Max. DC bus voltage V 750
Mechanical parameters
Pole pair pitch It mm 46
Max. winding temperature [ °C 120
Mounting holes (forcer) n 4 b
Weight of forcer M kg 23.8 323
Length of forcer Lp mm 375 b36
Unit mass of stator Ms kg/m 25
Length of stator/Dimension N Ls mm 184mm/N=2; 460 mm/N=5

WC: with water cooling

All the specifications in the table (except dimensions) are in = 10 % of tolerance at 25 °C ambient temperature
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Dimensions of forcer
(1000) L
L5 . 90 (n-1)x80.5
23.35 (3x n)-@9 x 3DP;M8x 1.25P x11DP
ii
i / :TT
- = o o // Y o
S [Nl
- I
22 \
o 1 @Ef o ° \\\ ° ° S %
:\7 2-M3x 0.5Px 6DP “
= S 2-%"PTx5DP © ° ie ©
(ele
20 13.35 -
Dimensions of stator
(L + 4.89)
L (2 x N)-@9thru; 015 x 6DP y
1811 la1) x 4 (2 x a*)-M3 x 0.5Pthru 9.8
43.7 (N-1) x92 -
/| —_
Ne @+ + @Y S| | FA
3 || il
§ 2N T
—\ g N-@6.5thru; ©10.5 x 6DP
LLLJ * LMFbSTE: a =4
LMFbS2E:a =6 L
Ne D 4@ v s LMFBS3E: 2 = 10 t
Mounting tolerances
7 ]0.02] Forcer 2
é
© - 8|4
< O =
~o T T T j
[ ]
[ 7 10.05/500 I\m
Stator versions available
o

55

Stainless steel cover plate (upon request):
Additional, one-piece stainless steel cover
plate for magnet tracks consisting of stators
with magnets cast in epoxy resin.

Epoxy:
Magnets cast in epoxy resin.
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11.4.7 LMFAG6 specifications

Force-velocity curves (DC bus voltage: 750 VDC)
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Table 11.16 Technical data
Continuous force at Ty Fe N 1.979 2,969
Continuous force at Tax (WC) Fewe N 3,958 5,938
Continuous current at Tyax l; Agit b8 115 8.7
Continuous current at Trax (WC) I A 15 23.1 173
Peak force (for 1s) Fy N 10,413 15,620
Peak current (for 1s) ly Agt 35.8 7.4 h3.7
Force constant K¢ N/Aet 3427 1714 3427
Attraction force 5 N 20,580 30,870
Electrical time constant Ke ms 12.0
Resistance" Ry Q 6.0 15 40
Inductance " L mH 72.0 18.0 48.0
Back EMF constant K, Vesel(m/s) 197.9 98.9 197.9
Motor constant Kn  NAW 1142 139.9
Thermal resistance Rin °CW  0.24 0.16
Thermal resistance (WC) Roowe °CW  0.06 0.04
Thermal switch 1= PT1000 + 1 x (3 PTC SNM 120 in series)
Max. DC bus voltage V 750
Pole pair pitch It mm 46
Max. winding temperature [ °C 120
Mounting holes (forcer) n 4 b
Weight of forcer M kg 322 442
Length of forcer Lp mm 375 b36
Unit mass of stator Ms ko/m 401
Length of stator/Dimension N Ls mm 184mm/N =2

WC: with water cooling

All the specifications in the table (except dimensions) are in +10 % of tolerance at 25 °C ambient temperature
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Dimensions of forcer
46.7 (1000) Le
23.35 90 (n-1) x 80.5 (4 x n)-B9 x 3thru; M8 x 1.25P x 11DP
I/ / -
Il [fe)
& ° o |l o
= I
Lo E=i o o It o o
g ﬁ \\‘\\ \Q_r ~
& 1@ i s \ 3|3
e o o o \\‘\ © °
i [N
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=) 1l
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Dimensions of stator
(Ls + 4.66)
Ls
25.6 || IN-Ux4b6 11z13 -
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N + ~&xs H
‘ (2 x N)-@9thru; @15 x 6DP
4-M3 x 0.5Pthru
7 /
)

334
_ Ll
'H-H‘I
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158

NO @ O ~©s

-
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Mounting tolerances

~
[~ ]0.02 Forcer -
r ¥ [
%" @ + ¢ @ =
N @ <

~O [ T T 1 ]

| Stator
=7 [0.05/500
Stator versions available
Epoxy: Stainless steel cover plate (upon request):

Magnets cast in epoxy
resin.

Additional, one-piece stainless steel cover
plate for magnet tracks consisting of stators
with magnets cast in epoxy resin.
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12. EC Declaration of Conformity
According to EC Directive 2014/35/EU - Low Voltage Directive

Manufacturer

HIWIN MIKROSYSTEM CORP., Ltd

No. 6, Jingke Central Rd

2 Taichung Precision Machinery Park
Taichung City 40852, Taiwan

This declaration relates exclusively to the following product in the state in which it was placed on the market, and excludes
components which are added and/or operations carried out subsequently by the final user. The declaration is no more valid, if
the product is modified without agreement.

Product denomination:: Linear motors
Model/type: LMS, LMSA, LMF, LMFA, LMC
Year of manufacture: from 2016

The manufacturer hereby declares that the product is complying with all essential requirements of the Directive 2014/35/EU
(Low Voltage Directive) relating to electrical equipment.

In Addition the product is in accordance with the EC Directives:
EC RoHS Directive on the restriction of hazardous substances (2011/65/EU)

Harmonised standards applied:
[EC 60034-1:2010, modified: Rotating electrical machines
Part 1: Rating and performance
IEC 60034-5:2000 + Corrigendum 2001 + A1:2006: Rotating electrical machines
Part b: Degrees of protection provided by integral design of rotating electrical machines

The person authorised to compile the relevant technical documentation:

Offenburg, 20.04.2016

Werner Maurer
Managing Director
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Germany

HIWIN GmbH

Briicklesbiind 2

D-77654 Offenburg

Phone +49(0)78193278-0
Fax +49(0) 7819 3278-90
info@hiwin.de

www.hiwin.de

Taiwan

Headquarters

HIWIN Technologies Corp.

No. 7, Jingke Road

Taichung Precision Machinery Park
Taichung 40852, Taiwan

Phone +886-4-2359-4510

Fax +886-4-2359-4420
business@hiwin.tw

www.hiwin.tw

Taiwan

Headquarters

HIWIN Mikrosystem Corp.

No. 6, Jingke Central Road
Taichung Precision Machinery Park
Taichung 40852, Taiwan

Phone +886-4-2355-0110

Fax +886-4-2355-0123
business@hiwinmikro.tw
www.hiwinmikro.tw

France

HIWIN France s.a.r.l.

20 Rue du Vieux Bourg
F-61370 Echauffour
Phone +33(2) 33341115
Fax +33(2) 33347379
info@hiwin.fr
www.hiwin.fr

Italy

HIWIN Srl

Via Pitagora 4

1-20861 Brugherio (MB)
Phone +39 039 287 61 68
Fax +39 039 287 43 73
info@hiwin.it
www.hiwin.it

Poland

HIWIN GmbH

ul. Putawska 405a
PL-02-801 Warszawa
Phone +48 22 544 07 07
Fax +48 22 544 07 08
info@hiwin.pl
www.hiwin.pl

Switzerland

HIWIN Schweiz GmbH
Eichwiesstrasse 20
CH-8645 Jona

Phone +41(0) 55 225 00 25
Fax +41 (0) 55 225 00 20
info@hiwin.ch
www.hiwin.ch

Slovakia
HIWIN s.r.0., 0.z.z.0.
MladezZnicka 210

SK-01701 Povazska Bystrica

Phone +421 424 43 47 77
Fax +421 424 26 23 06
info@hiwin.sk
www.hiwin.sk

Czechia

HIWIN s.r.o.

Medkova 888/11
CZ-62700 BRNO

Phone +42 05 48 528 238
Fax +42 05 48 220 223
info@hiwin.cz
www.hiwin.cz

Netherlands
HIWIN GmbH
info@hiwin.nl
www.hiwin.nl

Austria

HIWIN GmbH
info@hiwin.at
www.hiwin.at

Slovenia

HIWIN GmbH
info@hiwin.si
www.hiwin.si

Hungary

HIWIN GmbH
info@hiwin.hu
www.hiwin.hu

China
HIWIN Corp.
www.hiwin.cn

Japan

HIWIN Corp.
mail@hiwin.co.jp
www.hiwin.co.jp

USA

HIWIN Corp.
info@hiwin.com
www.hiwin.com

Korea
HIWIN Corp.
www.hiwin.kr

Singapore
HIWIN Corp.
www.hiwin.sg
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