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Linear Motor System
Automated Transport / AOI Application
/ Precision Positioning / Semiconductor
Application

« Air Bearing Platform

« XY Stage

 Gantry Systems

* Single-Axis Linear Motor Stage

Torque Motor /

Direct Drive Motor
Machine Tools / Lithium-ion Battery /
Gear Machining and Inspection
« Torque Motor-

TM-5/IM-2, TMRW Series

Display / Automation / Semiconductor /
Lithium-ion Battery / Robot / Laser Cutting /
A0l Inspection
* Direct Drive Motor-

DMS, DMY, DMN, DMT, DMH Series

Linear Actuator

Medical / Automation /

Electric Servo Press /

Barrier-free Equipment Industry

« Linear Actuator-LAM, LAS, LAN,
LAC Series

Semiconductor Subsystem
Semiconductor / LED / Panel
* EFEM
(Equipment Front End Module)
* Wafer Robot
* Load Port
* Wafer Aligner

Single-Axis Robot
Precision / Semiconductor /
Medical / FPD

* KK, SK

* KS, KA

* KU, KE, KC

Ballscrew

Precision Ground / Rolled

Super S Series

Super T Series

Mini Roller

Ecological & Economical
Lubrication Module E2
Aucxiliary Lubrication Module EL
Rotating Nut (R1, R2)
Energy-Saving & Thermal-Controlling
(Cool Type)

Heavy Load Series (RD)

Linear Motor
Machine Tool / Semiconductor /
Touch Panel / Laser Manufacturing
Machine / Glass Cutting Machine
¢ Iron Core Linear Motor-
LMSA, LMSA-Z, LMFA, LMFC,
LMFP, LME Series
* Ironless Linear Motor-LMC Series
* Tubular Motor-LMT Series

Controller / Drive /

AC Servo Motor

Semiconductor / SMT / 3C Electronics /
Automation Equipment /
New Energy Equipment /
Industrial Machinery
 Controller-HIMC3
* Drive-E Series
* AC Servo Motor-
E Series

Position Measurement

System

PCB / Automobile Automation /
Automation / Solar Process Equipment /
Laser Cutting

* High Resolution-PM, APM Series

« Signal Translator

* High Performance Counter

&!- Multi-Axis Robot
g ,mwv_w ¢ Pick-and-Place / Assembly /
: < I Array and Packaging / Semiconductor /
Y < i . Electro-Optical Industry /

Automotive Industry / Food Industry
* Articulated Robot

¥ * SCARA Robot
J g B * Electric Gripper
! s * Integrated Electric Gripper
4 §
R _‘ - I r:ﬁ‘
g d

Torque Motor
Rotary Table

Medical / Automotive Industry /
Machine Tools / Machinery Industry
* RAB Series * RAS Series
* RCV Series * RCH Series

Wire-cut EDM / Die-sinker EDM /
Small-hole Drilling EDM

* RAS-E Series  * RCV-E Series
* RCH-E Series

Linear Guideway

Automation / Semiconductor / Medical
 Ball Type-HG, EG, WE, MG, CG

* Quiet Type-QH, QE, QW, QR

« Other-RG, E2, PG, SE, RC



Linear Motor Power Range
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Linear Motor

® Continuous Force(Fcn) @ Peak Force(Fpk)

10,000N

20,000N

Unit:N

LME = Pé6

LMSA P11

LMSS = P22

123.5

116

86

56

e

39.5

54

-

o

LME-B-23-L
LME-B-23-0

LME-B-22-0

LME-B-13-0

LME-A-22-L

LME-A-22-0

LME-A-12-0

LMSAC5

LMSA34
LMSA33

LMSA32
LMSA31
LMSA24
LMSA23
LMSA22
LMSA21
LMSA13
LMSA12
LMSA11

LMSAQ2
LMSAQ1

LMSS11

Length

328
328
223

328

181

181

181

538

433
328
223
118
433
328
223
118
328
223
118

223
118

96

@103/@289
©@104/@224

052/@112

©95/@263

@160/@352

@181/@512

@205/@579

1000N
©8246/@2119
®319/@2011

@5:8/@1319

@394/@931
©330/@752
@342/@741
@1579/@4458
@1166/@3292
@875/@2469
@533/@1646
©292/@823
@725/@2048
@544/@1535
@362/@1023
@303N/@868N
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Linear Motor

® Continuous Force(Fcn) @ Peak Force(Fpk)

10,000N

20,000N

Unit:N

342 LMFAb4 697 @7917/@20827
3 LMFA63 536 @5938/@15620
- LMFA62 375 ©3955/@10413
28 LMFA54 697 | . @5688/@13850 | |
3 8] LMFASs3 536 ©.26¢/@10388 |
| LMFA5?2 375 ©25:./@6925
. LMFA44 697 ©3953/@10413
N LMFA43 536 ! ©2969/@7810
S E— LMFA42 375 ©1979/@5207
LMFA41 214 ©990/@2603
» LMFA34 697 o ©3037/@7000
. - | : ' LMFA33 536 ©2273/@5250
° LMFA32 78 @1519/@3500
LMFA31 214 ©759/@1750
LMFA24 460 @1638/@3104
12 LMFA23 355 ©1225/@2328
g[8 LMFA22 250 ®515/@155
LMFA21 145 @409/@776
LMFA14 460 @1089/@2063
% LMFA13 355 ®:14/@15:
g[8 LMFA12 250 ©5.4/@1032
LMFA11 145 ©272/@516 '
5 ' LMFAO03 355 ©.44/@845
§ E LMFAQ2 250 ©297/@564
LMFAQ1 145 ©®149/@282
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Linear Motor

® Continuous Force(Fcn) @ Peak Force(Fpk)

10,000N

20,000N

Unit:N

342

66.1

llele)

LMFP | P37

LMSC = P57 gL

248

641

llcle)

188

661

L 841

I

LMFP64-Q80
LMFP64-Q40

LMFP63-Q60 |

LMFP63-Q30

LMFP62-Q40

LMFP62-Q20
LMFP54-Q80

' LMFP54-Q40

LMFP53-Q60
LMFP53-Q30

LMFP52-Q40

- LMFP52-Q20
LMFP44-Q80
LMFP44-Q40

LMFP43-Q60

LMFP43-Q30
- LMFP42-Q40
LMFP42-Q20

LMFP41-Q20

LMFP41-Q20
LMFP34-Q80
LMFP34-Q40
LMFP33-Q60
LMFP33-Q30
LMFP32-Q40
LMFP32-Q20
LMFP31-Q20

LMFP31-Q10

LMFP24-F40

LMFP24-H40

LMSC7

704

543

382

704

543

382

704

543

382

221

704

543

382

221

465

299

©990/@2820

©990/@2820

@327/@1797
@716/@1671

@7639/@19147
Y Y i5/020827
@6086/@15620
©5732/@14211 |
@3933/@9805
@4057/@10414
@5474/@13866
©5525/@13977
@4266/@10500
@4266/@10500
@2844/@7000
@2844/@7000
‘ ©3791/@9975
@3774/@10049

©2969/@8460
©2730/@7367
@1979/@5460
@1979/@5460
@2865/@6757
@3307/@7187
@2430/@5390
©2430/@5390
@1653/@3593
@1481/@3341

@1692/@3144
@1676/@3046

®1819/@2140
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Linear Motor

® Continuous Force(Fcn) @ Peak Force(Fpk)

Unit:N

LMC = P55

LMC-EFFD
LMC-EFFC
LMC-EFFB
LMC-EFFA
LMC-EFF9
LMC-EFF8
LMC-EFF7
LMC-EFFé
LMC-EFF5
LMC-EFF4
LMC-EFF3
LMC-EFF2
LMC-EFF1

LMC-EFE6
LMC-EFE5
LMC-EFE4
LMC-EFE3
LMC-EFE2
LMC-EFE1

' LMC-EFC4

LMC-EFC3
LMC-EFC2

LMC-EFC1

LMC-HUB2

LMC-HUB1

781
721
661
601
541
481
421
361
301
241
181
121
61
361
301
241
181
121
61
241
181
121
61

97

49

©20/@80

@77/@309
@100/@400
@50/@200
@113/@450
@75/@300
@38/@150
©40/@160

@154/@617

@150/@600

@150/@600

@1003/@4012
©924/@3703
©545/@3394
@771/@3086
@694/@2777
@617/@2469
@540/@2160
©463/@1852 ”
@384/@1543
@309/@1234
@300/@1200

@250/@1000
©200/@800
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Linear Motor

Linear Motor Power Range ® Continuous Force(Fcn) @ Peak Force(Fpk])
Unit:N

40 LMT60S6 400 @299/@1196
LMT60S5 340 ©250/@998
o LMT60S4 | 280 @200/@801
~ LMT60S3 220 ©151/@403
LMT60S2 160 @ 99/@395
=20 LMT50S4 210 ©104/@416
o LMT50S3 165 ®73/@312
3 |
1 LMT5052 120 ©52/@208
LMT | P81 i |
=40 LMT40S4 166 ©59/@236
o LMT40S3 130 ®45/@180
Q | |
1 LMT40S2 94 029/@116
30 LMT6Q(LMT30S4) 140 ©33/@152
L. |
Q{D]D LMT6T(LMT30S3) 110 02:/@112
LMT6D(LMT30S2) 80 019/@76
25 LMT2Q(LMT25S4) 112 @17/@68
— I T
K{DE LMT2T(LMT25S3) 88 013/@52
Lo , 1
LMT2D(LMT2552) b4 @ 9/@36
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LME Series:
Provides energy saving, carbon reduction and high cost performance, conforming to ESG
sustainability principles.

LMSA / LMSA-Z Series:
High thrust density, low cogging force, high dynamic response, low installation height
and other characteristics, complies with UL and CE certification.

LMSS Series:
The shorter length forcer design reduces stroke and optimizes cogging force. Used in
automatic inspection and semiconductor industry.

LMFA Series:
Built-in water cooling system, high thrust density, peak force of 20,000 N, complies with
UL and CE certifications.

LMFP Series:
Built-in water cooling system, high thrust density and protection level of IP65, which
provides better protection for harsh environments in machine tools.

LMFC Series:

Additional precision cooling system for THE LMFA/LMFP, used to reduce or maintain a
low motor surface temperature, eliminates the affect of the motor temperature on the
application.

LMSC Series:

- Built-in water cooling system, attraction force between forcer and stator is offset,

reducing slide load.

LMC Series:

U-shaped stator and coreless linear motor, without attraction force between forcers
and stators, no cogging, very low velocity ripple and excellent dynamic characteristics.
Suitable for continuous, scanning motion and high precision positioning control appli
cations, complies with the meets CE certification.

LMT Series:

Shaft motor, with no wear, zero backlash, high velocity, no cogging, and low velocity
ripple. Satisifies high precision positioning control and smooth operation application
requirements, and complies with CE certification requirements and IP66 rating.
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1. Basic Information

1 Technical terms
[ | Linear Motor

Continuous force F.(N)

Defined as motor output thrust at ambient temperature
25°C, output thrust under continuous movement
without resting, Continuous current I. corresponding to
supplied to motor.

Continuous current |_(A,,.)

Defined as current that can be continuously supplied to
motor coil at ambient temperature at 25°C and is also
constant current.

Peak force F, (N)

Defined as the maximum thrust that motor can output
for no more than one second, generally used for
acceleration or deceleration purposes.

Peak current |, (A,,.)

Defined as motor reaches Peak force corresponding to
instant large current, under normal operating range,
Peak current can be allowed to supply for one second.

Ultimate force F,(N)
Defined as the corresponding output thrust of motor at
the Ultimate current |,.

Ultimate current I, (A,,.)

Defined as five times of the motor Continuous current
I¢; at this current, motor outputs thrust in saturated
nonlinear region, force constant will be reduced,
input current motor has over-temperature risk,
recommended operating time is 0.5 seconds or less.

Force constant K;(N/A,,.)

Defined as the output thrust of motor at unit current
(A..o), and this parameter is multiplied by current to
obtain thrust: F = | x K;.

Attraction force Fa (N)

Defined as the force between core motor and stator
under rated air gap, which forces the preload of
guideway to be supported by rail.

Maximum winding temperature T,y (°C)
Defined as the maximum permissible temperature of

motor coil. Actual equilibrium temperature of motor
will depend on factors such as structure, cooling
methods, and motion planning, etc. theoretical
calculations may be biased, usually based on actual
testing.

Electrical time constant K, (ms)

Defined as the time required for current supplied to
motor to reach 63% of target value, the smaller the
value, the faster the response time.

Resistance (line to line > 25°C) R, (N)

Defined as the resistance of motor measured coil
temperature at 25°C; resistance value increases with
increasing temperature.

Inductance (line to line) L (mH)
Defined as measured motor inductance values line to
line.

Pole pair pitch 2t(mm)

Defined as the distance between two same polar
magnets of stator, that is, N—=N or S—S identical
magnetic poles.

21

Back emf constant K, [V,,../(m/s)]

Defined as when motor magnet temperature at 25°C
unit velocity generated by induced electromotive force.
Occurs when coil senses and generates electromotive
force magnetic field when resistance current passes.

Motor constant K, (N// W)

Defined as coil and the magnet temperature at 25°C
when the motor output thrust to the ratio of square root
of power consumption, the higher the motor constant
represents the lower power loss when motor outputs
a specific thrust, one of indicators to determine motor
efficiency.

Thermal resistance R, (°C/W)
Defined as the resistance of heat from motor coil to
heat dissipation environment; the smaller the blocking

stands for the same amount of heat input, coil and
cooling environment, the smaller the temperature
difference the better the cooling effect.

Thermal time constant t,, (s)

Defined as the time required for motor to rise to 63%
of the maximum temperature difference of coil under
continuous current supply.

Temperature [°C]

L

To*(TmarTo)x0.63

Time [s]

tin

Minimum flow rate (L/min)

Defined as coolant under rated water cooling
temperature, the minimum water-cooled flow required
for motor to reach Continuous force F.(WC).

Temperature of cooling water (°C)

Defined as under the minimum flow rate, motor
coolant at this temperature to achieve water-cooled
Continuous force F.(WC).

Pressure drop AP (bar)
Defined as coolant under the Minimum flow rate, inlet
and outlet pressure difference.

Maximum velocity at maximum force V¢, (m/s)
Defined as the maximum velocity that motor can
achieve under Peak force; this parameter is required at
maximum operating voltage.

Maximum electric power input Pg, . (W)
Defined as input power required for motor operation
at Maximum velocity at maximum force Vyuy e With the
Maximum dissipated heat output Qp maxc, cONditions.

Maximum dissipated heat output Q; ;, .x (W)
Defined as motor heat output at coil under the
Maximum winding temperature Tyay.

Linear Motor

Stall current |, (A,,..)

Defined as motor at ambient temperature 25°C
and stall conditions, the upper limit current can be
supplied, this value is related to heat dissipation
conditions.

Stall force F,(N)

Defined as motor at ambient temperature 25°C and
stall conditions, the upper limit of thrust that motor
can supply, this value is related to heat dissipation
conditions.

Maximum DC bus voltage (V)
Defined as the maximum operating voltage that motor
can use in normal operating conditions.

=
o
=
©
£
—
o
2
=
15
)
o
o
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2. Linear Motor

LME
Series
Linear Motor

2.

The linear motor LME series has the characteristics of energy saving,
carbon reduction and high cost performance, and is a solution that
complies with the ESG sustainable concept.

LME-B-23L

LME-B-23

LME-B-22

LME-B-13

LME-A-22L

LME-A-22

LME-A-12

Table 2-1 LME Series specifications

Continuous force

Continuous current

Peak force (1s)

Peak current (1)

Force constant

Attraction force

Maximum winding temperature
Electrical time constant
Resistance (line to line, 25°C)
Resistance (line to line, 120°C)
Inductance (line to line)

Pole pair pitch

Maximum bending radius of cable
Back emf constant (line to line)
Motor constant (25°C)
Thermal resistance

Thermal time constant
Thermal switch

Maximum DC bus voltage
Mass of forcer

Unit mass of stator

Width of stator

Length of stator/Dimension N
Stator mounting distance

Total installation height

Symbol
F.

TEr@=

Unit
N

Arms

N

A
N/A e
N

‘©

ms

mH
mm
mm
Vol (m/s)
N/YW
°C/W

s

Vv

kg
kg/m
mm
mm
mm
mm

160

O High motor and force constant

O Low installation height

O Continuous force range from 160N to 826N
O Peak force range from 352N to 2119N
O Installation height 40 mm

Force chart for LME series

826

819

13
548

931
394

752
330

741
342

352

500 1000

19

2119

2011

Peak force

Continuous force

1500

2000

2500

LME-A-12 LME-A-22 LME-A-22-L LME-B-13 LME-B-22 LME-B-23 LME-B-23-L
160 342 330 394 548 819 826
3 3 6 4.5 3 b 8.8
352 741 752 931 1319 2011 2119
12 12 24 18 12 18 36
53.3 114 55 87.5 182.8 186.1 93.9
584 1153 1153 1480 1970 2962 2962
120
8.2 9.0 8 9.1 9.9 10.1 8.8
7.5 1.3 2.9 5.2 12.8 8.3 2.1
10.3 15.5 4 7.2 17.6 1.4 2.9
61.5 102 23.2 47.4 126.6 83.9 18.8
24 24 24 30 30 30 30
68
35.7 70.8 34.9 54.1 110.2 1111 54.6
16.4 27.8 26.8 31 40.4 51.4 51.4
0.72 0.46 0.46 0.43 0.40 0.28 0.28
1020 1560 1560 1980 2100 2880 2880
3 PTC 120 In Series
600
1.3 2 2 3 3.4 5 5
1.5 2.5 25 2.3 4.1 4.1 4.1
40.6 60.6 60.6 50.6 80.6 80.6 80.6
120mm/N=2, 240mm/N=4, 360mm/N=6 120mm/N=2, 180mm/N=3, 300mm/N=5
32 52 52 42 72 72 72
40 40 40 40 40 40 40

Note: 1. Except dimensions, the electrical specifications are in £10% of tolerance.
2. We reserve the right to change, please follow customer recognition drawings.

350
300
2250
§ZUO

o
L 150
100
50

2.1.1 LME Series F-V curves

® Force and velocity curves [ DC bus voltage = 325 Voc)

LME-A-12

Peak force Fp

N\

\

0 2 4 6

800
700
600

= 500

S 400

S 300
200
100

0

Velocity(m/s)

~= Cont. force Fc

—

—

-

Peak force Fp
LME-A-22
== LME-A-22-L

\

Cont. force Fc
LME-A-22
=== LME-A-22-L

VN

\ \

0 2 4 6

400
350
300

Z 250

g 200

S 150

100
50
0

0

800
700
600

Z 500

8 400

Velocity(m/s)

LME-B

-13

1000 | I
900

800

Peak force Fp

Cont. force Fc

700
600

500
400

Force(N)

300
200

100

2 3 4 5
Velocity(m/s)

2500
L Peak force Fp
2000 —— LME-B-23
\ —— LME-B-23-L
\
=1500 — \
o \ Cont. force Fc
E \\ LME-B-23
LL1000 . ~=~— LME-B-23-L
500 \ \
o L\

0 1 2 3 4

Velocity(m/s)

® Force and velocity curvel [ DC bus voltage = 600 Vic)

LME-A-12

5 10
Velocity(m/s)

Peak force Fp

~= Cont. force Fc

S 300
200
100

11
g
T

\
\

0 5 10

Velocity(m/s)

Peak force Fp
LME-A-22
== LME-A-22-L

Cont. force Fc
LME-A-22
—= = LME-A-22-L

LME-B-13
1000 | I
900 Peak force Fp
800 Cont. force Fc
_. 700
Z 600
§ 500
S 400
" 300
200
100 \\
0
0 2 4 6 8
Velocity(m/s)
2500
‘______ Peak force Fp
2000 LME-B-23
Z1500 \\ — — LME-B-23-L
3 \
E] 000 \ Cont. force Fc
\ \ LME-B-23
500 \ \ — — LME-B-23-L
0 \

0 2 4 6 8

Velocity(m/s)

1400

LME-B-22

Linear Motor

1200

1000

800

Force(N)

600

400

200

\

0

\

0 05 1 1.

Velocity(m/s)

LME-B-22

5

2

Peak force Fp

Cont. force Fc

1400 |
1200

\

0 1 2 3

Velocitylm/s)

4

Peak force Fp

Cont. force Fc

(0]
2
—
Q
)
w
=
|
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2.1.2 LME Series forcers and stators dimensions

m Dimension of LME-A-1[1 forcers ® Dimension of stators
Hs (2xN)-@4.5 THRU
31.6 Moving Direction (+) —=  N-M3x0.5Px5DP
1
T 4} =
4|05 = /! e & L O
@ I — / d } =
= e i IR E >
& 13 R\ e e e S = ( 3
/ ) i _ 5
2-M3x0.5Px5DP 4.5 32 / N1x28=L1 i ﬁ é’ o
[} |
(500) L \ 5
1
)
N
® Dimension of LME-A-2[] forcers W N
s . - 0 _
I -
31.6 Moving Direction (+) —=— N-M3x0.5Px5DP 32 (N-1)x60=Ls3 2 Hs1
o) /] T
. o Ls Hs
O [ - i g
o . R RS (Ls1)
; Il
= - el e o+ e oS
~ N
9 © =z
/” <+ <+ ) + + + <+ Type Ls Ls1 Ls3 Ws Ws1 Hs Hs1 N
2-M3x0.5Px5DP 45 32 N1x28=L1 LME-A-151 120 124.27 60 40.6 32 7.3 3 2
(500) L LME-A-152 240 244.27 180 40.6 32 7.3 3 A
LME-A-153 360 364.27 300 40.6 32 7.3 3 6
LME-A-251 120 123.18 60 60.6 52 7.3 3 2
LME-A-252 240 243.18 180 60.6 52 7.3 3 4
® Dimension of LME-B forcers LME-A-253 360 363.18 300 60.6 52 7.3 3 6
Hs LME-B-151 120 124.25 60 50.6 42 8.3 4 2
30.6 Moving Direction (+) —=— N-M4x0.7Px4DP
LME-B-1S2 180 184.25 120 50.6 42 8.3 4 3
@ ° _ E LME-B-1S3 300 304.25 240 50.6 42 8.3 4 5
® - — s rs & s & & LME-B-251 120 122.53 60 80.6 72 8.3 4 2
g LME-B-252 180 182.53 120 80.6 72 8.3 4 3
= = 2 LME-B-253 300 302.53 240 80.6 72 8.3 4 5
RS
E S © < < < < © B Mounting tolerances
// Forcer
2-M3x0.5Px5DP 4.5 37.25 N1x35=L1 /
(500) L

T I 7
/[ /| 0.1
Type L L1 w w1 w2 w3 W4 W5 N N1 N2 Hs )
o
- Il
LME-A-12 181 140 46 23 27.5 10 10 21 12 5 - 32.1
T g
(o)}
LME-A-22 181 140 66 43 475 30 15 21 18 5 2 32.1 ~ i
£
LME-A-22-L 181 140 66 43 47.5 30 15 21 18 5 2 32.1
!
LME-B-13 328 280 56 30 37.5 20 - 21 18 8 - 311
/_/10.1/500 || \ | "I i
LME-B-22 223 175 86 60 67.5 50 - 21 12 5 - 311 Y - =
LME-B-23 328 280 86 60 67.5 50 - 21 18 8 - 311
LME-B-23-L 328 280 86 60 67.5 50 - 21 18 8 - 311 /
5.7 - Stator




10

HIWIN. MIKROSYSTEM

HIWIN. MIKROSYSTEM

Linear Motor

MP99TE03-2607

2.1.3 Order code of primary part (forcer)

Width Length Winding Thermal Customized
A - 2 2 - L -1 H N 000

LME - 010
Linear motor  A: Pole pair pitch: 24 1:(A:46mm/  2:(A:181mm/ 0:Standard 0:Nothermal sensor ~ L: Low voltage version, ~ N:Without hall sensor  005:0.5M 000: Standard
B: Pole pair pitch: 30 B:56 mm) B:223mm]  L:LowbackEMF  1:PTC120 325 Vdc A: Digital hall sensor ~ 010: 1.0M 001: Customized
2:(A:66mm/  3:(B:328 mm) 2:PT1000 H: High voltage version, *0.1times and so on serial number
B:86mm) 600 Vdc (with UL)

2.1.4 Order code of primary part (stator)

Width of forcer Length of forcer Magnet package Customized coding
LME A 1 S1 c 000

Linear motor A: Pole pair pitch: 24 1:(A: 40.6 mm/B:50.6 mm) S1: (A&B: 120 mm)
B: Pole pair pitch: 30 2:(A:60.6mm/B:80.6mm)  S2:(A:240 mm/B: 180 mm) packaging
S3:(A:360mm/B:300mm)  C:Cover plate

N: No Epoxy or cover plate 000: Standard
001: Customized serial number

2.2

LMSA(-2Z)
Series
Linear Motor

The LMSA is one of the best-selling linear drive products from HIWIN
MIKROSYSTEM due to its high performance and cost effective price.

With a low profile and compact design, LMSA provides the smallest
volume and the largest force output. This optomizes the utilization rate of
the design space of the mechanism.

The newly launched LMSA-Z series adopts the design of quick
installation and anti-vibration connectors making the construction and
maintenance of wiring more convenient. It's not only widely used in PCB,
FPC, FPD, and LDl industries, but also for solar energy, digital printing
and automation equipment.

High dynamic response

Low installation height

UL and CE certifications

Continuous force range from 52 N to 1579 N
Peak force range from 112 N to 4458 N
Installation height 34 mm, 36 mm

Force chart for LMSA series

4458
LMSAC5 .
3292
LMSA34 / LMSA34-Z 1166
2469
LMSA33 / LMSA33-Z -
1646
LMSA32 / LMSA32-Z -
823
LMSA31/ LMSA31-Z 292
2048
LMSA24 / LMSA24-Z -
LMSA23 / LMSA23-Z 544 1535
Peak force
LMSA22 / LMSA22-Z - 1023 Continuous force
LMSA21/LMSA21-Z | 1g,°12
868
LMSA13 / LMSA13-Z 308
579

LMSA12 / LMSA12-Z 205

289
LMSA11/LMSA11-Z 103

224
LMSA02 /LMSAD02-Z | 405

LMSAQ1/LMSA01-Z )12
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HIWIN. MIKROSYSTEM HIWIN. MIKROSYSTEM

1 2 MP99TE03-2607 Linear Motor 1 3
Table 2-2 LMSA/LMSA-Z Series specifications Table 2-2 LMSA/LMSA-Z Series specifications
Symbol  Unit LMSA01(-Z) LMSA02(-Z) LMSA11(-Z) LMSA11L  LMSA12(-Z) LMSA12L  LMSA13(-Z) LMSA13L  LMSA21(-Z) LMSA21L Symbol  Unit LMSA32L LMSA33(-Z)  LMSA33L LMSA34(-Z)  LMSA34L LMSAC5 LMSAC5L
Continuous force F. N 52 104 103 103 205 205 308 308 181 181 Continuous force F. N 583 875 875 1166 1166 1579 1579
Continuous current . As 2.1 4.2 2.1 4.7 4.2 9.4 6.3 14.1 2.0 44 Continuous current [ Ans 8.9 6.0 13.4 8.0 17.9 10.0 22.3
Peak force (1s) 7 N 112 224 289 289 579 579 868 868 512 512 Peak force (1s) F, N 1646 2469 2469 3292 3292 4458 4458
Peak current (1s) I Ane 6.3 12.6 6.3 14.1 12.7 28.3 19.0 42.4 5.9 13.1 Peak current (1) ; Ane 26.8 18.0 40.2 24.0 53.6 30.0 67.0
Ultimate force (0.5s) F, N 143 286 379 379 759 759 1138 1138 670 670 Ultimate force (0.5s) F, N 2157 3236 3236 4314 4314 5842 5842
Ultimate current (0.5s) ly As 10.6 211 10.6 23.6 211 47.1 31.7 70.7 9.8 21.9 Ultimate current (0.5s) Iy Anms 44.7 30.0 67.0 40.0 89.4 50.0 1M1.7
Force constant K N/A e 24.5 24.5 48.6 21.7 48.6 21.7 48.6 21.7 92.5 41.4 Force constant K; N/A s 65.2 145.8 65.2 145.8 65.2 157.9 70.7 ©)
Attraction force F. N 241 482 481 481 963 963 1444 1444 963 963 Attraction force F. N 2888 4333 4333 5777 5777 7823 7823 'g
Maximum winding temperature T, °C 120 Maximum winding temperature T, °C 120 $
Electrical time constant K. ms 3 3.74 I 4.3 4.5 4.1 44 4.0 4.6 4.6 Electrical time constant Ke ms 4.9 4.9 5.0 4.9 4.9 5.0 5.0 by
Resistance (line to line, 25°C) Rs 0 6.2 3.1 8.4 1.7 4.1 0.9 2.8 0.6 13.8 28 Resistance (line to line, 25°C) Rys 0 2.0 6.4 1.3 4.8 1.0 4.1 0.8 g
Resistance (line to line, 120°C) Rz 0 8.5 4.3 11.6 2.3 5.7 1.2 3.9 0.8 19.0 3.9 Resistance (line to line, 120°C) Rizn 0 2.8 8.8 1.8 6.6 1.3 5.7 1.1 E
Inductance (line to line) L mH 23 11.6 37.1 7.3 18.5 3.7 12.4 2.4 64.0 12.8 Inductance (line to line) L mH 9.8 31.3 6.5 235 4.9 20.3 4.1 :
Pole pair pitch as mm 30 Pole pair pitch Yad mm 30 2
Minimum bending radius of cable R4 mm 69 Minimum bending radius of cable Ry, mm 69 ~
Back emf constant (line to line) K, Vel [M/s) 14.2 14.2 28.1 12.6 28.1 12.6 28.1 12.6 53.4 23.9 Back emf constant (line to line) K, V,o/lm/s) 37.7 84.2 37.7 84.2 37.7 91.2 40.8
Motor constant (25°C) Ky N/VW 8.1 11.5 13.7 13.6 19.6 18.7 23.7 22.9 20.3 20.2 Motor constant (25°C) Ka N/JYW 377 47.0 46.7 54.3 54.5 63.7 63.9
Thermal resistance Ry °C/W 1.69 0.83 1.23 1.23 0.63 0.63 0.41 0.41 0.87 0.87 Thermal resistance Ry °C/W 0.30 0.20 0.20 0.15 0.15 0.1 0.11
Thermal time constant tr 3 431 610 610 610 890 890 2290 2290 975 975 Thermal time constant tmw s 3060 3480 3480 4800 4800 4530 4530
Thermal switch - - 3 PTC 120 In Series Thermal switch - - 3 PTC 120 In Series
Maximum DC bus voltage - Voe 750/(325V) Maximum DC bus voltage - Voe 750/(325V)
Mass of forcer M; kg 0.44 0.8 0.74 0.74 1.33 1.33 2.06 2.06 1.16 1.16 Mass of forcer M kg 3.21 4.73 4.73 6.05 6.05 10.5 10.5
Unit mass of stator (cover/EA) M. kg/m 1.54/1.74  154/1.74  2.59/2.7  2.59/2.7  2.59/2.7  2.59/2.7  2.59/2.7  2.59/2.7  453/48  4.53/48 Unit mass of stator (cover/EA) M, kg/m 8.28/8.47 8.28/8.47 8.28/8.47 8.28/8.47 8.28/8.47 9.02/9.7 9.02/9.7
Width of stator W, mm 35.6 35.6 50.6 50.6 50.6 50.6 50.6 50.6 84.6 84.6 Width of stator W, mm 114.6 114.6 114.6 114.6 114.6 126 126
Length of stator/Dimension N L, mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5 Length of stator/Dimension N L. mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5
Stator mounting distance W, mm 27 27 42 42 42 42 42 42 T4 Th Stator mounting distance Wi, mm 104 104 104 104 104 114 114
Total installation height H mm 34 34 34 34 34 34 34 34 34 34 Total installation height H mm 36 36 36 36 36 36 36
Note: 1. The data of this table are values without forced cooling.
Table 2-2 LMSA/LMSA-Z Series specifications 2. Except dimensions, the electrical specifications are in +10% of tolerance.
: 3. We reserve the right to change, please follow customer recognition drawings.
Symbol Unit LMSA22(-Z) LMSA22L.  LMSA23(-Z) LMSA23L  LMSA24(-Z) LMSA24L LMSA31(-Z) LMSA31L LMSA32(-Z)
Continuous force F. N 362 362 544 544 725 725 292 292 583
Continuous current . Ao 3.9 8.8 5.9 13.1 7.8 17.5 2.0 4.5 4.0
Peak force (1s) F, N 1023 1023 1535 1535 2048 2048 823 823 1646
Peak current (1) Iy As 11.8 26.3 17.6 39.4 23.5 52.5 6.0 13.4 12.0
Ultimate force (0.5s) F, N 1341 1341 2011 2011 2682 2682 1079 1079 2157
Ultimate current (0.5s) Iy A e 19.6 43.8 29.4 65.7 39.2 87.6 10.0 22.3 20.0
Force constant K N/A e 92.5 41.4 92.5 41.4 92.5 41.4 145.8 65.2 145.8
Attraction force F, N 1926 1926 2888 2888 3851 3851 1444 1444 2888
Maximum winding temperature T, ‘© 120
Electrical time constant Ke ms 4.9 4.6 4.9 48 4.6 4.7 4.9 4.9 4.9
Resistance (line to line, 25°C) Rys 0 6.8 1.4 4.6 0.9 815 0.7 19.2 4.0 9.6
Resistance (line to line, 120°C) Rizo 0 9.4 1.9 6.3 1.2 4.8 0.9 26,5 5.5 132
Inductance (line to line) L mH 33.0 6.4 22.4 43 16.0 32 94.1 19.6 47.1
Pole pair pitch yas mm 30
Minimum bending radius of cable R... mm 69
Back emf constant (line to line) K, V..o/(m/s) 53.4 23.9 53.4 23.9 53.4 23.9 84.2 37.7 84.2
Motor constant (25°C) Ka N/YW 289 28.6 35.2 35.6 40.6 40.8 27.2 26.6 38.4
Thermal resistance Rey °C/W 0.44 0.44 0.29 0.29 0.22 0.22 0.60 0.60 0.30
Thermal time constant iy s 2540 2540 2670 2670 3270 3270 1440 1440 3060
Thermal switch - - 3 PTC 120 In Series
Maximum DC bus voltage - Ve 750/(325V)
Mass of forcer M; kg 2.23 2.23 3.35 3.35 43 4.3 1.79 1.79 3.21
Unit mass of stator (cover/EA) M, kg/m 4.53/4.8 4.53/4.8 4.53/4.8 4.53/4.8 4.53/4.8 4.53/4.8 8.28/8.47  8.28/8.47  8.28/8.47
Width of stator W, mm 84.6 84.6 84.6 84.6 84.6 84.6 114.6 114.6 114.6
Length of stator/Dimension N L, mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5
Stator mounting distance W, mm 74 Tk 74 T4 74 VA 104 104 104
Total installation height H mm 34 34 34 34 34 34 36 36 36

Note: 1. The data of this table are values without forced cooling.
2. Except dimensions, the electrical specifications are in +10% of tolerance.
3. We reserve the right to change, please follow customer recognition drawings.
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2.2.1 LMSA/LMSA-Z Series F-V curves

® Force and velocity curves [ DC bus voltage = 325 Voc)
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. . . m Dimension of LMSAQ0-Z
2.2.2 LMSA Series forcers and stators dimensions

235
i i L N-M5x0.8Px4DP
m Dimension of LMSAO forcers Moving direction(+) %\\
23.5 n QQQ 0 — \:-\
Moving direction(+] —==— 5o|® o5 s ) A 0
~N 122 C_C1C 1 \\ ;
e~ H‘ N-M5x0.8Px4DP @Lﬂ@@@ - i 1
| —_—— - - - // | =
N = . G g
< ~ \ (2} e
. — i = L I (0}
e %* r P E— 1) H Q
- s D D = I\ =
1 (500) 1 AN\ (9]
_l_ \\ o z
19.7 28 N1x35=L1 2
23.7 L 23.7 L =~
<
b
® Dimension of LMSA1,2,3,C forcers ® Dimension of LMSA1,2,3-Z
23.5
235
19.7 Moving direction(+] —=—
~ 19.7 _
N 12.2 N_MAx0.7P4DP N-Mé4x0.7Px4DP
Moving direction(+)>
/AR - - N ]
~ i/ - = 6®|e|es =z =2 5 -
[ee) o~
—-O— }I \ A e H
@ @’ i W ﬁ@@@ﬂﬂ = " K
~ (500) | = - Kl O -
= -+ L @ s
- = X =
~ o g 2
% = A &
2 = z (- @ @ - g =
| 0 ji [
¥ 2 / /
© s \\ O
] hd 19.7 2-M3x0.5Px5DP 28 N1x35-L1
23.7 L
AR
19.7 ‘ 2-M3x0.5Px5DP 28 N1x35=L1
[ L2
23.7 L
Type L L1 w w1 w2 w3 W4 W5 N N1 N2 Type L L1 L2 w W1 w2 w3 W4 N N1 N2
LMSAQ1 118 70 39.5 15 - - - 22 3 2 - LMSAQ1-Z 118 70 124.8 39.5 15 - - - 3 2 -
LMSA02 223 175 395 15 5 = . 22 6 5 . LMSA02-Z 223 175 229.8 395 15 . = . 6 5 5
LMSA11 118 70 56 30 26 20 20 21 6 2 1 LMSA11-Z 118 70 124.8 56 30 26 20 20 6 2 1
LMSA12 223 175 56 30 26 20 20 21 12 5 1 LMSA12-Z 223 175 229.8 56 30 26 20 20 12 5 1
LMSA13 328 280 56 30 26 20 20 21 18 8 1 LMSA13-Z 328 280 334.8 56 30 26 20 20 18 8 1
LMSA21 118 70 86 60 41 50 50 21 6 2 1 LMSA21-Z 118 70 124.8 86 60 4 50 50 6 2 1
LMSA22 223 175 86 60 41 50 50 21 12 5 1 LMSA22-Z 223 175 229.8 86 60 4 50 50 12 5 1
LMSA23 328 280 86 60 41 50 50 21 18 8 1 LMSA23-Z 328 280 334.8 86 60 4 50 50 18 8 1
LMSA24 433 385 86 60 41 50 50 21 24 1 1 LMSA24-Z 433 385 439.8 86 60 4 50 50 24 1 1
LMSA31 118 70 116 90 56 80 40 21 9 2 2 LMSA31-Z 118 70 124.8 116 90 56 80 40 9 2 2
LMSA32 223 175 116 90 56 80 40 21 18 5 2 LMSA32-7 223 175 229.8 116 90 56 80 40 18 5 2
LMSA33 328 280 116 90 56 80 40 21 27 8 2 LMSA33-Z 328 280 334.8 116 90 56 80 40 27 8 2
LMSA34 433 385 116 90 56 80 40 21 36 1 2 LMSA34-Z 433 385 439.8 116 90 56 80 40 36 1 2
LMSAC5 538 490 123.5 97.5 59.75 80 40 24.75 45 14 2
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® Dimension of stators Type Ls Ls1 Ls2 Ls3 Ws Ws1 Hs Hs1

N
LMSAOS1(EA) 120 123.11 31 60 35.6(37) 27 9.7 4 2
LMSAO0S2(EA) 180 183.11 31 120 35.6(37) 27 9.7 4 3
(2xN)-@5.5 THRU (LMSA3SCT) LMSAOS3(EA) 300 303.11 31 240 35.6(37) 27 9.7 4 5
(2xN)-@5.5 THRU (LMSA2S[]) LMSAI1S1(EA) 120 124.36 31 60 50.6(52) 42 9.7 4 2
(2xN)-@4.5 THRU (LMSA1SL) LMSATS2(EA) 180 184.36 31 120 50.6(52) 42 9.7 4 3
(2xN)-@4.5 THRU (LMSAQ0S[])
LMSA1S3(EA) 300 304.36 &l 240 50.6(52) 42 9.7 4 5}
- LMSA2S1(EA) 120 122.7 30.57 60 84.6(86) 74 9.7 4 2
' @é ﬂ} $ = LMSA252(EA) 180 182.7 3057 120 84.6(86) 74 9.7 4 3 o
\ B LMSA2S3(EA) 300 302.7 30.57 240 84.6(86) 74 9.7 4 5 g
_ //,/ LMSA3S1(EA) 120 123.04 30.37 60 114.6(116) 104 1.7 6 2 ’\Il
n
= § LMSA3S2(EA) 180 183.04 30.37 120 114.6(116) 104 11.7 6 &) §
N LMSA3S3(EA) 300 303.04 30.37 240 114.6(116) 104 11.7 [ 5 E
\\ = >
Ik {1} . & ] = LMSACS1(EA) 120 123.3 30.37 60 126 114 1.7 6 2 <
I LMSACS2(EA) 180 183.3 30.37 120 126 114 11.7 6 3 =
|
L2 (N-1)x60=Ls 3 He 1 LMSACS3(EA) 300 303.3 30.37 240 126 14 n7 6 5
Ls Hs *Note: The dimension of the parentheses in Ws is for the EA version.
(Ls1)
® Mounting tolerances
(2xN)-@5.5 THRU (LMSACS[])
N LMSAOQ Series LMSAOQ-Z Series
\«\« Forcer Forcer
1 7, 7
n 0 ©
- o] e ] R o T
0.1 @’ % 0.1 — - E:]ﬁgﬂ’ ©
= : =8 o L V &
‘ | | go ‘ i p < G e dllesd W =
] " l — < = < o =
4%7{? $ W S — 0.1/500 ™ 0.1/500 ©@
) & g oo | | o |
Ls2 ‘ (N-1)x60=Ls 3 ‘ Hs 1 4 %
| Ls | Hs 3.5(Epoxy) Stator 3.5(Epoxy) Stator
4.2(Cover plate) 4.2(Cover plate)
(Ls1)
(2xN)-@5.5 THRU; @ 10x5.6DP (LMSACS[IEA)
(2xN)-@5.5 THRU; @ 10x5.6DP (LMSA3S[JEA)
(2xN)-@5.5 THRU; @10x5.6DP (LMSA2S[JEA) . .
(2xN)-@4.5 THRU; @8x5.6DP  (LMSA1S[IEA) LMSAT1 Series LMSA1-Z Series
(2xN)-@4.5 THRU; @8x5.6DP (LMSAOSLIEA)
[ ” ] Forcer P Forcer
1 7,
@ & © = Z¢ W Z (s <
& O I B om i
1 =~ & T+Fe Teq U &
ol o /1 ~—_ G} S E — T-e.[ed v S
= = go ‘ = So G tediedw =
~
® 0.1/500 @
1] T e R . n R
@ @ N @ C - Z 7 7 77
5(Epoxy) L— Stator 5(E ) Stat
_ poxy ator
Ls2 ! (N-1)x60=Ls3 ! Hs1 5.7(Coverplate) | | 5.7(Cover plate)
Ls Hs -
(LsT)
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LMSA?2 Series LMSA2-7Z Series LMSAC Series

Forcer EForcer
% 2

PForcer

: e Z
o o
s T T ot | v :
01} , g (o= | [y g L L
o So 9} S So| [ kstledw : R !
S [ l <(T E > [ [ f =10t _ @QP
15k I T i So n
% 0 7, 3 g
3(Epoxy) Stator 3(Epoxy) L— Stator [£710.1/500] &
3.7(Cover plate) 3.7(Cover plate) &H‘* H H 3 B
| I [ 3
| | | | o (92}
7 " 5
Stator :
0
=
3
LMSA3 Series 2.2.3 Order code of primary part (forcer)
Forcer
7 / P Width of forcer Length of forcer Winding code
i & O y L LM SA 1 1 L
~
Em ‘ ! = Linear motor Linear motor type 0:39.5 mm 1: 118 mm None: Standard
_ @ =8 1: 56 mm 2:223 mm L: Low back EMF
So ‘ ! Z 2: 86 mm 3:328 mm
3 < 3: 116 mm 4:433 mm
27 0.1/500 | | r C:123.5mm 5:538 mm
| T . '
7 4 7, 2.2.4 Order code of primary part (forcer)
Stator
3(Epoxy) Width of forcer Length of forcer Winding code
3.7(Cover plate) LM SA 1 1 yi
Linear motor Linear motor type 0:39.5mm 1: 118 mm
1: 56 mm 2:223 mm
2:86 mm 3:328 mm
3: 116 mm 4: 433 mm
2.2.5 Order code of magnet track (stator)
LMSA3-Z Series | Model [l Length of forcer
Forcer LM SA 1 S 1 EA
77 P Linear motor Linear motor type ~ 0:35.6/37 mm S: Standard 1:120 mm EA: Epoxy
‘ * 1:50.6/52 mm C: Customize 2: 180 mm None: Cover plate
2 1% @ @ L < :23: ??A%?ﬁ??m 3:300 mm No cover: No Epoxy or
+—-® —U o : . H
E T-—@Hj@—v % C. 126 mm cover plate packaging
Sol [0 Eeilledw £
T T ] <
g T

J |

t 7
Stator

3(Epoxy)
3.7(Cover plate)
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2 LMSS11 Application: 2.3.2 Product Dimension
| |

Linear Motor General automation, PCB, Inspection, Semiconductor . .
B Dimensions of forcer

—=— Moving Direction(+)
24.2 96

10 10 12 72 4-M3x0.5Px5DP

Short length design to reduce stroke
Optimized cogging force I

7.5

Insulation Class F

UL and CE certification rO— ©
. o

2-M3x0.5Px5DP

0O0O0O

8|3
L+80
0] o
s -
Table 2-3 LMSS Series specifications 'G}’*@ ‘iﬁ%: K
-
Symbol Unit LMSS11 g
Continuous force (@120°C) Fe N 95 . . z
Continuous current (@120°C) lc A . 2.7 ® Dimensions of forcer E
Peak force for 1 sec. Fp N 263 (2xN)-@4.5 THRU
Peak current for 1 sec. Ip A 10.8 /
Force constant Kf N/Alrms) 35 =
Attraction force Fa N 381.4 é @ @ @ @ ’ =N
Max. winding temp. Tmax °C 120
Electrical time constant Ke ms 3.8 QA Z
Resistance (line to line at 25°C) R, 0 6.2
Resistance (line to line at 120°C) v 0 8.1 Ll
Inductance (line to line) L mH 23.5 1 N—C < @ < © S =
Pole pair pitch 2T mm 20 o 20 (N-1)x40=Ls3 5
Minimun bending radius of cable - mm 39 -
Back emf constant (Line to line) Kv Vrms/(m/s) 20.2 Ls 9.2
Motor constant (at 25°C) Km N/VW 1.4
Th Lresist. R °C/W 1.1 . . . .
ermatresistance " El m Dimensions of forcer m Dimensions of forcer
Thermal time constant T, s 375
Thermal switch - - 3 PTC 120 In Series
Max. DC bus voltage - v, 600 Motor Assembly Forcer Type Ls Ls3 N
Mass of forcer Mf kg 0.6 7 & LMSS1S1 80 40 2
Unit mass of stator Ms kg/m 1.7 i & T LMSS1S2 200 160 5
-j0.1 A
Note: All the electrical specifications in the table are in £10% of tolerance. E- % O \ Sol
& i o
[=los00 | T |
0 ]
I
Stator
2.3.1 F-V curves
2.3.3 Model Description
300 LMSS11 DC Bus=325Vpc 300 LMSS11 DC Bus=600Vpc
‘ Peakcorce Fp ‘ ‘ Peakiorce Fp m Width of forcer Length of forcer
250 250
Cont. force Fc == Cont. force Fc FO rcer LM SS 1 1
200 200 Primary part
= =z
g 150 ® 150 Linear motor Linear motor type 1: 54 mm 1: 96 mm
2100 2 100 N
50 \\ 50 \ m Width of forcer Length of forcer
0 0 \ Stator
0 5 10 15 0 5 10 15 20 Magnet track LMSS 1 S 1
Velocity (m/s) Velocity (m/s)
Linear motor 1: 50 mm Standard 1: 80 mm

2:200 mm
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LM FA Series The HIWIN permanent magnet synchronous linear motor LMFA has a built-in water cooling
2 - Linear Motor system, with a special electromagnetic and thermal design. This motor has a high thrust
1 . . . . .
density, and the maximum Peak force is up to 20,000 N. The three-phase motor is comprised
of an iron core primary side (forcer) and a permanent magnet secondary side (stator). Table 2-4 LMFA Series specifications
The forcer can use multiple units and can be infinitely extended, so motor moving stroke Symbol  Unit LMFAOT LMFAOIL LMFAO2 LMFAO2L LMFAO3 LMFAOSL LMFA11 LMFAT1L LMFA12 LMFAT2L LMFA13 LMFAT3L LMFA14 LMFATAL
is not restricted. The LMFA series is widely used in the machine tool industry, laser Continuous force F. N A T4 149 149 223 223 136 136 272 272 408 408 544 544
processing machines, glass cutting machines and active vibration suppression platforms. Continuous current le A 1.4 1.8 2.7 3.6 41 55 1.4 1.8 2.7 3.6 40 55 54 73
) Continuous force (WC) FIWC) N 149 149 297 297 4bb 4h6 272 272 544 544 816 816 1089 1089
O Water-cooled design Continuous current (WC) IWe) A.. 27 36 54 73 81 109 27 36 54 73 81 109 108 14
O Ultrahigh thrust density Peak force (1s) F, N 282 282 564 564 845 845 516 516 1032 1032 1548 1548 2063 2063
O UL and CE certification Peak current (1s) I, Ame 8.4 113 167 226 251 339 84 13 167 226 251 339 335 452
O Water-cooled continuous force range from 149 N to 7,917 N Force constant K N/An. 551 408 551 408 551 408 1008 746 1008 746 1008 746 1008 746
O Peak force range from 282 N to 20,827 N Attraction force F, N 457 457 914 914 1372 1372 837 837 1674 1674 2511 2511 3348 3348
O Installation height 48.5 mm, 50.5 mm, 64.1 mm, 66.1 mm Maximum winding temperature Toax © 120
Electrical time constant K. ms 7.2 7.7 7.2 7.7 7.2 7.7 7.2 7.7 7.2 7.7 7.2 7.7 7.2 7.7
Resistance (line to line, 25°C) Ry 0 1.7 6.0 5.9 3.0 39 2.0 169 87 8.4 43 5.6 2.9 4.2 2.2
Force chart for LMFA series Resistance (line to line, 120°C) Rw 0 154 79 7.7 40 5.1 2.6 223 115 111 57 7.4 38 5.6 2.9
20827 Inductance (line to line) L mH 84.2 46.2 42.1 23.1 28.1 15.4 121.9 668 60.9 33.4 40.6 223 30.5 16.7
LMFAb4 Wﬁﬂ Pole pair pitch 2 mm 30
15620 Minimum bending radius of cable Ry mm 94 0
—
LMFA63 2969 5938 Back emf constant (line to line] K, V,./m/s)31.8 235 318 235 318 235 582 431 582 431 582 431 582 431 2
LMFA62 3958 10413 Motor constant Ko N//YW 131 13.6 18.6 19.2 22.8 235 20.0 20.7 28.3 29.2 34.7 35.8 40.1 41.4 g
1979 Thermal resistance Rey °C/W 2.25 2.40 1.13 1.20 0.75 0.80 1.56 1.66 0.78 0.83 0.52 0.55 0.39 0.42 E
LMEAG, s 5430 13850 Thermal resistance (WC) RylWC) °C/W 056 060 028 030 019 020 039 042 020 021 013 014 010 0.0 =
2844 Thermal time constant try s 150
LMFA53 w 4266 10388 Minimum flow rate = L/min 33 33 33 3.3 33 33 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
6925 Temperature of cooling water - © 20
LMFA52 m 2844 Pressure drop AP bar 054 054 08 082 11 1.1 075 075 121 1.21 1.67 167 213 213
10413 Thermal switch - - 1 x Pt1000+1x(3 PTC 120 In Series)
———— 1
LMFA44 1979 3998 Maximum velocity at maximum force Vysrs  m/s 539 740 539 740 539 740 344 479 344 479 346 479 344 479
LMFA43 2940 7810 Maximum electric power input Pewax W 3140 3606 6280 7212 9421 10819 4115 4667 8231 9334 12346 13997 16461 18667
1484 Maximum dissipated heat output Qppuax W 169 158 337 317 506 475 244 228 487 457 731 685 974 914
LMEA4D s 1979 5207 Stall force (WC) Fo N 104 104 208 208 312 312 191 191 381 381 571 571 762 762
990 Stall current (WC) Iy e 19 26 38 51 57 77 19 26 38 51 57 17 74 102
LMAF41 ™= 99g 2603 Maximum DC bus voltage - Ve 600
495 7000 Mass of forcer M, kg 1.5 1.5 23 2.3 3.1 3.1 2.4 2.4 4 4 5.6 5.6 7.6 7.6
LMFA34 _,|519 3037 Unit mass of stator (cover/EA) M, kg/m 3.8/3.7 3.8/3.7 3.8/3.7 3.8/3.7 3.8/3.7 3.8/3.7 6.1/5.7 6.1/5.7 6.1/5.7 6.1/5.7 6.1/5.7 6.1/5.7 6.1/5.7 6.1/5.7
5250 Width of stator W, mm 58 58 58 58 58 58 88 88 88 88 88 88 88 88
LMFA33 _1139 2278 Length of stator/Dimension N L, mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5
3500 Stator mounting distance W, mm 48 48 48 48 48 48 74 Th T4 T4 T4 T4 T4 74
LMFA32 759 1519 Total installation height H mm 48.5
1750
LMFA31 -380759 Note: 1. WC-water cooling
3104 2. LMFA forcer is collocated with LMF stators.
LMFA24 s 1438 3. Except dimensions,the electrical specifications are in £10% of tolerance.
819 4. We reserve the right to change, please follow customer recognition drawings.
328
LMFA23 == 122g
614
1552
LMFA22 == 819
409
LMFA21 = Aggé
205
2063
LMFA14 -5441089 Peak force
1548 i
LMFA13 -408816 M Continuous force(WC)
LMFA12 = 5414032 Continuous force
272
LMFA11 = 25712(J
136
LMFAQ3 = 4%5
223
LMFAQ2 = 259674
149
282
LMFAQT ! 149
74

0 5000 10000 15000 20000 25000 (N)
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Table 2-4 LMFA Series specifications Table 2-4 LMFA Series specifications

Symbol  Unit  LMFA21 LMFA21L LMFA22 LMFA22L LMFA23 LMFA23L LMFA24 LMFA24L LMFA31 LMFA31L LMFA32 LMFA32L LMFA33 LMFA33L Symbol  Unit LMFA34 LMFA3AL LMFA41 LMFAAIL LMFA42 LMFA42L LMFA43 LMFA43L LMFA44 LMFA4LL LMFA52 LMFAS2L LMFA53 LMFAS3L
Continuous force F. N 205 205 409 409 614 614 819 819 380 380 759 759 1139 1139 Continuous force F. N 1519 1519 495 495 990 990 1484 1484 1979 1979 1422 1422 2133 2133
Continuous current I Anms 1.4 1.8 2.7 3.6 4.1 5.5 5.4 7.3 3.1 4.6 6.2 9.1 9.3 13.7 Continuous current I As 12.4 18.3 29 4.3 5.8 8.5 8.7 12.8 11.5 17.0 6.2 9.1 9.3 13.7
Continuous force (WC) FIWC) N 409 409 819 819 1228 1228 1638 1638 759 759 1519 1519 2278 2278 Continuous force (WC) FIWC) N 3037 3037 990 990 1979 1979 2969 2969 3958 3958 2844 2844 4266 4266
Continuous current (WC) [WC) A 2.7 3.6 5.4 7.3 8.1 10.9 10.8 14.6 6.2 9.1 12.4 18.3 18.6 27.4 Continuous current (WC) IWC) A 24.7 36.5 5.8 8.5 11.5 17.0 17.3 25.6 23.1 34.1 124 183 186 274
Peak force (1s) F, N 776 776 1552 1552 2328 2328 3104 3104 1750 1750 3500 3500 5250 5250 Peak force (1s) F, N 7000 7000 2603 2603 5207 5207 7810 7810 10413 10413 6925 6925 10388 10388
Peak current (1s) l Anms 8.4 1.3 16.7 22.6 25.1 33.9 88k 45.2 19.2 28.3 38.4 56.6 57.5 84.9 Peak current (1s) Iy Ans 76.7 1133 17.9 26.4 35.8 52.9 53.5 79.3 71.6 105.7 384 56.6 575 849
Force constant K N/A... 151.6 1122 1516 1122 151.6 1122 151.6 1122 1227 83.1 122.7  83.1 122.7  83.1 Force constant K N/A.. 1227  83.1 1714 1161 1714 1161 1714 1161 1714 1161 229.9 1557 229.9 155.7
Attraction force F, N 1259 1259 2518 2518 3777 3777 5036 5036 3430 3430 6860 6860 10290 10290 Attraction force F, N 13720 13720 5145 5145 10290 10290 15435 15435 20580 20580 13700 13700 20550 20550
Maximum winding temperature Trnax © 120 Maximum winding temperature Trnax '© 120
Electrical time constant K. ms 7.2 7.7 7.2 7.7 7.2 7.7 7.2 7.7 1.3 1.4 1.3 1.4 1.3 1.4 Electrical time constant K. ms 1.3 1.4 12.0 12.1 12.0 12.1 12.0 12.1 12.0 12.1 122 124 122 124
Resistance (line to line, 25°C) Rys 0 24.8 12.7 12.4 6.4 8.3 4.2 6.2 3.2 4.3 1.9 2.1 1.0 1.4 0.6 Resistance (line to line, 25°C) R 0 1.1 0.5 6.0 2.7 3.0 1.4 2.0 0.9 1.5 0.7 3.9 1.8 2.6 1.2
Resistance (line to line, 120°C) Riz 0 32.7 16.8 16.4 8.4 10.9 5.6 8.2 4.2 5.6 2.6 28 1.3 1.9 0.9 Resistance (line to line, 120°C) Rz 0 1.4 0.6 7.9 3.6 4.0 1.8 2.6 1.2 2.0 0.9 5.1 23 3.4 1.6
Inductance (line to line) L mH 178.6  97.8 89.3 48.9 59.5 32.6 44.6 24.5 48.3 22.2 24.2 1.1 16.1 7.4 Inductance (line to line) L mH 12.1 5.5 72.0 33.0 36.0 16.5 24.0 11.0 18.0 8.3 477 219 318 146
Pole pair pitch 2 mm 30 46 Pole pair pitch n mm 46
Minimum bending radius of cable Reend mm 94 113 Minimum bending radius of cable Rbend mm 113 128 94 94 94 94 113 113 113 128 94 94 113 113 _g
Back emf constant (line to line) K, Vel [m/s) 87.5 64.8 87.5 64.8 87.5 64.8 87.5 64.8 70.9 48.0 70.9 48.0 70.9 48.0 Back emf constant (line to line) K, V.ol [m/s) 70.9 48.0 98.9 67.0 98.9 67.0 98.9 67.0 98.9 67.0 132.7 89.9 1327 89.9 o
Motor constant Ko N//W 249 25.7 35.2 36.3 43.1 44.5 49.7 B3 48.4 48.7 68.5 68.9 83.9 84.4 Motor constant Kn N/VYW 969 97.4 57.1 57.5 80.8 81.3 98.9 99.5 1142 1149 950 956 1164 1171 2
Thermal resistance Ry °C/W 1.06 1.13 0.53 0.57 0.35 0.38 0.27 0.28 1.17 1.19 0.59 0.59 0.39 0.40 Thermal resistance Ry °CIW 0.29 0.30 0.96 0.97 0.48 0.49 0.32 0.32 0.24 0.24 032 033 021 022 IE
Thermal resistance (WC) Rr,(WC) °C/W 0.27 0.28 0.13 0.14 0.09 0.09 0.07 0.07 0.29 0.30 0.15 0.15 0.10 0.10 Thermal resistance (WC) Rpy(WC) °C/W 0.07 0.07 0.24 0.24 0.12 0.12 0.08 0.08 0.06 0.06 0.08 0.08 0.05 0.05 =
Thermal time constant ty 3 150 Thermal time constant try s 150
Minimum flow rate - L/min 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.2 5.2 5.7 5.7 Minimum flow rate - L/min 6.2 6.2 5.2 5.2 5.2 5.2 5.7 5.7 6.2 6.2 6.3 63 6.8 6.8
Temperature of cooling water - € 20 Temperature of cooling water - '© 20
Pressure drop AP bar 1.15 115 183 183 25 2.5 3.18 3.18 0.57 0.57 0.74 0.74 0.98 0.98 Pressure drop AP bar 1.28 1.28 0.89 0.89 1.17 1.17 1.45 1.45 1.8 1.8 1.25 125 177 1.77
Thermal switch - - 1 x Pt1000+1x(3 PTC 120 In Series) Thermal switch - - 1 x Pt1000+1x(3 PTC 120 In Series)
Maximum velocity at maximum force Ve  m/s 2.21 3.14 2.21 3.14 2.21 3.14 2.21 3.14 4.08 6.19 4.08 6.19 4.08 6.19 Maximum velocity at maximum force Vyue  m/s 4.08 6.19 2.61 4.01 2.61 4.01 2.61 4.01 2.61 4.01 192 3.04 192 3.04
Maximum electric power input Powax W 5152 5661 10304 11321 15455 16982 20607 22643 10255 13910 20509 27821 30764 41731 Maximum electric power input Pawx W 41019 55642 10598 14198 21197 28396 31691 42594 42393 56792 24645 32267 36967 48400
Maximum dissipated heat output Qe W 358 336 715 671 1073 1007 1431 1342 324 320 648 641 972 961 Maximum dissipated heat output Qoppax W 1296 1281 396 391 792 782 1187 1173 1583 1565 1181 1167 1771 1751
Stall force (WC) Fo N 287 287 573 573 860 860 1146 1146 531 531 1063 1063 1594 1594 Stall force (WC) Fo N 2126 2126 693 693 1385 1385 2078 2078 2771 2771 1991 1991 2986 2986
Stall current (WC) Iy Ane 1.9 2.6 3.8 5.1 5.7 7.7 7.6 10.2 4.3 6.4 8.7 12.8 13.0 19.2 Stall current (WC) Iy Ane 173 25.6 4.0 6.0 8.1 11.9 12.1 17.9 16.2 23.9 8.7 128 13.0 192
Maximum DC bus voltage - Voc 600 Maximum DC bus voltage - Ve 600
Mass of forcer M; kg 3.2 3.2 5.5 515) 8 8 10.4 10.4 6.4 6.4 11.7 1.7 17.3 17.3 Mass of forcer M; kg 22.5 22.5 9.5 9.5 16.2 16.2 23 23 29 29 23.8 238 323 323
Unit mass of stator (cover/EA) M, kg/m 10.2/9.3 10.2/9.3 10.2/9.3 10.2/9.3 10.2/9.3 10.2/9.3 10.2/9.3 10.2/9.3 14.3/16.3 14.3/16.3 14.3/16.3 14.3/16.3 14.3/16.3 14.3/16.3 Unit mass of stator (cover/EA) M, kg/m 14.3/16.3 14.3/16.3 22.8/22.1 22.8/22.1 22.8/22.1 22.8/22.1 22.8/22.1 22.8/22.1 22.8/22.1 22.8/22.1 -/25.6 -/25.6 -/25.6 -/25.6
Width of stator W, mm 118 118 118 118 118 118 118 118 134 134 134 134 134 134 Width of stator W, mm 134 134 180 180 180 180 180 180 180 180 240 240 240 240
Length of stator/Dimension N L. mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5 184 mm/N=2, 276 mm/N=3, 460 mm/N=5 Length of stator/Dimension N L. mm 184 mm/N=2, 276 mm/N=3, 460 mm/N=5
Stator mounting distance W, mm 104 104 104 104 104 104 104 104 115 115 115 115 115 115 Stator mounting distance W, mm 115 115 161 161 161 161 161 161 161 161 222 222 222 222
Total installation height H mm 50.5 50.5 50.5 50.5 50.5 50.5 50.5 50.5 64.1 64.1 64.1 64.1 64.1 64.1 Total installation height H mm 64.1 64.1 66.1 66.1 66.1 66.1 66.1 66.1 66.1 66.1 641 641 641 641

Note: 1. WC-water cooling

2. LMFA forceris collocated with LMF stators.
3. Except dimensions,the electrical specifications are in +10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.

Note: 1. WC-water cooling

2. LMFA forceris collocated with LMF stators.
3. Except dimensions,the electrical specifications are in +10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.
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2.4.1 LMFA Series F-V curves

® Force and velocity curves [ DC bus voltage = 325 Voc)

300 600 900
. e . 1\ \ Peak force Fp \ Peak force Fp e —— -y Peak force Fp
Table 2-4 LMFA Series specifications 250 \\ MEAO! 500 \\ LMEAG2 800 \ LMEAGS
Symbol  Unit LMFA54 LMFAS4L LMFA62 LMFA62L LMFA63 LMFA63L LMFA64 LMFA64LL \ o LMFAOIL \ o LMRADZL 700 \ = LMFAO3
. 200 400 600
Continuous force Fe N 2844 2844 1979 1979 2969 2969 3958 3958 = \\ Cont. force Fe = \ Cont.force Fc = 500 \ Cont. force Fc
Continuous current I Are 12.4 18.3 58 115 8.7 17.3 1.5 23.1 g 150 \\ WMFAOT | @ 300 \j wFA2 | g . _\\ LMFAG3
Continuous force (WC) Fwc) N 5688 5688 3958 3958 5938 5938 7917 7917 S \\ \ —— LMFAOIL| & N —— v 5 400 \ \ —— LMFAGL
N N
Continuous current (WC) lLwe) A, 24.7 365 15 231 17.3 34.6 23.1 46.2 100 ANEAN Cont. force We 200 \ N\ Cont. force We 300 \ N Cont. force We
200 NN
Peak force (1s) F, N 13850 13850 10413 10413 15620 15620 20827 20827 50 Y\ _\\ R 100 \\ \\ R N\ -
Peak current (1s) I A 76.7 113.2 35.8 716 53.7 107.4 713 142.6 \ \ o LMFAOIL \ e LMFAGL 100 \ e LMFAGL
\ 0 \ 0 \
Force constant Ky N/A e 229.9 155.7 342.7 171.4 342.7 171.4 342.7 171.4 0 2 4 6 8 10 0 2 4 6 8 10 0 ) 4 % 8 10
Attraction force F. N 27400 27400 20580 20580 30870 30870 41160 41160 . . .
- — Velocity (m/s) Velocity (m/s) Velocity (m/s)
Maximum winding temperature Trnax '© 120
Electrical time constant K, ms 122 124 12,0 12,0 12,0 12.0 12.0 120 600 1200 1800
Peak force Fp Peak force Fp 1600 Peak force Fp
Resistance (line to line, 25°C) R 0 2.0 0.9 6.0 1.5 4.0 1.0 3.0 0.8 500 TN\ LMFAT1 1000 ———— LMFA12 ——— LMFA13
Resistance (line to line, 120°C) Rw 0 26 12 79 20 5.3 13 40 1.0 \ —— MRATIL \ —— wrarz] 1400 \ —— LMFATaL
Inductance (line to line) L mH 239 109 72.0 18.0 480 12.0 36.0 9.0 400 \ 800 \ 1200 Y
— Cont. force Fc = Cont. force Fc = '\ Cont. force Fc
Pole pair pitch 2 mm 46 Z 0 \ weat | 2 400 Y marz | 21000 N LMFATS
Minimum bending radius of cable Ryen mm 113 128 113 113 113 128 113 150 g Y_\ —— LMFAIIL. g \ ‘\ —— LMFAT2L] g 800 \ ‘\\ —— LMFA13L] o
Back emf constant (line to line) K, Vine/(m/s) 132.7 89.9 197.9 98.9 197.9 98.9 197.9 98.9 * 200 %400 \, 600 \ =
\ Cont. force Wc x \ Cont. force Wc X \ Cont. force Wc )
Motor constant Ko N/WVW 1344 135.2 114.2 114.2 139.9 139.9 161.6 161.6 100 X 200 N\ 400 \ <
. o o | MFA11 = LMFA12 —— LMFA13 L
Thermal resistance Rry C/W 0.16 0.16 0.24 0.24 0.16 0.16 0.12 0.12 \ \ e LMFAIIL \ \\ —— LrataL 200 \ \ —— Lraral S
Thermal resistance (WC) Riu(WC) °C/W 0.04 0.04 0.06 0.06 0.04 0.04 0.03 0.03 0 0 \ 0 \ =
Thermal time constant fiy s 150 0 2 /4 6 0 2 /4 6 0 2 y 4 6
Velocit Velocit Velocit
Minimum flow rate - Umin 73 73 68 68 73 73 78 78 etocity (m/s] elocity (m/s] elocity (m/s)
Temperature of cooling water - © 20 2500 900 1800
Peak force F|
Pressure drop AP bar 2.3 2.3 1.64 1.64 2.25 2.25 3 3 g2Kforce P 800 — Lo Pealcforce Fp 1600 | ——— cakforee T
e t— LMFA14 \ LMFA21 \ LMFA22
Thermal switch : - 1x Pt1000+1x(3 PTC 120 In Series) 2000 \ anal 700 \ o weson 1400 \ —— LMFa22L
Maximum velocity at maximum force Ve — m/s 1.92 3.04 1.12 2.61 112 2.61 1.12 2.61 \ 600 \ 1200 \
—_ \ —_ —_
Maximurn electric power input P W 49290 64534 26878 42393 40316 63590 53478 84510 Z 1500 \ Cont-for\Fe | Z 50 \ Cont-force Fe | 24 009 \ o oree e
— LMFA21
Maximum dissipated heat output Qpuuax - W 2362 2334 1583 1583 2375 2375 3166 3166 §1DOU . \\ e LA g 400 A W e LMEA21L g 800 A —— LMFAZ2Ll
Stall force (WC) F, N 3982 3982 2771 2771 4156 4156 5542 5542 - \ N\ “ 00 \ AN =00 \ AN
Cont. fa W
Stall current (WC) l A 17.3 256 8.1 16.2 121 23 16.2 323 00 AL ont.force W 200 N\ N Cont force e 400 AN et oree T
Maximum DC bus voltage - Voe 600 \ T LMPATA 100 \ T LMRAZT 200 \ T LMRAz
\ = |MFA14L] \ - LMFA21L] \ - — LMFA22L]
Mass of forcer M; kg 40.8 40.8 32.2 32.2 44.2 44.2 56.2 56.2 0 \ 0 \ 0 \ \
Unit mass of stator (cover/EA) M, kg/m -/25.6 -/25.6 -/41.8 -/41.8 -/41.8 -/41.8 -/41.8 -/461.8 0 2 4 6 0 1 2 3 4 0 1 2 3 4
Width of stator W, mm 240 240 334 334 334 334 334 334 Velocity (m/s) Velocity (m/s) Velocity (m/s)
Length of stator/Dimension N L. mm 184 mm/N=2, 276 mm/N=3, 460 mm/N=5 00 3500 2000
Stator mounting distance W, mm 222 222 316 316 316 316 316 316 =TT Peak force Fp ._Xv, Peak force Fp 1800 —— 1 Peak force Fp
- . - \ LMFA23 3000 \ LMFA24 A LMFA31
Total installation height H mm 64.1 64.1 66.1 66.1 66.1 66.1 66.1 66.1 20 \ \ 1600 \
\ —— LMFAZ3L 2500 \ —— LMFA2L 1400 N —— LMFA3IL
Note: 1. WC-water COO“ng Z 1500 \\ Cont. force Fc =z \\ Cont. force Fc = 1200 A} Cont. force Fc
2. LMFA forcer is collocated with LMF stators. o \ \ = 2000 - \
. . . P . o 3 A LMFA23 3 LMFA24 31000 LMFA31
3. Except dimensions,the electrical specifications are in +10% of tolerance. g \ \ 3\ —— sl 5 ey — g \\ __
4. We reserve the right to change, please follow customer recognition drawings. L= 1000 \\ £ 1500 —= WMFAZL P gpp \____\ LMFASIL
X l‘ Cont. force Wc 1000 \ AN Cont. force Wc 600 \ ‘\ Cont. force Wc
\ \
500 \ — LMFA23 \ —— LMFA2 400 \ —— LMFA1
500 \
\ —— LMFAZ3L \ —— LMFA2AL 200 \ \ —— LMFA3IL
0 \ 0 0 \
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 5
Velcity (m/s) Velocity (m/s) Velocity (m/s)
4000 6000 8000
X Peak force Fp eak force Fp Peak force Fp
3500 \ LMFA32 5000 ™\ LMFA33 7000 A\ LMFA34
3000 \ —— LMFA32L \\ —\0 LMFA33L 6000 \\ —— LMFAZAL
4000 \
22500 Cont. force Fc = \\ Cont. ford¢ Fc = 5000 \ Cont. force Fc
gzggg LMFA32 g 3000 \ LMP33 gmgg v LMFA34
8 1500 —— WL 5 \ —— LMFANL 8 3000 \ —— LMFA34L
\ \ Cont. force W 2000 A \\ Cont. force W \ \ Cont. force W
ont. force c ont. force c \ ont. force c
1000 \ 1000 & \ 2000 % \
—— LMFA32 \ —— LMFA33 —— LMFA3L
500 \ \‘\ —— LMFA32L \‘ —— LMFA33L 1000 \ —— LMFA3AL
0 0 0 \
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

Velocity (m/s) Velocity (m/s) Velocity (m/s)
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® Force and velocity curves ( DC bus voltage = 325 Voc)

3000
Peak force Fp
2500 —\ LMFA41
\ === LMFA41L|
2000 \
z Cont. force Fc
8 1500 \\ LMFA41
US- \ == LMFA41L|
\
o Cont. force Wc
500 - ——— LMFA41
\\ —— LMFA4IL
0
Velocity (m/s)
8000
Peak force Fp
7000 | ‘\ LMFA44
6000 \ —— LMFAL4L
\
= 2000 \‘\ Cont. force Fc
s 4000 LMFA44
3 \
5 \ —— LMFA&4L
2\, 3000 .
00 \ \ Cont. force Wc
N\
\ —— LMFALL
10 \
—— LMFA44LL|
0 \
0\ 05 1 15 2 25
Velocity (m/s)
16000
\ Peak force Fp
1400 \\ LMFA54
12000 \ — — LMFAB4L
\
Z 10000 \\ Cont. force Fc
g 8000 LMFA54
£ == LMFAB4L,
= 6000 2\ \
Cont. force Wc
4000 \ \
\
2000 \ \ —— LMFAS4
\\\ === LMFA54L,
0
0 05 1 15 2
Velocity (m/s)
25000
PeaR\force Fp
20000 Ly __ LMFiZiL
z \
215000 \\ Cont. force F
LE \ LMFAb4
10000 \ —— LMFAGAL
‘ \ Cont. force Wc
2000 ! ——— LMFAb4
_\\ —— LMFAb4L|
0 \

0 05 1 15 2 25
Velocity (m/s)

6000
Peak force Fp
5000 _‘\ LMFA42
\\ == LMFA&2L|
4000 \
z Cont. force Fc
33000 \ LMFAG2
F \ —— (MFAG2L
- \
2000
Cont. force Wc
1000 A ——— LMFA&42
_\ —— LMFA42L]
0 \
0 1 2 3 4
Velocity (m/s)
8000
Peak force Fp
7000 __-\\ LMFAS52
6000 \ —— LMFAS2L,
\
\
= 5000 ‘\ Cont. force Fc
s 4000 LMFA52
3 \
g \ —— LMFAS52L|
53000 .
2000 \ \\ Cont. force Wc
% \\ ——— LMFA52
o \ —— LMFA52L]
0 \
0 05 1 15 2 2.5
Velocity (m/s)
12000
Peak force Fp
10000 e LMFA62
\ —— LMFAG2L
8000 \
z \ Cont. force Fc
g 6000 \\ LMFA62
uo‘ - LMFAb2L,
A\
o0 _\\ Cont. force Wc
2000 A = LMFA62
\\ —— LMFA62L
0 \
0 05 1 15 2 2.5

Velocity (m/s)

9000
8000 S - fOFLC;::s
\
7000 \ —— LMFA43L
6000 \\
g 5000 8 Cont. force Fc
p \ LMFA43
U,E_ 4000 \ == LMFA43L,
\
3000 \ _\ Cont. force Wc
2000 \
A —— LMFA43
1000 —— LMFA43L
0 ! I
0 1 2 3 4
Velocity (m/s)
12000
Peak force Fp
10000 —\\ LMFAS3
\ —— LMFAS3L
8000 Y
_ \ Cont. force Fc
Z 4000 . LMFAS3
g \ —— LMFAS3L.
I A\
2 \ N
4000 \ \\ Cont. force Wc
2000 \ \\ —— LMFAS3
\ —— LMFAS3L.
0
0 05 1 1.5 2 2.5
Velocity (m/s)
18000
16000 \ o forj:(is
14000 \ —— LMFA63L
12000 Y
310000 \ Cont. force Fc
g \ LMFA63
5 8000 \ —— LMFAG3L
AN
6000 \ \\ Cont. force Wc
4000
X\ —— LMFAG3
2000 \ — — LMFA3L
0 \
0 05 1 1.5 2 2.5

Velocity (m/s)

B Force and velocity curves ( DC bus voltage = 600 Voc)

300
R Peak force Fp
20 \ LMFAO1
\\ —— LMFAOIL
200 \
\\ Cont. force Fc
Z 150 \ LMFAQ1
§ \ \\ —— LMFAQIL.
© 100 \
N l Cont. force Wc
50 \ —\\ ——— LMFAO01
\ \ —— LMFAOIL
0 \
0 5 0 15 20
Velocity (m/s)
600
Peak force Fp
500 \ LMFA11
N —— LMFATIL
400 \
\\ Cont. force Fc
Z 300 X LMFAT1
3 \ N\ —— LMFATIL
o
5 \
LE 20 \ \\ Cont. force Wc
100 \\ —— LMFA11
\ —— LMFATIL
0 \
0 2 4 6 8 10
Velocity (m/s)
2500
Peak force Fp
2000 \ LMFA14
N —— LMFAT4L
1500 N Cont. force Fc
z \\ LMFA14
51000 AW ;\ —— LMFAT4L
s \
LE \\ Cont. force Wc
o0 ﬁ\ A —— LMFA14
\ —— LMFA14L
0 \
0 2 A 6 8 10
Velocity (m/s)
2500
Y Peak force Fp
2000 \\ LMFA23
\\ —— LMFA23L|
1500 \\ Cont. force Fc
= 3 LMFA23
i —\
g A\ —— LMFAZL
§1000 \
\\ Cont. force Wc
\ \
o \ —— LMFA23
\\ —— LMFA23L]
0
0 2 4 4 8
Velocity (m/s)
4000
Peak force Fp
2500 \ LMFA32
3000 \\ —— LMFA32L.
\
=z 2000 \ Cont. force Fc
"o 2000 A} LMFA32
5 \ —— LMFA32L,
£ 1500 \
1000 \L \ Cont. force Wc
500 \ \ —— LMFA32
\ \ —— LMFA32L|
0
0 2 4 6 8 10

Velocity (m/s)

600
RN Peak force Fp
500 \ LMFA02
\ ——
\ LMFAO2L
400 N
\\ Cont. force Fc
z 300 N LMFA02
8 \ N\ —— LMFA2L
2 \
& 200 ‘\ Cont. force Wc
100 \ \\ —— LMFAD2
\ \ —— LMFAO2L
0 \
0 5 10 15 20
Velocity (m/s)
1200
J_ Peak force Fp
1000 LMFA12
\ —— LMFA12L]
800 N
\\ Cont. force Fc
Z 600 \ LMFA12
o \ —— LMFA12L]
§ 400 \
= \ \\ Cont. force Wc
200 A —— LMFA12
\ —— LMFAI2L
0 \
0 2 4 6 8 10
Velocity (m/s)
900
800 ——— Peak force Fp
\ LMFA21
700 \ —— LMFA21L
600 \
\ Cont. force Fc
500 \\ -
z LMFA21
E 400 \ \ —— LMFA21L|
S 300 \
. X \X Cont. force Wc
200
\ \ ——— LMFA21
100 \ —— LMFA2IL
0 \
0 2 4 6 8
Velocity (m/s)
3500
p—— Peak force Fp
3000 \ LMFA24
\ — — LMFA24L|
2500 \
2000 \\ Cont. force Fc
z AN LMFA24
8 1500 A —— LMFA24L.
§ \ \
1000 \ \\ Cont. force Wc
500 \ —— LMFA24
\ —— LMFA24L
0 \
0 2 4 6 8
Velocity (m/s)
6000
Peak force Fp
5000 \ LMFA33
\\ —— LMFA33L
4000 N
= \ Cont. force Fc
z
"o 3000 N LMFA33
£ \ —— LMFA33L
= \
2000 X \ Cont. force Wc
A
1000 —\ ‘\ —— LMFA33
\ \ —— LMFA33L
0
0 2 4 6 8 10

Velocity (m/s)

Force (N)

Force (N)

Force (N)

Force (N)

Force (N)

Linear Motor

900
[ Peak force Fp
o \ LMFA03
700 \\ — — LMFAQ3L|
600 \\
\ Cont. force Fc
o X \% LMFA03
400 \ N\ —— LMFAGL
300 \
\ Cont. force Wc
200 =\
\\ —— LMFAQ3
100 \ \ —— LMFAO3L
\
0
0 5 0 15 2
Velocity (m/s)
1800 ‘
Peak force Fp
o ---4_\\ LMFA13
1400 A — — LMFA13
1200 \\
\ Cont. force Fc
o \ LMFA13
800 \ ‘\ —— LMFAT3L
600 \ ‘\\ Cont. force Wc
400 \ \
\ —— LMFAT3
20 \ —— LMFA13L
0
0 2 4 6 8 10
Velocity (m/s)
1800
1600 Peak force Fp
-——\ LMFA22
1400 \ —— LMFA22L]
1200 \\
1000 \ Cont. force Fc
\ LMFA22
800 \ N\ —— LMFA22L|
600 \
\X Cont. force Wc
400
\ —— LMFA22
20 \ \ —— LMFA22L
0 \
Velocity (m/s)
2000
1800 Peak force Fp
1600 N LMFA31
\\ — — LMFA31L|
1400 .
1200 \ Cont. force Fc
1000 A LMFA31
o S W ——
600 \ \ Cont. force Wc
\
o V A\ —— LMFA31
200 \ \ —— LMFA31L]
0
0 2 4 6 8 10
Velocity (m/s)
8000
Peak force Fp
7000 \ LMFA34
6000 \\ — — LMFA34L]
\
2000 \ Cont. force Fc
4000 \ LMFA34
\ —— LMFA34L
3000 \
2000 }‘ \'J Cont. force Wc
1000 1 \ —— LMFA34
\ \ —— LMFA34L
0
0 2 4 6 8 10

Velocity (m/s)
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® Force and velocity curves [ DC bus voltage = 600 Voc) 2.4.2 LMFA Series forcers and stators dimensions
3000 6000 9000 ® Dimension of LMFAQ,1,2 forcers
Peak force Fp Peak force Fp 8000 Peak force Fp
2500 \ LMFA41 5000 - LMFA42 _'\\ LMFA43
\\ —— LMFA4IL \\ —— LMFAs2L] 7000 ‘\ —— LMFA43L Moving direction(+] -
2000 \ 4000 X 6000 X (1000) Lf
= \ Cont. force Fc = \ Cont. force Fc = 5000 \ Cont. force Fc 35.8
s 1500 \ LMFALT | 7 3000 \ WMFAG2 | \ LMFA4S ' 63 N-1) x 52.5 =Lf1 2xN)-M5x0.8P
g \\ —— LMFA4IL g \\ —— LMFAG2L g 4000 \\ —— LMFA3L 17.9 (b-1) (24N)- M 10
L [V [
1000 X \ Cont. force Wc 2000 X ‘\ Cont. force Wc 3000 \ \ Cont. force Wc 0 i ., 3
2000 =
500 A\ —— LMFA41 1000 Al —— LMFA&2 % % —— LMFA43 § = @ E :ﬂ:@:@ ( ( A— = Z
\ \\ —— LMFA4IL \ _\\ —— LMFAG2L 1000 \ \‘ —— LMFAGL - I -®- o . -®- - ©
0 0 0 S s 13.1 A o« S
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 == iy A\ S —
Velocity (m/s) Velocity (m/s) Velocity (m/s) 2-M3x0.5Px6DP & - 0 ©
B i View A-A
12000 8000 12000 OB o1/8PTxeDP all lew
Peak force Fp Peak force Fp Peak force Fp 7
10000 \ LMFAG4 7000 \ LMFA52 10000 &% LMFAS53 15 10.5
\\ == LMFA44L] 6000 \\ — — LMFA52L| \\ == LMFA53L|
8000 \ \ 8000 \
— \ Cont. force Fc — 5000 \ Cont. force Fc — \ Cont. force Fc
=z z =z
= 6000 ) LMFAG4 = 4000 Y LMFAS2 | = 6000 N LMFAS3
3 \ el B \ el ® \ I Type Lf Lf1 wi Wi wi2 wi3 Wi4 Wi5 N @
& 4000 \ S 3000 \ \ & 4000 ===\ LMFAO1 145 52.5 67 18.5 30 55 33.75 14.4 2 i
o
X \A Gontforce We 2000 \ \ Cont.foree We X \ Gont-force We LMFAQ2 250 157.5 67 18.5 30 55 33.75 144 4 0
2000 \ \ —— LMFA44 1000 1\ \\ —— LMFAS2 2000 \ —— LMFASS LMFAQ3 355 262.5 67 18.5 30 55 33.75 14.4 6 ™
e | MFA44LL == LMFA52L| == LMFAS3L| Z
\ \ \ LMFA11 145 5785 96 33 30 81.5 43 20 2 3
0 0 0
0 2 4 6 8 0 1 2 3 4 5 0 1 2 3 4 5 6 LMFA12 250 157.5 96 33 30 81.5 43 20 4
Velocity (m/s) Velocity (m/s) Velocity (m/s) LMFA13 355 262.5 96 &3 30 81.5 43 20 6
16000 12000 18000 LMFA14 460 367.5 96 33 30 81.5 43 20 8
Peak force Fp Peak force Fp Peak force Fp LMFA21 145 52.5 126 40.5 45 111.5 58 20 2
14000 = — 16000 ——+-= S
\ LMFA54 10000 \ LMFA62 14000 \ LMFA63 LMFA22 250 157.5 126 40.5 45 111.5 58 20 4
\ — — —— — —
12000 \ LMPASLL \ HMPAc2L \ HMPAGIL LMFA23 355 262.5 126 40.5 45 115 58 20 6
\ 8000 \ 12000 \
10000 | comt e Fe | \ Cont e re | oo \ Cont force Fe LMFA24 460 367.5 126 405 45 111.5 58 20 8
Z 3000 \ wrass | 24000 \\ Mras2 | Z \\ LMFA63
3 4000 \ —— uease| O —— LvraczL| S 8000 —— LMFAGL
i p iy \ L \
4000 \ Cont. force Wc 4000 X Cont. force Wc 6000 \ Cont. force Wc
\ 4000
2000 % —— LMFAS4 2000 A ——— LMFA62 % A\ ——— LMFA63
\ \\ —— LMFAS4L \ _\ —— LMFA62L 2000 \ \\ —— LMFA63L
0 o 1 2 3 4 s 0 o 1 2 3 ‘4 5 0 o 1 2 3 4 s ® Dimension of LMFAS3,4 forcers
Velocity (m/s) Velocity (m/s) Velocity (m/s) Moving direction(+) —
25000 . 46.7 ‘[10001 Lf
- - OE:IVEIFAZA 23.35 90 (N-1)x80.5=Lf1 (2xN)-M8x1.25P
20000 \ LMFAG4L
\ &1 _
— = =
= 15000 \\ Cont. force Fc s T gg Dﬂtii / / A 4’/ = 14
g \\ LMFAG4 = 24 © o Oy o < j»i
“ 10000 \ = LMRAGL Q 2-M3x0.5Px6DP e A— N N
__] S v = g@ o
\ _\ Gont.force We 2-1/8"PTx6DP § g[
5000 AN ‘\ —— LMFAG4 o & & 54 >
. \ \ —— LMFA64L @@ A ' View A-A
0 1 2 3 4 5 7
Velocity (m/s) _120] | 13.35
Type Lf Lf1 Wf Wf1 Wf2 Wf3 Wf4 Wf5 N
LMFA31 214 80.5 141 40.5 60 126.5 65.5 30 2
LMFA32 BY/5) 241.5 141 40.5 60 126.5 65.5 30 4
LMFA33 536 402.5 141 40.5 60 126.5 65.5 30 6
LMFA34 697 563.5 141 40.5 60 126.5 65.5 30 8
LMFA41 214 80.5 188 54 80 173.5 89 30 2
LMFA42 8Y/5) 241.5 188 54 80 173.5 89 30 4
LMFA43 536 402.5 188 54 80 173.5 89 30 6
LMFA44 697 563.5 188 54 80 173.5 89 30 8
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m Dimension of LMFAS5,6 forcers

Moving direction(+) -

(1000) Lf
46.7 B}
90 (n-1) x 80.5 = Lf1 (Nxn)-M8x1.25P
23.35
a- ]
o © <) ]
~N
=t = Vi A— =
. = [ g
= % n ﬂ 8 =
| 2-M3x0.5Px6DP ) ® ¢ ® ° X =
= v z
- 24
! % ® e &
Q@Y 2-1/8"PTx6DP ] X
AJ_u. 13.35
Type Lf Lf1 Wi W1 Wif2 Wi3 Wi4 W5 N
LMFA52 375 241.5 248 44, 160 231.5 181 124 3
LMFA53 536 402.5 248 4t 160 231.5 181 124 3
LMFA54 697 563.5 248 4t 160 231.5 181 124 3
LMFA62 375 241.5 342 51 240 325.5 245 171 4
LMFA63 536 402.5 342 51 240 325.5 245 171 4
LMFA64 697 563.5 342 51 240 325.5 245 171 4
m Dimension of LMFAD,1,2 stators
(2xN)-@5.5 THRU, @ 10x3.5DP(LMF2S0,LMF2SOEP)
(2xN)-@5.5 THRU, @ 10x1.5DP(LMF1S0,LMF1SOEP)
(2xN)-@4.5 THRU, @8x2DP(LMF0S0,LMFOSOEP)
= ! = IE!
11
I =
£ 2
|l
N © s o
Ls2 (N-1)x60=Ls3 Hs1
Ls Hs
(Ls1)
Type Ls Ls1 Ls2 Ls3 Hs Hs1 Ws Ws1
LMF0S1 120 124.87 31.25 60 11.8 5.9 58 48
LMFOS1EP 120 124.87 31.25 60 11.3 5.7 58 48
LMF0S2 180 184.87 31.25 120 11.8 5.9 58 48
LMFOS2EP 180 184.87 31.25 120 1.3 5.7 58 48
LMFO0S3 300 304.87 31.25 240 11.8 5.9 58 48
LMFOS3EP 300 304.87 31.25 240 11.3 5.7 58 48
LMF1S1 120 122.77 30.6 60 11.8 5.9 88 74
LMF1S1EP 120 122.77 30.6 60 1.3 5.7 88 74
LMF1S2 180 182.77 30.6 120 11.8 5.9 88 74
LMF1S2EP 180 182.77 30.6 120 11.3 5.7 88 74
LMF1S3 300 302.77 30.6 240 11.8 5.9 88 74
LMF1S3EP 300 302.77 30.6 240 1.3 5.7 88 74
LMF2S1 120 123.09 30.4 60 13.8 7.9 118 104
LMF2S1EP 120 123.09 30.4 60 13.3 7.7 118 104
LMF2S2 180 183.09 30.4 120 13.8 7.9 118 104
LMF2S2EP 180 183.09 30.4 120 13.3 7.7 118 104
LMF2S3 300 303.09 30.4 240 13.8 7.9 118 104
LMF2S3EP 300 303.09 30.4 240 13.3 7.7 118 104

B

Los]

%,

ViewA-A

© o~ ~ 00 O~ ~ 3

O O W W NN O OWWNN oo WwWw NN Z

® Dimension of LMFA 3,4 stators

(2xN)-@9THRU, @ 15x6DP

Linear Motor

Iz [
@ & ]
I
[
2 3 // i
1
I
@ s
N NZ {} |
Ls2 (N-1)x92=Ls3 Hs1
Ls Hs
(Ls1)
Type Ls Ls1 Ls2 Ls3 Hs Hs1 Ws Ws1 N
LMF3S1 184 189.62 49.2 92 16.5 10 134 115 2
LMF3S1EP 184 189.62 49.2 92 16 9.8 134 115 2
LMF3S2 276 281.62 49.2 184 16.5 10 134 115 8
LMF3S2EP 276 281.62 49.2 184 16 9.8 134 115 &
LMF3S3 460 465.62 49.2 368 16.5 10 134 115 5
LMF3S3EP 460 465.62 49.2 368 16 9.8 134 115 5
LMF4S1 184 189.03 48.9 92 18.5 12 180 161 2
LMF4ST1EP 184 189.03 48.9 92 18 11.8 180 161 2
LMF4S2 276 281.03 48.9 184 18.5 12 180 161 3
LMF4S2EP 276 281.03 48.9 184 18 11.8 180 161 8
LMF4S3 460 465.03 48.9 368 18.5 12 180 161 5
LMF4S3EP 460 465.03 48.9 368 18 11.8 180 161 5
® Dimension of LMFA 5,6 stators
(Ls1)
Ls Hs
Ls2 (N-1)xLs3=Ls4 (2xN)- @9 THRU, @ 15x6DP Hs1
[ClE i
AR
VA
w
=
N- @6.5 THRU,@10.5x6DP
2 © A1 -
» g;
= [
[
TR I B
Type Ls Ls1 Ls2 Ls3 Ls4 Hs Hs1 Ws Ws1 N
LMF5S1EP 184 188.89 43.7 92 92 16 9.8 240 111 2
LMF5S2EP 276 280.89 43.7 92 184 16 9.8 240 111 3
LMF5S3EP 460 464.89 43.7 92 368 16 9.8 240 111 B
LMF6S1EP 184 188.66 20.97 46 138 18 11.8 334 158 4
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m Mounting tolerances Type H = HIWIN provides the best solution for thermal countermeasures for high-precision
LMFA01 48.5 2 IL'_MFPMserIes positioning platforms.
LMFA02 48.5 " inear Motor LMFP is the new generation of permanent magnet synchronous linear motors. With water
LMFA03 48.5 cooling, the special electromagnetic and heat dissipation design give a better force density
LMFAT1 48.5 performance, and is the only linear motor with a peak force of 20,000 N. Introduced to the
= LMFA12 48.5 European machine tool industry.
2 LMFA13 48.5 In addition, the integrated packaging shell technology can be better than IP65 protection,
— Forcer § S LMFAT4 48.5 in the highly polluted environment of the machine tools industry, such as: cutting fluid,
. o
// ouw Lzl 0.2 machining and cutting, or other high-dust environments.
i LMFA22 50.5
I
(=] 01] EZE} 4+ S LMFA23 50.5 _
- é} % 5 LMFA24 50.5 O Water-cooled design
/7] 0.1/500 == LMFA31 641 O IP65 ingress of protection
— e } LMEA32 b4l O UL and CE certification
{ // LMFA33 641 O Water-cooled continuous force range from 149 N to 7,917 N
Stator LMFA34 641 /:} §-,§_ O Peak force range from 282 N to 20,827 N
LMFA41 66.1 O Installation height 48.5 mm, 50.5 mm, 64.1 mm, 66.1 mm
LMFA42 66.1
LMFA43 66.1 Force chart for LMFP series
LMFA44 66.1
19147
LMFA52 64.1 LMFP64 I 7639
LMFAS3 64.1
LIV 851 LMFP63 I 5729 s
LMFA62 66.1 2869
LMFA63 66.1 LMFP62 — 9574
LMFA64 66.1 1910

13866

LMFP54 RS 5474
2737

0

o
T

(o
(%2}
o
TR
=
—

10400
LMFP53 s 4106
2053

2.4.3 Order code of primary part (forcer) oo

LMFP52 s 2737
1369

Width of forcer Length of forcer Winding code To0cs

LMFP44 —1 — 3774

LM FA 3 1 L
Linear motor Linear motor type 0: 67 mm LMFA0-2 series  None: Standard LMFP43 s 2831 7531

1: 96 mm 1: 145 mm L: Low back EMF 1416

2: 126 mm 2:250 mm 5025

3: 141 mm 3:355mm LMFPA2 - 1557

4:188 mm 4: 460 mm so12

5:248 mm LMFA 3-6 series LMFP41 -

6:342 mm 1: 214 mm
2:375 mm 6757
3:536 mm LMFP34 T
4: 697 mm

5068
LMFP33 B 2149
1075

Peak force
LMFP32 R 1433 M Continuous force(WC)

Continuous force

2.4.4 Order code of magnet track (stator)
| Series | | Model

LMFP31 W 716
358

LMF 0 S 1 EP LMFP26 - 1c7e
0: 58 mm S: Standard LMF0-~2 series EP: Epoxy 304
1: 88 mm C: Customize 1:120 mm None: Cover plate LMFP24-F40 Wy 1692
2: 118 mm 2: 180 mm
3: 134 mm 3:300 mm 0 5000 10000 15000 20000 25000
4: 180 mm LMF3-~5 series
5: 240 mm 1: 184 mm
6: 334 mm 2:276 mm
3: 460 mm
LMF6 series

1: 184 mm
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Table 2-5 LMFP Series specifications Table 2-5 LMFP Series specifications

Symbol  Unit LMFP24-F40 LMFP24-H40 LMFP31-Q10 LMFP31-Q20 LMFP32-Q20 LMFP32-Q40 Symbol  Unit LMFP33-Q30 LMFP33-Q60 LMFP34-Q40 LMFP34-Q80 LMFP41-Q10 LMFP41-Q20
Continuous force F. N 846 838 358 413 7 827 Continuous force 5 N 1240 1240 1653 1433 495 495
Continuous current [ As 5.7 8.6 4.1 8.2 8.2 16.5 Continuous current I As 12.4 24.7 16.5 329 3.4 6.8
Continuous force (WC) FWC) N 1692 1676 757 827 1481 1653 Continuous force (WC) F.(WC) N 2480 2480 3307 2865 990 990
Continuous current (WC) I (WC) Anms 1.4 17.2 8.2 16.5 16.5 32.9 Continuous current (WC) I(wc) Acms 24.7 49.4 33 65.9 6.8 13.6
Peak force (1s) B N 3144 3046 1671 1797 3341 3593 Peak force (1s) 7 N 5390 5390 7187 6757 2820 2820
Peak current (1s) ly Ane 32.8 49.5 25.6 51.2 51.2 102.4 Peak current (1s) I8 Ae 76.8 153.6 102.4 204.8 22.7 45.4
Ultimate force (0.5s) F, N 3380 3264 1833 1833 3667 3667 Ultimate force (0.5s) F, N 5500 5500 7333 7333 2739 2739
Ultimate current (0.5s) Iy A 39 58.8 30.4 60.8 60.8 121.7 Ultimate current (0.5s) Iy A 91.2 182.5 121.7 243.3 27 53.9
Force constant Ky N/A s 148.4 97.4 92.4 50.2 89.8 50.2 Force constant Ki N/A 100.3 50.2 100.3 39.7 145.7 72.9
Attraction force F, N 4583 4583 3121 3121 6243 6243 Attraction force F, N 9364 9364 12485 12485 4682 4682
Maximum winding temperature Tonax © 120 Maximum winding temperature Tonax “© 120
Electrical time constant K. ms 8.3 8 12.3 12 12.7 10.8 Electrical time constant K. ms 12 12 12 12.5 12.6 12.4
Resistance (line to line, 25°C) Rys 0 6.5 3 3.4 0.9 1.7 0.5 Resistance [line to line, 25°C) Rys 0 1.2 0.3 0.9 0.2 5.1 1.3
Resistance (line to line, 120°C) Rz 0] 8.9 4.1 4.7 1.2 2.3 0.7 Resistance (line to line, 120°C) Riz 0 1.6 0.4 1.2 0.3 7 1.8
Inductance (line to line) L mH 53.8 24.1 419 10.8 21.6 5.4 Inductance (line to line) L mH 14.4 3.6 10.8 2.5 64.5 16.1
Pole pair pitch n mm 30 30 46 46 46 46 Pole pair pitch n mm 46 46 46 46 46 46
Minimum bending radius of cable Reend mm 94 94 94 94 90 128 Minimum bending radius of cable Roend mm 113 150 128 176 94 94
Back emf constant (line to line) K, Vime/(m/s) 91.3 60.1 51.1 29 51.7 29 Back emf constant (line to line) K, Veme/(M/s) 57.9 29 57.9 26 84.1 421
Motor constant Kn N/YVW 455 459 38.7 43.3 54.8 57.9 Motor constant Kn N/VW 745 74.8 86.2 79.5 52.6 52.1 .§
Thermal resistance Ry °C/W 0.22 0.21 0.8 0.78 0.41 0.33 Thermal resistance Ry °C/W 0.26 0.26 0.19 0.2 0.78 0.76 $
Thermal resistance (WC) Ru(WC)  °C/W 0.05 0.05 0.2 0.19 0.1 0.08 Thermal resistance (WC) Ru(WC)  °C/W 0.06 0.06 0.05 0.05 0.2 0.19 &
Thermal time constant (WC) tw s 150 Thermal time constant try s 150 150 150 150 150 150 E
Minimum flow rate - L/min 4 4 4 4 5.2 5.2 Minimum flow rate - L/min 5.7 5.7 6.2 6.2 5.2 5.2
Temperature of cooling water - © 20 Temperature of cooling water - © 20 20 20 20 20 20
Pressure drop AP bar 3.18 3.18 0.57 0.57 0.74 0.74 Pressure drop AP bar 0.98 0.98 1.28 1.28 0.89 0.89
Thermal switch - - 1x Pt1000 + 1 x (3 PTC 120 In Series) Thermal switch - - 1x Pt1000 + 1 x (3 PTC 120 In Series)
Maximum velocity at maximum force  Vyuyep m/s 0.77 1.37 2.5 5.1 25 5.1 Maximum velocity at maximum force  Vyyuep m/s 2.4 5.1 2.4 5.2 1.7 3.7
Maximum electric power input Pervax w 16783 19242 8798 13883 17396 29334 Maximum electric power input Per wax w 27092 41645 36123 54011 10205 15999
Maximum dissipated heat output Qppmax W 1735 1819 474 490 939 1137 Maximum dissipated heat output Qb pmax W 1464 1464 1960 1954 486 499
Stall force (WC) FoWC) N 1187 1169 498 584 1014 1153 Stall force (WC) FwCl N 1730 1737 2314 2008 699 692
Stall current (WC) l,(WC) Ane 8 12 5.7 11.6 11.6 23 Stall current (WC) l,(WC) Arms 17.3 34.6 23.1 46.1 4.8 9.5
Maximum DC bus voltage - Ve 600 Maximum DC bus voltage - Ve 600
Mass of forcer M; kg 1" " 6.9 6.9 12.1 12.1 Mass of forcer M; kg 17.8 17.8 23.1 23.1 9.9 9.9
Unit mass of stator M, kg/m 9.3 9.3 16.3 16.3 16.3 16.3 Unit mass of stator M, kg/m 16.3 16.3 16.3 16.3 22.1 22.1
Length of forcer L mm 465 465 221 221 382 382 Length of forcer Ly mm 543 543 704 704 221 221
Width of stator W, mm 118 118 134 134 134 134 Width of stator W, mm 134 134 134 134 180 180

120 mm/N=2, Length of stator/Dimension N L, mm 184 mm/N=2, 276 mm/N=3, 460 mm/N=5

Length of stator/Dimension N L. mm 13%% Tnnr;//NNi 184 mm/N=2, 276 mm/N=3, 460 mm/N=5 Stator mounting distance W, - 7 e e e ” ”
Stator mounting distance W, mm 104 104 115 115 115 115 Total installation height H mm 64.1 64.1 64.1 64.1 66.1 66.1
Total installation height H mm 50.5 50.5 64.1 64.1 64.1 64.1

Note: 1. WC-water cooling
2. LMFP forcer is collocated with LMF stators.
3. Except dimensions,the electrical specifications are in £10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.

Note: 1. WC-water cooling
2. LMFP forcer is collocated with LMF stators.
3. Except dimensions,the electrical specifications are in +10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.
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Table 2-5 LMFP Series specifications

Symbol Unit LMFP42-020 LMFP42-040 LMFP43-Q30 LMFP43-Q60 LMFP44-Q40 LMFP44-Q80 Symbol Unit LMFP52-020 LMFP52-040 LMFP53-Q30 LMFP53-Q60 LMFP54-Q40 LMFP54-Q80
Continuous force F. N 990 990 1416 1485 1887 1887 Continuous force F. N 1422 1422 2133 2133 2737 2737
Continuous current I A 6.8 13.6 10.2 20.4 13.6 27.1 Continuous current . Ame 7.4 14.8 1.1 22.2 14.8 29.6
Continuous force (WC) FWC] N 1979 1979 2780 2969 3774 3791 Continuous force (WC) F.WC) N 2844 2844 4266 4266 5525 5474
Continuous current (WC) [WC) A 13.6 27.1 20.4 40.7 27.2 54.3 Continuous current (WC) IWC) A 14.8 29.6 22.2 bbb 29.6 59.2
Peak force (1s) B N 5640 5640 7367 8460 10049 9975 Peak force (1) E N 7000 7000 10500 10500 13977 13866
Peak current (1s) I Anns 45.5 90.9 69 136.4 90.9 181.8 Peak current (1s) l, Ans 46.3 92.7 69.5 139 92.7 185.3
Ultimate force (0.5s) F, N 5479 5479 8218 8218 10958 10958 Ultimate force (0.5) F. N 7558 7558 11337 11337 15116 15116
Ultimate current (0.5s) Iy A 54.1 108 81 162 108 216 Ultimate current (0.5s) I, A 55 110.1 82.6 165.1 110.1 220
Force constant K N/A e 145.7 72.9 136.3 72.9 138.8 69.5 Force constant K; N/A s 192.3 96.1 192.3 96.1 186.6 92.5
Attraction force F, N 9363 9363 14045 14045 18727 18727 Attraction force F, N 12467 12467 18700 18700 24933 24933
Maximum winding temperature Trnax ‘© 120 Maximum winding temperature Trnax © 120
Electrical time constant K. ms 12.4 13.5 12.6 13.5 12.2 12 Electrical time constant Ke ms 12.6 13.4 12.4 12 12.8 12
Resistance (line to line, 25°C) Rys 0] 2.6 0.6 1.7 0.4 1.3 0.3 Resistance [line to line, 25°C) Rys 0 3.4 0.8 2.3 0.6 1.7 0.4
Resistance (line to line, 120°C) Rizo 0 3.6 0.8 23 0.5 1.8 0.4 Resistance (line to line, 120°C) Rizo 0 4.7 1.1 32 0.8 2.3 0.5
Inductance (line to line) L mH 32.3 8.1 21.5 5.4 15.9 3.6 Inductance (line to line) L mH 42.9 10.7 28.6 7.2 21.7 4.8
Pole pair pitch 2t mm 46 46 46 46 46 46 Pole pair pitch i mm 46 46 46 46 46 46
Minimum bending radius of cable Reend mm 94 113 113 128 113 176 Minimum bending radius of cable Rbend mm 94 113 113 150 113 176
Back emf constant (line to line) K, V,mo/(m/s) 84.1 421 78.8 42.1 80.6 39.9 Back emf constant (line to line) K, Vo/(m/s) 111 55.5 11 b5k 107.5 53.2 o
Motor constant Kn N/YW  73.7 76.7 86.9 94 99.4 103.8 Motor constant K N/YW  85.1 87.7 103.5 101.3 115.8 119.4 E
Thermal resistance Ry °C/W 0.38 0.43 0.26 0.3 0.19 0.22 Thermal resistance Ry °C/W 0.25 0.26 0.16 0.16 0.13 0.14 2
Thermal resistance (WC) Rry(WC) °C/W 0.1 0.1 0.07 0.08 0.05 0.05 Thermal resistance (WC) R(WC) °C/wW 0.06 0.07 0.04 0.04 0.03 0.04 "2"
Thermal time constant tmy s 150 150 150 150 150 150 Thermal time constant ty s 150 150 150 150 150 150 -
Minimum flow rate - L/min 5.2 5.2 5.7 5.7 6.2 6.2 Minimum flow rate - L/min 6.3 6.3 6.8 6.8 7.3 7.3
Temperature of cooling water - © 20 20 20 20 20 20 Temperature of cooling water - © 20 20 20 20 20 20
Pressure drop AP bar 1.17 1.17 1.45 1.45 1.8 1.8 Pressure drop AP bar 1.25 1.25 1.77 1.77 23 23
Thermal switch - - 1 x Pt1000 + 1 x (3 PTC 120 In Series) Thermal switch - - 1x Pt1000 + 1 x (3 PTC 120 In Series)
Maximum velocity at maximum force Vi ~ m/s 1.7 3.7 1.7 3.7 1.7 4 Maximum velocity at maximum force Ve m/s 1.2 2.7 1.2 2.7 1.2 2.7
Maximum electric power input Pewax W 20767 30783 28949 45256 39393 59731 Maximum electric power input Pewax W 23513 33079 35785 51535 46419 63190
Maximum dissipated heat output Qo W 999 881 1436 1242 1998 1769 Maximum dissipated heat output Qoumax W 1544 1446 2366 2366 3023 2628
Stall force (WC) Fo N 1383 1383 1981 2075 2636 2646 Stall force (WC) Fo N 1998 1989 2979 2988 3928 3828
Stall current (WC) ly Ame 9.5 19 14.3 28.5 19 38 Stall current (WC) ly Ame 10.4 20.7 15.5 311 20.7 41.4
Maximum DC bus voltage - Voc 600 Maximum DC bus voltage - Voe 600
Mass of forcer My kg 16.7 16.7 25 25 29.8 29.8 Mass of forcer M; kg 24.8 24.8 33.5 33.5 42.3 42.3
Unit mass of stator M, kg/m 22.1 22.1 22.1 22.1 22.1 22.1 Unit mass of stator M, kg/m 25.6 25.6 25.6 25.6 25.6 25.6
Length of forcer Ly mm 382 382 543 543 704 704 Length of forcer L mm 382 382 543 543 704 704
Width of stator W, mm 180 180 180 180 180 180 Width of stator W, mm 240 240 240 240 240 240
Length of stator/Dimension N L. mm 184 mm/N=2, 276 mm/N=3, 460 mm/N=5 Length of stator/Dimension N L, mm 184 mm/N=2, 276 mm/N=3, 460 mm/N=5
Stator mounting distance W, mm 161 161 161 161 161 161 Stator mounting distance W, mm 222 222 222 222 222 222
Total installation height H mm 66.1 66.1 66.1 66.1 66.1 66.1 Total installation height H mm 64.1 64.1 64.1 64.1 64.1 64.1

Note: 1. WC-water cooling

Table 2-5 LMFP Series specifications

Note: 1. WC-water cooling

2. LMFP forcer is collocated with LMF stators.
3. Except dimensions,the electrical specifications are in £10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.

2. LMFP forcer is collocated with LMF stators.
3. Except dimensions,the electrical specifications are in +10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.
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2.5.1 LMFP Series F-V curves

® Force and velocity curves ( DC bus voltage = 325 Vo)
Table 2-5 LMFP Series specifications

3500 1800 4000
Symbol Unit LMFP62-020 LMFP62-Q40 LMFP63-Q30 LMFP63-060 LMFP64-Q40 LMFP64-Q80 ‘ Peak force Fp 1600 L—--\ Peak force Fp 3500 Peak force Fp
3000 <Y [
Continuous force F. N 2029 1910 2865 3043 4058 3820 \ LMFP2d-FL0 1400 | \ LMFPaT-Q10 2000 \ LMFPaz-020
L\ —— LMFP24-H40 \ —— LMFP31-20 [ N Y —— LMFP32-040
Continuous current I Ane 7 13.9 104 20.9 13.9 27.8 &0 \ T A T ~ e \ —
=z =z =z
Continuous force (WC) Flwe) N 4057 3933 5732 6086 8115 7639 g 2000 AN Cont.force Fe g 0 TN Cont. force Fe T 2000 AN Cont.force Fe
g e LMFP24-F40 £ \ e LMFP31-Q10 £ e LMFP32-020
Continuous current [WC) IIWC) A, 139 278 209 07 278 55.7 £ 1500 \\\ — w0 | O :EE W —_— oz |2 1500 \| —— LEP3000
Peak force (1s) F, N 10414 9805 14211 15620 20827 19147 1000 LA Cont force We 0 \ X Cont.force We 1000 \A \ Contforce We
Peak current (1s) I8 A 419 83.8 62.9 125.7 83.8 167.6 500 \ e LMFP24-F40 200 \ \ e LMFP31-Q10 500 —\ \ e LMFP32-020
Ultimate force (0.55) F, N 10481 10481 15722 15722 20962 20962 0 = LMRRadHa0 0 \ = LMEP-a 0 = LMRPSZAi0
5 0 1 2 3 4 0 2 4 6 8 10 0 2 4 6 8 10
Ultimate current (0.5s) Iy A 49.8 99.6 74.7 149.3 99.6 199.1 Velocity [m/s) Velocity [m/s) Velocity [m/s)
Force constant K N/A s 291.7 141.5 274.2 145.8 291.7 1371
Attraction force F, N 18727 18727 28091 28091 37454 37454 6000 8000 3000
) Lo ‘ Peak force Fp 7000 Peak force Fp Peak force Fp
Maximum winding temperature T °c 120 5000 == \ LMFP33-Q30 ‘—""'\\ LMFP34-Q40 2500 LMFP41-Q10
Electrical time constant K. ms 126 127 13.1 119 124 122 2000 \ == LMFP33-060 TN == LMFP3-080 o0 \ == LMFP4I-020
) ) ) . = [ v — = 5000 —— — = [ \ —
Resistance (line to line, 25°C) Ros 0 5.1 1.2 3.2 0.9 2.6 0.6 % \\ Cont. force Fe % \ Cont. force Fc % \\ Cont. force Fe
. . . 2 — 2 4000 — \ £ —
Resistance (line to line, 120°C) Riz 0 7 1.6 bb 1.2 3.6 0.8 s 3000 N\ — LMFP33-Q30 S N\ == LMFP34-040 S 1500 \\ —— LMFP41-Q10
= LMFP33-060 3000 —— LMFP34-Q80 —— LMFP41-020
Inductance (line to line) L mH 64.3 15.2 418 10.7 32.2 7.3 2000 X R \ I 1000 \ -
2000
Pole pair pitch 7 - 46 46 46 46 4 4 1000 Cont. force Wc \‘ \‘ Cont. force Wc 500 \ \ Cont. force Wc
—— LMFP33-030 1000 —— LMFP34-Q40 —— LMFP41-Q10
Minimum bending radius of cable Riend mm 94 113 113 150 113 176 0 \ —— MFP33-Q60 0 ‘ = [ MFP34-Q80 \ \ —— MFP41-Q20
0
Back emf constant (line to line) K, Vimd/[m/s) 168.4 79.2 157.3 84.2 168.4 79.3 0 2 4 6 8 10 02 4 6 8 10 0 2 4 6 _g
Velocity (m/s) Velocity (m/s) Velocity (m/s) e
Motor constant K N/YW 1048 102.4 125.7 1253 147.8 144.8 $
Thermal resistance Rry °C/W 0.18 0.2 0.13 0.12 0.09 0.1 4000 8000 12000 &
Thermal resistance (WC) Rpy(WC) °C/W 0.05 0.05 0.03 0.03 0.02 0.03 Peak force Fp 2000 T Peak force Fp Peak force Fp E
5000 X \ ¥ 10000 .
Thermal time constant s s 150 150 150 150 150 150 \ FMFpiz-a20 IRNAY LMFPAS %0 \ LMFPAL-QL0
\ == LMFP42-040 6000 \ == LMFP43-60 \ == LMFP44-Q80
Minimum flow rate - L/min 6.8 6.8 7.3 7.3 7.8 7.8 5 4000 \ — = s000 \\ — 5 8000 | \-\
. o g \ Cont. force Fc E \ Cont. force Fc E \ Cont. force Fc
Temperature of cooling water - © 20 20 20 20 20 20 :‘E 3000 N MFPA2-020 E 4000 \ LMFP43-030 E 6000 —— \\ e LMFPL4-LO
Pressure drop AP bar 1.64 1.64 2.25 2.25 8 8 2000 \\ == LMFP42-Q40 3000 == LMFP43-060 4000 \ = LMFP44-Q80
Thermal switch - - 1 x Pt1000 + 1 x (3 PTC 120 In Series) \ \ Cont. force We 2000 \ \\ Cont. force We \ \ Cont. force We
. . . 000 2000
Maximum velocity at maximum force  Vyue — m/s 0.7 1.9 0.7 1.8 0.7 1.9 ! \ = LMFP42-G20 1000 ‘\ ‘\ == LMFP43-030 \ == LMFP44-Q40
= LMFP42-Q40 —— LMFP43-Q60 == L MFP44-Q80
Maximum electric power input Peuax W 25724 35483 36060 56557 52500 70087 0 0 0
! 0 2 4 6 0 2 4 6 0 2 4 6
Maximum dissipated heat output Qpumx W 2029 1855 2883 3130 4173 3723 Velocity (m/s) Velocity (m/s) Velocity (m/s)
Stall force (WC) Fo N 2812 2679 4022 4251 5693 5359
Stall current (WC) I A 9.7 195 146 29.2 195 39 8000 12000 16000
7000 Peak force Fp Peak force Fp 14000 Peak force Fp
Maximum DC bus voltage - Voe 600 \ LMFP52-Q20 10000 = \ LMFP53-Q30 ‘\ LMFP54-40
6000 —! — i — i 12000 — \ — :
Mass of forcer M, kg 334 334 467 467 57.6 57.6 o \ LMFPS2-040 sooo %\ LMFPS3-060 \ LMFPS4-050
= 3 — = \ — = 10000 —— \
Unit mass of stator M, kg/m 418 418 418 418 418 418 2 1000 \ Cont. force Fe S o \ Cont. foree Fe z oo \\‘ Cont.force Fc
2 —— \ — ' 2 — \, — " 2 — \ — X
Length of forcer L mm 382 382 543 543 704 704 £ 2000 \ e 8 \ piigeiel I SN \ S
) - - 4000 - : g
Width of stator W, mm 334 334 334 334 334 334 2000 — — —
i . \ \ Cont. force We 2000 Cont. force Wc 4000 \ \ Cont. force Wc
Length of stator/Dimension N L mm 184 mm/N=4 1000 X \ LMFPS2-020 — LMFP53-030 2000 X \ LMFP54-040
Stator mounting distance W, mm 158 158 158 158 158 158 0 == LMFP52-040 0 === LMFP53-Q60 0 \ \ == LMFP54-G80
. . i 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Total installation height H mm 66.1 66.1 66.1 66.1 66.1 66.1 ) ) )
Velocity (m/s) Velocity (m/s) Velocity (m/s)
Note: 1. WC-water cooling
2. LMFP forcer is collocated with LMF stators. 12000 16000 25000
3. Except dimensions,the electrical specifications are in +10% of tolerance. Peak force Fp 14000 Peak force Fp Peak force Fp
4. We reserve the right to change, please follow customer recognition drawings. 10000 N LMFP62-Q20 \ LMFP63-Q30 20000 LMFP64-Q40
\ —— LMFP62-040 12000 |— —— LMFP63-Q60 AN == LMFP64-080
8000 — \ \ \
Z \ = 10000 —— \ Z 15000 — \
o \‘ Cont. force Fc o \\ Cont. force Fc o \ Cont. force Fc
E 6000 — N\ e LMFP62-20 § 8000 \ e LMFP63-Q30 § \\ === LMFP64-Q40
4000 \ —— L MFP62-Q40 6000 A —— LMFP£3-060 10000 \ —— LMFPt4-Q80
\ —— =
2000 \ Cont. force Wc 4000 Cont. force Wc 5000 \ Cont. force Wc
\ e L MFP62-Q20 2000 \ \\ —— LMFP¢3-030 \ —— LMFP64-Q40
0 = LMFP62-Q40 0 = L MFP3-Q60 0 = LMFP64-Q80
0 1 2 3 0 1 2 3 0 1 2 3

Velocity (m/s) Velocity (m/s) Velocity (m/s)
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. N = - - .
Force and velocity curves [DC bus voltage = 600 Voc 2.5.2 LMFP Series forcers and stators dimensions
3500 1800 ‘ 4000
‘ Peak force Fp 1600 =T Peak force Fp 3500 Peak force Fp
3000 [==%= v - .
\\ LMFP24-F40 raa0 |} \“ LMFP31-Q10 \ LMFP32-Q20 ® Dimension of LMFP 2 forcers
2500 ! e | MFP24-H40 \ e=e= [ MFP31-020 3000 — \ == MFP32-Q40
\ e — 1200 —— \ 2500 \ S —
Z 2000 " \-‘ Cont. force Fc z 1000 \_ Cont. force Fc z [ \ Cont. force Fc 35.8
8 \ e LMFP24-F40 ] ‘\ e LMFP31-Q10 8 2000 —— \\ e | MFP32-Q20 -
£ 1500 \\\ = LMFP24-H40 5 800 Y == LMFP31-020 € 1500 \ = LMFP32-040 17.9 Moving Direction(+] — (2xN)-M5x0.8P
— 600 | A 3 P
1000 \ Cont. force F Cont. force F \ \ Cont. force F TN
\ \\ ont. force Fcwc AOU X \‘ ont. force Fcwc 1000 l \ ont. force Fcwc s () // A | g
500 — | MFP24-F40 \ \ — | MFP31-Q10 500 X A e | MFP32-Q20 % s> I " =
\ \ == LMFP24-HA0 200 \ \ == LMFP31-Q20 \ = LMFP32-Q40 - W \tﬂ:@:& @ @ @
0 L\ 0 1 0 = ~| 131 i) A ol 2
0 2 4 6 8 0 5 10 15 20 0 5 10 15 20 2 W -
Velocity (m/s) Velocity (m/s) Velocity (m/s) 2-M3x0.5Px6DP -3 L3 )) ® o
g@m ) ] / View A-A
6000 8000 3000 2-G1/8x8DP )
Peak force Fp 7000 ‘ Peak force Fp Peak force Fp 17 43 (N-1)x52.5=Lf1
5000 ==T"={ LMFP33-Q30 -\ LMFP34-Q40 2500 | LMFP41-Q10 '
\\ == | MFP33-Q60 6000 —— \\ == | MFP34-Q80 ‘\ == MFP41-Q20 264 } (1000} Lf
4000 5000 \ — 2000 ——¢
z \ Cont. force Fc z \\ Cont. force Fc z \\ Cont. force Fc
33000 —— \\ e LMFP33-030 S 4000 —— \ e LMFP34-Q40 51500 |\ = LMFP41-Q10
2 - \ \\‘ =—= LMFP33-Q60 s 23000 \\ == | MFP34-Q80 s oo L\ \\ = | MFP41-Q20 Type Lf Lf1 N
b\
\ \ Cont. force Fewce 2000 \l \\ Cont. force Fewc \ \ Cont. force Fewce LMFP24-F40 465 367.5 8
1000 e | MFP33-Q30 =X \ e | MFP34-Q40 500 e | MFP41-Q10 _
\ \ == LMFP33-Q60 1000 \ \ == | MFP34-Q80 w = [ MFP41-Q20 LMFP24-H40 465 367.5 8
0 0 0 ]
0 5 10 15 20 0 5 10 15 20 0 5 10 15
Velocity (m/s) Velocity (m/s) Velocity (m/s) 3
o
6000 8000 12000 u
J——— - . n_
Peak force Fp 7000 1 \ Peak force Fp Peak force Fp ] DImenSIOh Of LM FP 3'4 forcers o
5000 LMFP42-Q20 \ LMFP43-Q30 10000 LMFP44-Q40 s
\\ e MFP42-Q40 6000 | \ == | MFP43-Q60 \\ e=e= | MFP44-Q80 =
4000 \ — 8000 |\ 46.7
= 5000 | —
z \\ Cont. force Fc Z “ Cont. force Fc = \\ Cont. force Fc 23.4 Moving Direction(+) — (2xN)-M5x0.8P
© 3000 —— “ e LMFP42-Q20 S 4000 | \ e LMFP43-Q30 S 6000 | \ e LMFP44-Q40 o /L
K \ —— LMFP42-040 2 \ —— LMFP43-Q60 2 \ —— [ MFP44-Q80 0 ® b
2000 L\ L\ — s000 1 i) —— woo VLN — .18 A— = 125
\ \ Cont. force Fcwc 2000 \ \ Cont. force Fcwc \ \ Cont. force Fcwc © | 4@ ﬁﬂ:ﬁi $ $ N $ 25
1000 e | MFP42-Q20 1000 % e | MFP43-Q30 2000 e | MFP44-Q40 foc] 2-M3x0.5Px6DP " A— N
w = LMFP42-Q40 \ == LMFP43-Q60 \ == LMFP44-Q80 =e S
0 1 0 0 1 |2 3]
0 5 10 15 0 5 10 15 0 5 10 15 &> & & & %7
Velocity (m/s) Velocity (m/s) Velocity (m/s) ,@\ | View A-A
I
8000 12000 16000 o 5. 2-61/8x8DP al 1
7000 Peak force Fp Peak force Fp 14000 Peak force Fp 119 90 (N-1)x80.5=Lf1
\ LMFP52-020 10000 F== \ LMFP53-030 \ LMFP54-Q40 32.9] (1000) Lf
6000 — \ e | MFP52-Q40 \ e | MFP53-Q60 12000 —— \ w=em= | MFP54-Q80
\ — 8000 | | \ \\ [
= 5000 ——— \ Cont. force Fe = \\ Cont. force Fc z 10000 —— \ Cont. force Fc
@ 4000 \\ e LMFP52-Q20 @ 6000 \\ e LMFP53-Q30 g 8000 \\ e LMFP54-Q40 Type Lf Lf1 Wi Wi1 W2 Wif3 N
£ 5000 \ = MFP52-040 & \ == wFes3-e0 | & \ = LMFPS4-Q80 LMFP31-Q10 221 80.5 141 40.5 60 128.5 2
N b 4000 —_ A
2000 \ \\ Cont. force Fewe \ \\ Cont. force Fewe 4000 \ ‘\ Cont. force Fewce LMFP31-Q20 921 80.5 141 40.5 60 128.5 2
% \‘ e L MFP52-Q20 2000 e | MFP53-Q30 % X‘ = L MFP54-Q40
1000 \ \ e LMFP52-040 \ \ e LMFP53-060 2000 \ \ e LMFP54-080 LMFP32-Q20 382 241.5 141 40.5 60 128.5 4
0 0 5 . . 8 0 0 5 . s s 0 0 5 . s 1 e LMFP32-Q40 382 241.5 141 40.5 60 128.5 4
Velocity (m/s) Velocity (m/s) Velocity (m/s) LMFP33-Q30 543 402.5 141 40.5 60 128.5 6
12000 16000 25000 LMFP33-Q60 543 402.5 141 40.5 60 128.5 6
Peakorce Fp 14000 ==p==1, Peak force Fp Peak force Fp LMFP34-Q40 704 563.5 141 405 60 128.5 8
10000 LMFP62-Q20 ) LMFP63-Q30 20000 LMFP64-Q40
\\ == LMFP62-Q40 12000 —— \\ e LMFP63-Q60 \ e LMFP64-080 LMFP34-Q80 704 563.5 141 40.5 60 128.5 8
8000 —— I I,
\ 1\ \ _ \
z \\ Cont. force Fc g 10000 \\ Cont. force Fc z 18000 | \‘\ Cont. force Fc LMFP41-Q10 221 80.5 188 54 80 175.5 2
g 000 — LMFP2.020 | g 5000 \ — wrpezan | \ — LMFPe-0i0 LMFP41-Q20 221 80.5 188 54 80 175.5 2
L \ === LMFP62-Q40 2 6000 \. = | MFP63-Q60 € 10000 | \\ w—e= | MFP64-Q80
4000 — \ — LMFP42-Q20 382 241.5 188 54 80 175.5 4
\\ Cont. force Fcwce 4000 \ Cont. force Fcwc \ Cont. force Fewce
2000 — LMFP62-020 A\ MFP63-030 5000 A MFP64-040 LMFP42-Q40 382 241.5 188 54 80 175.5 4
\ T MRRezQd 2000 \ \ T LMRRES-060 \ T LMRRe-Q80 LMFP43-Q30 543 402.5 188 54 80 175.5 6
0 0
0
o 1 2 3 4 5 o 1 2 3 4 5 0 2 4 6 LMFP43-Q60 543 402.5 188 54 80 175.5 6
Velocity (m/s) Velocity (m/s) Velocity (m/s)
LMFP44-Q40 704 563.5 188 54 80 175.5 8
LMFP44-Q80 704 563.5 188 54 80 175.5 8
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m Dimension of LMFP 5,6 forcers

46.7
23.4 -
Moving Direction(+) — [Nxn)-M8x1.25P
o @ /L —
o | @ E
LB e B 0
& | o-max0.5px60P I A*T
— I o~
. 1
z
I
[l
© & & © 2
g()(%\ 2-G1/8x8DP a -
119 90 (n-1)x80.5=Lf1
132.9 (1000) Lf
Type Lf Lf1 wf Wf1 Wf2 Wf3 N
LMFP52-Q20 382 241.5 248 4h 160 235.5 3
LMFP52-Q40 382 241.5 248 4b 160 235.5 3
LMFP53-Q30 543 402.5 248 4b 160 2355 8]
LMFP53-Q60 543 402.5 248 4b 160 2859 8
LMFP54-Q40 704 563.5 248 4b 160 285, 8
LMFP54-Q80 704 563.5 248 [2A 160 235.5 3
LMFP62-Q20 382 241.5 342 51 240 329.5 4
LMFP62-Q40 382 241.5 342 51 240 329.5 4
LMFP63-Q30 543 402.5 342 51 240 329.5 4
LMFP63-Q60 543 402.5 342 51 240 329.5 4
LMFP64-Q40 704 563.5 342 51 240 329.5 4
LMFP64-Q80 704 563.5 342 51 240 329.5 4

©® o o oo B~ M~ © O o~ O~ B~ ~ 3

® Dimension of LMF 2 stators

Type

LMF2S1EP
LMF2S2EP
LMF2S3EP

Type

LMF3S1EP
LMF3S2EP
LMF3S3EP
LMF4S1EP
LMF4S2EP
LMF4S3EP

[2xN)-@5.5THRU, @10x3.5DP

] M
|l
— BN \\ \\
2 2 A
— \
L |
30.4 \ (N-1)x60=Ls3 \
Ls
Ls1
Ls Ls1 Ls3 Hs Hs1
120 123.09 60 13.3 7.7
180 183.09 120 13.3 7.7
300 303.09 240 13.3 7.7

Dimension of LMF 3,4 stators

(2xN)-@9THRU, @15x6DP

Il
|
||
- \\
%1 ‘;” ‘\\ ‘\\
\\
I
y
L ) I © sl
Ls2 (N-1)x92=Ls3
Ls |
Ls1
Ls Ls1 Ls2 Ls3 Hs
184 189.62 49.2 92 16
276 281.62 49.2 184 16
460 465.62 49.2 368 16
184 189.03 48.9 92 18
276 281.03 48.9 184 18
460 465.03 48.9 368 18

Hs1
9.8
9.8
9.8
11.8
11.8
11.8

118
118
118

|
]
T

5z

Hs1

Ws1
104
104
104

Hs1

134
134
134
180
180
180

115
115
115
161
161
161

o w N Z

Linear Motor

a w N W N Z
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®m Dimension of LMF 5,6 stators 2.5.3 LMFP Order code of primary part (forcer)

(Ls1) Width of forcer Length of forcer Wiring Code

Ls Hs LM FP 3 2 - 04
Ls2 (N-1)xLs3=Ls4 (2xN)-@9THRU, @ 15x6DP Hs1 Linear motor  Linear motor type 2: 126 mm LMFP 2 series
3: 141 mm 4: 465 mm
e 4:188 mm ;
N S IH LMFP 3-6 series
\ @ A& 5: 248 mm 1: 221 mm
6:342mm 2:382 mm
\\ 3: 543 mm
S - 4:704 mm
// N-@6.5THRU,@10.5x6DP
= P Y BE:
[
3 \\ 2.5.4 LMFP Order code of magnet track (stator)
Y Width of Stator m Length of Stator Magnet Package
i Tl @ sl & LMF 3 s 1 EP 8
2:118 mm S: Standard LMF2 series EP: Epoxy &
Type Ls Ls1 Ls2 Ls3 Ls4 Hs Hs1 Ws Ws1 N 3: 134 mm C: Custom 1:120 mm &
LMF5S1EP 184 188.89 437 92 92 16 9.8 240 11 2 4:180 mm 2: 180 mm =
LMF5S2EP 276 280.89 43.7 92 184 16 9.8 240 m 3 5: 240 mm 3:300mm
6:334 mm LMF3~5 series
LMF5S3EP 460 464.89 437 92 368 16 9.8 240 11 5 1. 184 mm
LMF6S1EP 184 188.66 20.97 46 138 18 1.8 334 158 4 2:276 mm
3: 460 mm
LMFé series
1: 184 mm
m Mounting tolerances
Type H
LMFP24 50.5
Eorcer LMFP31 64.1
(=] LMFP32 64.1
LMFP33 64.1
LMFP34 64.1
<
i LMFP41 66.1
Q.
S LMFP42 66.1
< LMFP43 66.1
LMFP44 66.1
| [ 1 LMFP52 64.1
1 | \ | LMFP53 64.1
LMFP54 64.1
LMFP62 66.1
Stator [=10.1/500] LMFP63 66.1

LMFP64 66.1



HIWIN. MIKROSYSTEM HIWIN. MIKROSYSTEM
50 MP99TE03-2607 Linear Motor 5 1

H The LMFC precision cooling system supports the LMFP/LMFA series of linear motors. The H H H
LMFC Series precision ooling system supp ) _ 2.6.1 LMFC Series forcers and stators dimensions
] Precision water LMFC provides precise insulation through a dual reflux water cooling system which keeps
cooling the temperature of the motor consistent within 2°C across the surface. m Dimension of LMFC 3,4 forcers
The precision cooling system can be directly installed with the LMFP/LMFA forcer, and the
precision cooling stator can be jointed without limit. L 1.9 (2xN)- @30
|
a— | |
5 I _
O Precisi ling desi = . 2
recision water cooling design <7 H l:” /\
O Used with LMFA and LMFP series linear motors = } {}
O Efficient water temperature management with less than 4°C inlet/ 2 A ] kj
outlet temperature difference. = h 4 r \ \ E 2
O Effective at maintaining cooler temperatures from heat generated ® /\@
during linear motor cycling. {} {} Kj
O Easy installation, unlimited splicing for the stator precision water RPN ®®
cooling LI @ @ © o o
o 90 ' U (N-1)xB0.5=Lct
@ Multi-insulation patent 2-G 1/8 x 8DP Lc
e Precision cooling
channel patent Type Motor Lc Lct We wel We2 We3 Weé Wc5 N
Direct drive motor
O (cchnology LMFC31  LMFA31/LMFP31 214 80.5 150 45 60 131 70 34.5 2
LMFC32  LMFA32/LMFP32 375 241.5 150 45 60 131 70 34.5 4
LMFC33  LMFA33/LMFP33 536 402.5 150 45 60 131 70 34.5 6
s LMFC34  LMFA34/LMFP34 697 563.5 150 45 60 131 70 34.5 8
\? LMFC41 LMFA41/LMFP41 214 80.5 197 58.5 80 178 93.5 34.5 2
LMFC42  LMFA42/LMFP42 375 241.5 197 58.5 80 178 93.5 34.5 4 _3
_
o Unlimited ) LMFC43  LMFA43/LMFP43 563 402.5 197 58.5 80 178 93.5 34.5 6 J-’,
stroke design OWater cooling motor technology o
LMFC44  LMFA4L/LMFP44 697 563.5 197 58.5 80 178 93.5 34.5 8 [
=
|
The thermal imager shows that the temperature of motor surface is significantly m Dimension of LMFC 5,6 forcers
reduced.
58.6
1.9 (Nxn)-@30 | \
Standard motor Motor with precision cooler LMFC =T \ \ _
- o
o @ =
’ g ~
o
. o @ =
e 1 e 'e @ i
_ 1 ® =
®
; erature: approx. 26 °C {} m N
o6 o N N
{@ ®
10_] 90 (N-1)x80.5=Lc
Standard Lc
Type
Type Motor Lc Lc1 Wc Wc1 Wc2 Wc3 Wcé Wc5 N n
LMFC52  LMFA52/LMFP52 375 241.5 257 48.5 160 236 185.5 128.5 3 4
IN LMFC53  LMFA53/LMFP53 536 402.5 257 48.5 160 236 185.5 128.5 3 6
LMFC54  LMFA54/LMFP54 697 563.5 257 48.5 160 236 185.5 128.5 3 8
Reverse
Type LMFC62  LMFA62/LMFP62 375 241.5 351 55.5 240 330 249.5 175.5 4 4
ouT LMFC63  LMFA63/LMFP63 536 402.5 351 55.5 240 330 249.5 175.5 4 6
LMFC64  LMFA64/LMFP64 697 563.5 351 55.5 240 330 249.5 175.5 4 8
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m LMFC3,4-S Series Stator Precision Water Cooling Dimensions
Straight Out Type Stator Precision Water Cooling

2.6.2 LMFC Series forcers and stators dimensions He LelNote 2 End block
| He .30 _Lc3 A Cooling pipe nd bloc Hcl
R r I i
B Mounting tolerances of LMFC3,4 [ ] @ = I : B 7 [ ]
[ © & C & || @
_ | | |
s ol = | | |
s =l b
Precision cooler forcer g E “ “ “
Forcer o) |
3¢ — | :
5% I @ v @ () N & @ s | &
23 e || =5 =1
= f—
S s ;% A-A Lc2 Lel | A (2XN])- @9THRU 2 @9 THRU, 2-G1/8x8DP
[ S <= ?15x9.4DP
T o
e g8
T I o o) Type Lc Lc1 Lc2 Lc3 Wc Wc1 Hc Hc1 Hc2
<< LMFC3 - 63.5 58.5 92 155 115 19 18.5 13
LMFC4 - 63.5 58.5 92 201 161 21 20.5 (5]
1. Dimension of LMFC3&4(S) is the same as LMFC3&4 (R). The only difference is the in/outlet position.
[710.1/500] Stator ) N 2. Lc: Total jointing length of stator
Precision cooler stator H1:0nly precision cooler stator
H2:0nly precision cooler forcer
y p
H3:Both precision cooler forcer/stator
® | MFC5,6 Series Stator Precision Water Cooling Dimensions
Straight Out Type Stator Precision Water Cooling
Type H1 H2 H3
End block Cooling pipe
LMFA31/LMFP31 67.1 76 79 Lc [Note.1) . 5189 iop’
Hc2 - | :
LMFA32/LMFP32 67.1 76 79 1o ,’ﬂr_ﬁ *M't
LMFA33/LMFP33 67.1 76 79 [ ] o K= 0 I ]
LMFA34/LMFP34 67.1 76 79 ‘
\
LMFA41/LMFP41 69.1 78 81 | "
LMFA42/LMFP42 69.1 78 81 “ 25 1/8 x 8DP 2
- [}
LMFA43/LMFP43 69.1 78 81 | 8
8 ol G o
LMFA44/LMFP44 69.1 78 81 = ‘ o <
| |
|
|
® Mounting tolerances of LMFC5,6 = ‘
% |
gc ol
® S
5 % @ L &) cE@ O ©) |
Precision cooler forcer § i A-A LeZ | Let
[7]0.1] Forcer 25
// = é- Type Lc Lc1 Lc2 Lc3 Wc Wce1 Hc Hc1 Hc2
g : LMFC5 - 40.5 58.5 69 251 222 26 25.5 19.8
aa LMFC6 - 40.5 58.5 69 345 316 28 275 21.8
el g _ >o 1. Lc: Total jointing length of stator
T =
® | MFC3,4-R series stator precision water cooling dimensions
o Return flow type stator precision water cooling
ator
=10.1/500 . H1:0nly precision cooler stator
Precision cooler stator H2:0nly precision cooler forcer He e Lc(Note.2)
H3:Both precision cooler forcer/stator " 3C 30 Lc3 A Cooling pipe @9 End block _Hcl
(T 1 I — R =i 7 [
Y & 1) & [ & o | @
| | | |
— | | | | @
Type H1 H2 H3 2 L 12
| | | |
LMFA52/LMFP52 74.1 76 86 “ | “ “
LMFA53/LMFP53 74.1 76 86 i @ | @ N © @ g @
o || =5 =i
LMFA54/LMFP54 74.1 76 86 AA L2 | L | (2xNI-09 THRU 2.09 THRU,
LMFA62/LMFP62 76.1 78 88 : 26 1/8x8DP
LMFA63/LMFP63 76.1 78 88 Type Lc Lc1 Lc2 Lc3 Wc Wc1 Hc Hc1 Hc2
LMFAb4/LMFP64 761 78 88 LMFC3 - 63.5 58.5 92 155 115 19 18.5 13
LMFC4 - 63.5 58.5 92 201 161 21 20.5 15

1. Dimension of LMFC3&4(S) is the same as LMFC3&4 (R). The only difference is the in/outlet position.
2. Lc: Total jointing length of stator
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®m LMFC 3,4 Series cooling pipe

B LMFC 5 Series cooling pipe

(L)

|
—

,@,

\ ,®,

16
(24)

= 4

=

N-09 THRU (N-1)x92=P 36
Specifications L(mm) N P(mm) Weight(g/pc) For stator
LMFC5-P-0092 92 1 0 85
LMFC5-P-0184 184 2 92 65 LMF5S[IEP
LMFC5-P-0276 276 3 184 96
LMFC5-P-0368 368 4 276 132 Note:
LMFC5-P-0460 460 5 368 167 1.LMFC5 Series includes end blocks and triple cooling pipes.
LMFC5-P-0552 552 6 460 200 2.[LClis defined bytf)taljointling lzlangth z‘sttatorsA If the length is longer
than 1288 mm, multiple cooling pipes will be connected to cover the total
LMFC5-P-0644 644 7 552 227 length.
LMFC5-P-0736 736 8 (YA 260 3.Take Lc=3312 mm for example,
LMFC5-P-0828 828 9 736 291 3312 mm =1288 mm*2+736 mm*1.
Therefore, LMFC3-P-1288*2 and
LMFCS-P-0920 920 10 828 317 LMFC3-P-0736*1 will be ultilized.
LMFC5-P-1012 1012 " 920 350 4.All connectors of precision cooler stator are connected with special
LMFC5-P-1104 1104 12 1012 384 adhensive, turning it will cause manual damage and responsibility will be
LMFC5-P-1196 1196 13 1104 415 (e Ly dite wesars
LMFC5-P-1288 1288 14 1196 451

LMFCS5 (g/set)

End block weight of LMFC5 (S)

2030

m LMFC 6 Series cooling pipe

Linear Motor

‘ (L) ‘ ‘ (L) ‘
10
: N | T
Voo == - ‘
PR ‘ —q ‘ = | =1 @
@ (P @ s @ @ @ R
‘ Vo ‘ ] el & = ‘ i
- S -] @ ¢
\ \ - 6
A 0 N-09 THRU (N-1)x46=P 13
N-@9THRU (N-1)x92=P 36
A-A
Specifications L(mm) N P(mm) Weightlg/pc) For stator Specifications L(mm) N P(mm) Weight(g/pc) For stator
LMFC3-P-0092 72 ! 0 17 LMFC6-P-0184 184 A 138 62
LMFC3-P-0184 184 2 92 32 LMF3SLI (EP) LMESSIEP
LMF4S[] (EP)
AT 5 U e e et sl LMFC6-P-0368 368 8 322 125
LMFC3-P-0368 368 4 276 61 Nt Note:
LMFC3-P-0460 460 ° 368 76 1. LMFC3&4 Series includes end blocks and dual cooling pipes LMFC6-P-0552 552 12 506 190 1L IR S e e et e e it erelli s
’ ) 5 L gpip | 2.[LClis defined by total jointing length of stators. If the length is longer
LMFC3-P-0552 552 6 460 91 2.[LClis defined by total jointing length of stators. If the length is longer than 1288 mm. multiple cooling pines will be connected to cover the fotal
LMFC3-P-0644 bbb 7 552 105 than 1288 mm, mult cooling pipes will be connected to cover the total LMFC6-P-0736 736 16 690 247 length ' ? S
LMFC3-P-0736 736 8 b4k 120 Lol 8 Tle Le=BERmm i eamEe
3. Take Lc=3312 mm for example, . .
LMFC3-P-0828 828 9 736 135 3312 mm =1288 mm*2+736 mm*1 LMFC6-P-0920 920 20 874 301 3312 mm =1288 mm*2+736 mm*1.
: Therefore, LMFC3-P-1288*2 and
LMFC3-P-0920 920 10 828 149 Therefore, LMFC3-P-1288*2 and LNYEED- P 7T il rm il
LMFC3-P-1012 1012 1" 920 164 ';1?3"3'0736*1 ‘;"i“ be_ u.ltilizedi Swith o LMFC6-P-1104 1902 2 st 20 4. All connectors of precision cooler stator are connected with special
LMFC3-P-1104 1104 12 1012 179 ;ih c?nnetctor.so .:Jre:lcllsmn €00 erstfzorare conr;ecte wn.bjiema.“b adhensive, turning it will cause manual damage and responsibility will be
adhensive, turning it will cause manual damage and responsibility will be _p.
LMFC3-P-1196 1196 13 1104 193 S—— LMFCé6-P-1288 1288 28 1242 428 taken by the user. "
(]
LMFC3-P-1288 1288 14 1196 208 End block weight of LMFC6 (S) =
End block weight of LMFC3&4 (S&R) LMFC6 (set) 2908 $
LMFC3 (g/set) 960 &
LMFC4 (g/set) 1040 =
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Specification code

Precision cooler forcer series

Linear Motor

as the LMS series but have about 2 times the thrust. Because forcers are arranged in a

- The HIWIN LMSC synchronous linear motors are core-type, with the same characteristic
2 7 LMSC Series
| Linear Motor

special way between two stators, attraction of forcers and stators will be offset. Load on
slide rail is greatly reduced, and relatively high thrust density can be achieved in a very

small volume.

57

Width of precision cooler forcer Length of precision cooler forcer O Magnetic force is offset
e 2 2 2 O Rails are not pre-stressed by magnetic attraction
LM FC 3 1 O Can be water-cooled
3. LMFA3CI/LMFP3] 1: LMFACI1/LMEPC O Continuous force range from 1070N to 1819 N
4: LMFA4I/LMFP4L] 2: LMFALJ2/LMFP[J2 O Peak force 2140 N
5: LMFA5[]/LMFP5[] 3: LMFALJ3/LMFPLI3 O Installation height 131.5 mm
6: LMFA6L]/LMFP6[] 4: LMFACI4/LMFPLI4
Force chart for LMSC series
LMSC7 2140
1819

1070

Precision cooler stator series Peak force

I Continuous force

Continuous force

0 S0 1000 1500 2000 2500(N]

End block LM FC 3 S
3: LMF3s[] (EP) S: Standard type
4: LMF4S[] (EP) R: Reverse type
5: LMF5SLIEP . e
6 LMF6S1EP Table 2-7 LMSC Series specifications 0
Symbol Unit LMSC7 LMSC7L e
Continuous force Fe N 1070 1070 $
. . ) Length of cooling pipe Continuous current I Anme 3.9 7.9 3
m (PLs. refer to length table of each series) Continuous force (WC) Fe(wc) N (817 e %
. . Continuous current (WC) lc(wC) Ane 6.7 13.4
Coollng pipe LM Fc 3 = P = mim/Em Peak force for 1 sec. 7, N 2140
3: LMF3S[] (EP)&LMF4S[] (EP) Peak current for 1 sec. ly A 11.8 23.7
5: LMF5SLIEP Force constant K N/A e 271 136
6: LMF6STEP Attraction force : N 0
Max. winding temp. Troax C 120
Electrical time constant . ms 10.5 10.0
Resistance (line to line at 25°C) R 0 17.8 4.2
Resistance (line to line at 120°C) R 0 23.5 5.5
Inductance (line to line) L mH 206.8 46.2
Pole pair pitch n mm 32
Minimum bending radius of cable Rpend mm 45(500V)/69(600V)
Back emf constant (line to line) K, V...o/(m/s) 141 71
Motor constant (at 25°C) Ko N/VW 52.4 54.2
Thermal resistance Ry °C/wW 0.17 0.18
Thermal resistance (WC) Rru(WC) °C/W 0.06 0.06
Thermal switch - 3 PTC SNM120 In Series
Maximum DC bus voltage - Vie 600
Mass of forcer M; kg 14
Unit mass of stator M, kg/m 16.4
Width of stator W, mm 100
Length of stator/Dimension N L. mm 128 mm/N=1, 192 mm/N=2, 320 mm/N=4
Stator mounting distance W, mm 85
Total installation height H mm 131.5

Note: 1. WC-water cooling
2. Except for WC, the data in this table are the values without forced cooling.
3. Except dimensions,the electrical specifications are in +10% of tolerance.
4. We reserve the right to change, please follow customer recognition drawings.
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2.7.1 LMSC Series F-V curves 2.7.2 LMSC Series forcers and stators dimensions
m Force and velocity curves (DC bus voltage = 325 Voc) m Dimensions of LMSC 7 forcer
2500 Moving direction +) 2—1/8PTx1ODP‘ | 2-M3x0.5Px6DP
Peak force Fp '
2000 | LMSC7 m—— wg}w D j
\ e LMSC7L !
=z 1500 \ Cont. force Fc =
8 \ X e | MSC7 o 2
£ 1000 - - = | MSC7L m m -
\\ \ Cont. force 299 30.5 4t 4.7 %
500 Fcwce 13, 273 | 105
\ \ e L MSCY |
=== | MSC7L o
O o

0 1 2 3 4 5 T o ° ° °

Velocity (m/s)

©

25

m Force and velocity curve (DC bus voltage = 600 Voc)

245 5x50=250 2x12-M8x1.25Px12DP
2500
Peak force Fp
2000 LMSC7
\ e [ MSCTL
=z 1500 Cont. force Fc 8
g LMSC7 m Mounting tolerances m Dimensions of LMSC 7 stator 5
* 1000 \ = | e=e= |MSC7L 5
\ .
\ Cont. force 5
500 Fewc Air gap=0.75 131.5 Air gap=0.75
e | MSC7 (cover) (cover)
\ \ - | MSC7L /7] 0.1
0 B i 2x(N+1)-86.5 THRU;@11x4DP
0 2 4 6 8 10 v /
Velocity (m/s) @ © @ @
&
® . 1]
. X N © @ s
il | 32 64xN 8
7 Ls 12.5 (cover)
—Forcer Stator -
Lo
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LMC Series

Linear Motor

2.8

Force chart for LMC series

LMC-EFF

LMC-EFE g
150-600N

LMC-EFC p—

LMC-HUB po-160n!

20-40N

0 200 400 600 800

The HIWIN LMC coreless U-shaped linear motor has no cogging, an excellent low velocity

ripple and excellent dynamic characteristics. With no attraction between forcers and stators
and a very low-profile structure, the motor can be applied to the installation platform
without deformation and has a light load demand for continuous movement curve. Example

applications include: high-speed, light-load automation equipment, dust-free environment

automation equipment, flat panel equipment, optical detection equipment, scanning
electron microscope equipment, semiconductor equipment.

0O0O0OO0O0O0OO0OOOO

77-1003N

200-1200N

Three-phrase

Excellent dynamic characteristics

Excellent synchronization and high speed coordination
Small inertia, high acceleration

Low installation height

No cogging

No attraction between force

Same movement axis can use with multiple forcers
CE certification

309-4012N

Peak force
Cont. force

1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400

Force(N)

Force(N)

160
140
120
100
80
60
40
20

700
600
500
400
300
200
100

2.8.1 LMC-EFC series

Table 2-8 LMC-EFC series specifications

Linear Motor

0
Velocity (m/s)

LMC- EFCa
\
\
\
\
\
\
\
0 1 2 7 8 9

8 10
Velocity (m/s)

4 6
Velocity (m/s)

Symbol Unit LMC-EFC1 LMC-EFC2 LMC-EFC3 LMC-EFC4
Continuous force F. N 38 75 13 150
Continuous current [ Ans 3.4
Peak force (1s) 5 N 150 300 450 600
Peak current (1s) Iy Acms 13.6 13.6 13.6 13.6
Force constant Ki N/A e 11.2 22.3 33.5 44.6
Maximum winding temperature Trnax °C 120
Electrical time constant Ke ms 0.7
Resistance (line to line, 25°C) Rys Q 1.8 3.3 4.8 6.3
Inductance (line to line) L mH 1.2 2.3 3.4 4.5
Pole pair pitch Y mm 60
Minimum bending radius of cable Rbend mm 46.5
Back emf constant (line to line) K, Voo (/) b.4 12.9 19.4 25.8
Motor constant (25°C) Ko N/VW 6.8 9.9 12.3 14.4
Thermal resistance Ry °C/W 2.31 1.26 0.87 0.66
Thermal switch - - PTC
Maximum DC bus voltage - Ve 330
Mass of forcer My kg 0.24 0.48 0.72 0.96
Unit mass of stator M, kg/m 9.1
Length of forcer/dimension n L; mm 61 121/3 181/5 241/7
Height of forcer/dimension m h mm 59 59/3 59/4 59/6
Length of stator/dimension N L, mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5
Heat sink dimension - mm 210x210x10
Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Thermal resistance data are the values measured of forcer on heat sink.
3. Except diemensions, the electrical specifications are in £10% of tolerance.
4. We reserve the right of changes, please follow customer recognition drawings.
B Force and velocity curve( DC bus voltage = 330 Voc)
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LMC-EFC series forcers and stators dimensions 2.8.2 LMC-EFE series

m Dimensions of LMC-EFC forcers Table 2-8 LMC-EFE series specifications

(Value for Lt and n:see Table2-10)

Symbol  Unit LMC-EFE1 LMC-EFE2 LMC-EFE3 LMC-EFE4 LMC-EFE5 LMC-EFE6
LMC-EFC 1: LMC-EFC2 / LMC-EFC3 / LMC-EFC4 : Continuous force F. N 50 100 150 200 250 300
Continuous current I, A 2.7 2.7 2.7 2.7 2.7 5.4
Lf Lf Peak force (1s) F, N 200 400 600 800 1000 1200
‘ﬁ M4x0.7Px5DP ‘ﬁ Peak current (1s) I, Ane 10.8 10.8 10.8 10.8 10.8 21.7
o —r W:’Cg 2 r—s L e T Force constant K, N/A,... 185 37.0 55.4 73.9 92.4 55.4
= M4x0. 7Px5DP 2 Maximum winding temperature Trnax C 120
Electrical time constant K. ms 0.85
p fio ) 9 © Resistance (line to line,25°C) Rs Q 1.8 3.6 5.4 7.1 8.9 2.7
2-M4x0.7P THRU 0__|155 ‘ 2xn -M4x0.7P THRU nx30 15.5 ‘ Inductance [line to line) L mH 1.5 31 4.6 6.1 7.6 23
Pole pair pitch 2T mm 60
Minimum bending radius of cable Reend mm 37.5
3-M3x0.5Px4DP 0 20,5 2xm -M3x0.5Px4DP (m-1)x40 90,5 35 Back emf constant (line to line) K, Vin/lm/s)  10.7 213 32.0 42.7 53.3 32.0
\ \ \ Motor constant (25°C) Ko N/VW 11.3 16.0 19.5 22.6 25.2 27.6
e ° e w A (( * ° e Thermal resistance Ra °c/w 3.67 1.83 122 0.92 0.73 0.61
Thermal switch - - PTC
o Maximum DC bus voltage - v 330
Mass of forcer M; kg 0.30 0.60 0.90 1.20 1.50 1.80
7/ Unit mass of stator M, kg/m 15.9
— Length of forcer/dimension n L mm 61 121/3 181/5 2461/7 301/9 361/11
Height of forcer/dimension m h mm 79 79/3 79/4 79/6 7917 79/9
Height of stator H, mm 753
® Dimensions of LMC-EFC stators ® Mounting tolerances Width of stator W, mm 38.7
(Value for Ls and N:see Table2-10) Length of stator/dimension N [ mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5
Total installation height H mm 93
0.35 Heat sink dimension - mm 210x210x10
$‘ Forcer
Ls Stator Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
Z §| 2. Thermal resistance data are the values measured of forcer on heat sink.
‘ L ] 3. Except diemensions, the electrical specifications are in £10% of tolerance.
S 4. We reserve the right of changes, please follow customer recognition drawings.
ol @ tator
3 / : 0
i B Force and velocity curve( DC bus voltage = 330 Voc) 0
) Forcer e
o
LMC_EFEl ‘ mmmm Cont. force —Peakforce‘ LMC_EFEZ ‘ wmmm Cont. force —Peakforce‘ LMC'EFE3 ‘ wmmm Cont. force  mmmm Peak force v
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Linear Motor
2.8.3 LMC-EFF series

Table 2-8 LMC-EFF series specifications

LMC-EFE series forcers and stators dimensions Symbol  Unit LMC-EFF1 LMC-EFF2 LMC-EFF3 LMC-EFF4 LMC-EFF5 LMC-EFF6 LMC-EFF7 LMC-EFF8 LMC-EFF9 LMC-EFFA LMC-EFFB LMC-EFFC LMC-EFFD
Continuous force F. N 77 154 231 309 386 463 540 617 694 771 849 926 1003
m Dimensions of LMC-EFE forcers LT L Aens 57
(Value for L¢ and n:see Table2-11) Peak force (1) 5 N 309 617 926 1234 1543 1852 2160 2469 2777 3086 3394 3703 4012
Peak current (1s) Iy A 22.6
LMC-EFE1: LMC-EFE2 / LMC-EFE3 / LMC-EFE4 / LMC-EFE5 / LMC-EFEG : e — K, NA.. 137 273 410 546 683 819 956 1092 1229 1365 1502 1639 1775
Lf Lf Maximum winding temperature T oo °C 120
16 M4x0.7Px5DP 16 Electrical time constant K. ms 1.5
< rmgi:“:g ] Resistance (line to line,25°C) Rys Q 0.6 1.2 1.7 2.3 2.9 815 4.1 4.6 5.2 5.8 6.4 7 7.5
o Méx0.7Px5DP o Inductance (line to line) L mH 0.9 1.7 2.6 3.9 4.3 5.2 6.1 6.9 7.8 8.7 9.6 10.4 1.3
“ ® Pole pair pitch 2 mm 60
4 > Minimum bending radius of cable ~ Ry.q mm &7
2-M4x0.7P THRY 30 |16 2xn-M4x0.7P THRU nx30 16, Back emf constant (line toline) K, Vin/m/s) 7.9 158 237 315 394 473 552 631 7.0 788 867 946 1025
Motor constant(25°C) K N//W  14.6 20.7 25.4 29.3 32.7 35.9 38.7 41.4 43.9 46.3 48.6 50.7 52.8
Th  resist ° . . . . b ’ . . . b . . .
3-M3x0.5Px4DP " 205 2w -M3x0 5PY4DP (Tl 205 2 ermal reslls ance Ry C/W 2.59 1.30 0.86 0.65 0.52 0.43 0.37 0.32 0.29 0.26 0.24 0.22 0.20
‘ - ‘ ‘ - Thermal switch - - PTC
P ° © :‘EE P o / / E3 & :“:E Maximum DC bus voltage - Vie 330
Mass of forcer M; kg 0.7 1.3 2.0 2.7 3.3 4.0 4.7 53 6.0 6.7 7.3 8.0 8.7
Unit mass of stator M, kg/m 24.4
I Length of forcer/dimension n [ mm 61 121/3  181/5  241/7 301/9  361/11 421/13 481/15 541/17 601/19 661/21 721/23 718/25
Length of stator/dimension N L. mm 120 mm/N=2, 180 mm/N=3, 300 mm/N=5
Heat sink dimension - mm 210x210x10
/L
Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Thermal resistance data are the values measured of forcer on heat sink.
3. Except diemensions, the electrical specifications are in =10% of tolerance.
4. We reserve the right of changes, please follow customer recognition drawings.
® Dimensions of LMC-EFE stators B Mounting tolerances
(Value for Ls and N:see Table2-11) B Force and velocity curve( DC bus voltage = 330 Voc)
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LMC-EFF series forcers and stators dimensions 2.8.4 LMC-HUB series
® Dimensions of LMC-EFF forcers Table 2-8 LMC-HUB Series specifications
(Value for L, and n:see Table2-12) Symbol Unit LMC-HUB1 LMC-HUB2
LMC-EFF1: LMC-EFF2/LMC-EFF3/LMC-EFF4/LMC-EFF5/LMC-EFF6/LMC-EFF7/LMC-EFF8/ Continuous force Fe N 20 40
LMC-EFF9/LMC-EFFA/LMC-EFFB/LMC-EFFC/LMC-EFFD: Continuous current 2 I 1 3
Peak force for 1 sec. B N 80 160
Lf Peak current for 1 sec. I8 Ane 6.2 12.3
Z Force constant K N/A s 13.0 13.0
= © o) ) ) ) L Hg;\j{:é Max. winding temp. Trnax °c 120 120
M5x0.8Px10DP - M5x0.8Px10DP Electrical time constant Ke ms 0.19 0.19
© Resistance (line to line at 25°C) Ry 0 7.5 3.8
o o o o o o Inducta.nce. (line to line) L mH 1.4 0.7
2-M5x0.8P THRU 0 | 21 2xr-M5x0.8P THRU nx30 2 Pole pair pitch 2t mm 24 24
Minimum bending radius of cable Ry..q mm 27.5 27.5
49 Back emf constant (line to line) K, V. e/ [m/s) 7.5 7.5
Motor constant (at 25°C) K N/VW 3.9 515
[0 o Ig o o j‘:g Thermal resistance Rin °C/W 2.68 1.34
// 0 Thermal switch - - 3 PTC SNM120 In Series
Maximum DC bus voltage - Voe 330
Mass of forcer M; kg 0.05 0.10
@
3 Unit mass of stator M, kg/m 3.3 3.3
B Length of forcer/Dimension n L¢ mm 49 97
Length of stator/Dimension N L, mm 72 mm, 120 mm
// Heat sink dimension - mm 100x60x14
) Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
® Dimensions of LMC-EFF stators ] Mounting tolerances 2. Thermal'resist_ance data are the values_ measured of_forcer on heat sink.
. 3. Except dimensions, the electrical specifications are in +10% of tolerance.
(Value for Ls and N:see Table2-12) W . - :
. We reserve the right of changes, please follow customer recognition drawings.
. 0.5
Forcer
Ls 0
(. (o]
< Stator "
— [}
5
S S LMC-HUB Series F-V curves 5
e = _ =
N B Force and velocity curves (DC bus voltage = 330 Voc) o
N}
o ) © © ®
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LMC_HUB Series forcers and Stators dimenSionS 2 LMT Series The HIWIN rod-shaped linear motor has a variety of sizes, with complete specifications,
|

and easy installation. The maximum peak force for this motor is up to 1196 N. It complies
with international safety CE certification, has dustproof and a waterproof IP66 rating. Using

m Dimension of LMC-HUB forcers direct drive technology, no other mechanical drive components are needed to achieve
(Value for Lf : see Table 2-15)

Linear Motor

linear transmission, with high-speed, no cogging and low velocity ripple along with other
characteristics including; excellent dynamic performance, no wear, zero backlash, and easy

LMC-HUB1: LMC-HUB2: maintenance. Compared to traditional mechanical linear solutions, the motor enhances
machine equipment production capacity and reduces maintenance costs to meet the needs
%E 4-M3x0.5P THRU %JL 2-M3x0.5P THRU of high-precision positioning control and smooth operation applications such as high-
© & o Mt & 5 sz‘j"[ speed light-load automation equipment, dust-free environment, automation equipment,
8.75 18.5 [13.75|4] » | 4o . . . . . . . . .
M—J—M* < ! — N{ panel equipment, optical inspection equipment, tool line cutting equipment, scanning
Lf Lf electron microscope equipment, medical automation and other industries.
32 82 5-M3x0.5Px3DP 80 83 . M3x0.5Px3DP 149
1 } . o
~© ~© —
%E © @/ %E e @/*:g[ ;I O Excellent dynamic characteristics: no cogging
~ O Low velocity ripple
3 O Max. Acceleration up to 56
O CE certification
L O Ingress Protection rating: IP66
Moving direction(+] - O No wear, zero backlash
O Similar to screw mechanism, easy to install
® Dimensions of LMC-HUB stators
(Value for Ls : see Table 2-15)
LMC-HUBS1: LMC-HUBS2: Force chart for LMT series
Ls Ls |
21 30 24 36 36 LMT60 395-T196N
13.5 | | 135 15 | 15 162 99_299N
! P |
5 s ‘ 7:E o & 7 7 ‘ — ey 208-416N
RS ©° Q¢ ©r ©° W= LMT50
. \2-04.5THRU,B8x4.50P | | \ 3-4.5THRU,08x4.50P 3 52-104N
< 2-P3THRU - 2-@3THRU 116-236N
LMT40
29-59N
76-152N
LMT30(LMTé)
B Mounting tolerances 19-38N "
Peak force o
Stator LMT25(LMT2) 36-68N Cont. force g
9-17N =
=
|
0 200 400 600 800 1000 1200 1400 1600 1800
8
wl Forcer
o | @
*l 0.65

Order code of magnet track (stator)

Height of stator m Length of stator

LMC HUB S 1
HUB: 41.5 mm S: Standard 1: 72 mm
2: 120 mm

LMT25(LMT2) LMT30(LMT$) LMT40 LMT50 LMT60
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2.9.1 LMT25(LMT2) Series 2.9.2 LMT30(LMT6) Series

Table 2-9 LMT25(LMT2) Series specifications Table 2-9 LMT30(LMTé) Series specifications
Symbol Unit LMT2552 (LMT2D) LMT25S3 (LMT2T) LMT2554 (LMT2Q) Symbol Unit LMT30S2(LMT6D) LMT30S3(LMT6T) LMT30S4(LMTé6Q)
Continuous force F. N 9 13 17 Continuous force F. N 19 28 38
Continuous current . A 15 1.5 1.5 Continuous current I, A 1.4 1.4 1.4
Peak force for 1 sec. % N 36 52 68 Peak force for 1 sec. % N 76 112 152
Peak current for 1 sec. I Ae 6 6 6 Peak current for 1 sec. I, Ans 5.6 5.6 5.6
Force constant K: N/A s 5.7 8.6 1.4 Force constant K N/A e 13.4 20.1 26.8
Electrical time constant K. ms 0.3 0.3 0.3 Electrical time constant K. ms 0.4 0.4 0.4
Resistance (line to line at 25°C) Ry 0 4.2 6.3 8.4 Resistance (line to line at 25°C) Ry 0 7.3 10.9 14.5
Inductance (line to line) L mH 1.1 1.7 2.2 Inductance (line to line) L mH 2.8 4.3 5.7
Pole pair pitch Y mm 48 48 48 Pole pair pitch 2t mm 60 60 60
Minimum bending radius of cable Ry mm 40 40 40 Minimum bending radius of cable  Ryq mm 40 40 40
Back emf constant (line to line) K, Vims/(M/s) 2.8 4.2 5.6 Back emf constant (line to line) K, Vel (m/s) 6.6 9.8 13.2
Motor constant (at 25°C) Ko N//W 2.4 2.8 3.2 Motor constant (at 25°C) Ko N//W 4.1 4.9 5.8
Thermal resistance Rry °C/W 5.4 3.6 2.7 Thermal resistance Rry °C/W 3.6 2.4 1.8
Thermal switch - - PTC 90 Thermal switch - - PTC 90
Maximum DC bus voltage - Voe 325 Maximum DC bus voltage - Voe 325
Mass of forcer M kg 0.12 0.15 0.19 Mass of forcer M; kg 0.20 0.26 0.34
Unit mass of stator M, kg/m 0.9 0.9 0.9 Unit mass of stator M, kg/m 1.4 1.4 1.4
Length of forcer L mm b4 88 112 Length of forcer L mm 80 110 140
Mounting pitch PyxP, mm 56x12 80x12 104x12 Mounting pitch P:xP, mm 70x16 100x16 130x16
Stroke S mm 50~1050 (Take 50 mm as increase unit) Stroke S mm 100~1050 (Take 50 mm as increase unit)
25 (Stroke=50 mm~350 mm) 25 (Stroke=100 mm~350 mm)
Clamping length L mm 40 (Stroke=400 mm~800 mm) Clamping length L, mm 40 (Stroke=400 mm~800 mm)
60 (Stroke=850 mm~1050 mm) 60 (Stroke=850 mm~1050 mm)
Total stator length s mm Ls(Total stator length)=S(Stroke]+Lf(Length of forcer)+2*L1(Clamping length) Total stator length Lg mm Ls (Total stator length)=S (Stroke)+Lf (Length of forcer)+2*L1 (Clamping length)
Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling. Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except dimensions, the electrical specifications are in +10% of tolerance. 2. Except dimensions, the electrical specifications are in +10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings. 3. We reserve the right of changes, please follow customer recognition drawings.
m Force and velocity curves [ DC bus voltage = 325 Voc) ® Force and velocity curves (DC bus voltage = 325 Voc)
(Considering load and stator stroke limitation, the maximum speed is set at 5 m/s.) (Considering load and stator stroke limitation, the maximum speed is set at 5 m/s.)
LMT2552(LMT2D) LMT25S3(LMT2T) LMT2554(LMT20) LMT30S2(LMTED) | mmm Cont. force mmm Peak force | LMT30S3(LMT4T) | mmm Cont. force mmmPeak force | LMT30SLMTSQ)
40 60 80 80 120 160
35 50 70 70 100 140
30 60 60 120
z 25 z 40 Z 50 Z 50 z 80 Z 100 0
:g 20 g 30 :g 40 g 40 g 60 :g 80 B
15 20 30 30 40 60 (:
10 . 20 20 ” 40 =
5 10 10 20
0 0 0
’ Vezlocity [m/i] ‘ i Vgloc“y [m/[;] ‘ ’ Vzlocity [m/l.sl ’ 0 ° Ve?ocity [m/s? ¢ i ° Vel%city [m/s]4 ¢ i ° Vel20city [m/sl[. ¢
® Dimensions of LMT25(LMT2) / LMT12S forcers and stators ® Dimensions of LMT30 (LMT6) / LMT16S forcers and stators
Ls Ls
213 L1 Lf S L1 @17 L1 Lf S L1
T (@
~O'
Nle  § : . (j(j ) e i - - » % -
T I
25 30
P1:0.1 4 - M3x0.5Px5DP P10.1 4 - M3x0.5Px5DP
_ o d| _ = P i
g : f I ’ * T
: o 9 ) e ©

%:@E %:ﬁg



72

HIWIN. MIKROSYSTEM

MP99TE03-2607

HIWIN. MIKROSYSTEM

2.9.3 LMT40 Series

Linear Motor

73

2.9.4 LMT50 Series

Table 2-9 LMT4O0 Series specifications Table 2-9 LMT50 Series specifications

Symbol

Unit

LMT40S2

LMT40S3

LMT40S4

Symbol Unit LMT50S2 LMT50S3 LMT50S4
Continuous force 2 N 29 45 59 Continuous force F. N 52 78 104
Continuous current le As 1.6 1.6 1.6 Continuous current I, Ane 1.3 1.3 1.3
Peak force for 1 sec. Ry N 116 180 236 Peak force for 1 sec. F, N 208 312 416
Peak current for 1 sec. Iy Ams 6.4 6.4 6.4 Peak current for 1 sec. I A 5.2 5.2 5.2
Force constant Ki N/Arms 18.7 28.2 37.6 Force constant Kq N/A, e 40.7 61.0 81.4
Electrical time constant K. ms 0.6 0.6 0.6 Electrical time constant K. ms 1.0 1.0 1.0
Resistance (line to line at 25°C) Ry 0 7.5 1.2 14.9 Resistance (line to line at 25°C) Ry 0 15.8 23.6 315
Inductance (line to line] L mH 4.6 6.7 7.1 Inductance (line to line) L mH 15.3 23 30.6
Pole pair pitch pa mm 72 72 72 Pole pair pitch b mm 90 90 90
Minimum bending radius of cable Ry, mm /745 BY/AS) 37.5 Minimum bending radius of cable Ry, mm 37.5 37.5 37.5
Back emf constant (line to line] K, Vine/(m/s) 10.8 16.3 217 Back emf constant (line to line) K, V.ol (m/s) 23.5 35.2 47
Motor constant (at 25°C) K N/VW 5.4 6.9 7.8 Motor constant (at 25°C) K, N//W 8.2 10.1 11.6
Thermal resistance Rr °c/W 2.60 1.74 1.31 Thermal resistance Rpy °c/W 1.87 1.25 0.94
Thermal switch - - PTC 90 Thermal switch - - PTC 90
Maximum DC bus voltage - Vae 325 Maximum DC bus voltage - Vae 325
Mass of forcer M, kg 0.45 0.63 0.8 Mass of forcer M, kg 0.86 1.22 1.61
Unit mass of stator M, kg/m 2 2 2 Unit mass of stator M, kg/m 3.2 3.2 3.2
Length of forcer L mm 94 130 166 Length of forcer Ly mm 120 165 210
Mounting pitch PxP,  mm 84x20 120x20 156x20 Mounting pitch PxP, mm 105x25 150x25 195x25
Stroke S mm 100-1550 (Take 50 mm as increase unit] Stroke S mm 100~1550 (Take 50 mm as increase unit)
25 (Stroke=100 mm~300 mm) 50 (Stroke=100 mm=700 mm]
Clamping length L mm 28 [[gttrrg:::;gg nTr;n:ZSOSDOrTrjnTrl] Clamping length L mm 70 (Stroke=750 mm~1300 mm)
100 (Stroke=1350 mm~1550 mm)
Total stator length Ls mm Ls (Total stator length)=S (Stroke]+Lf (Length of forcer)+2*L1 (Clamping length) Total stator length [ mm Ls (Total stator length)=S (Stroke)+Lf (Length of forcer])+2*L1 (Clamping length)

Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except dimensions, the electrical specifications are in +10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except dimensions, the electrical specifications are in +10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

® Force and velocity curves (DC bus voltage = 325 Voc)
(Considering load and stator stroke limitation, the maximum speed is set at 5 m/s.]

B Force and velocity curves (DC bus voltage = 325 Voc)
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® Dimensions of LMT50 / LMT2AS forcers and stators
® Dimensions of LMT40 / LMT20S forcers and stators Ls
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2.9.5 LMT60 Series

Table 2-9 LMT60 Series specifications Order code of magnet track (stator)
Symbol Unit LMT60S2 LMT60S3 LMT60S4 LMT60S5 LMT60S6 . . .
. | Model |
Continuous force Fe N 99 151 200 250 299
Continuous current . A 2.6 2.6 2.6 2.6 2.6 LMT A S ooong
Peak force for 1 sec. F, N 395 603 801 998 1196 12: ®12 mm S: Standard
Peak current for 1 sec. Iy Ae 10.4 10.4 10.4 10.4 10.4 16: 16 mm C: Customized
Force constant K N/A, e 40.4 60.6 80.7 101 121.2 20: 20 mm
Electrical time constant K. ms 1.2 1.2 1.2 1.2 1.2 51;:: $3zgri$m
Resistance (line to lineat 25°C)  Rys 0 5.5 8.3 1.1 13.8 16.6
Inductance (line to line) L mH 6.5 9.7 12.9 16.2 19.4
Pole pair pitch 2t mm 120 120 120 120 120
Minimum bending radius of cable Ry mm 37.5 37.5 37.5 37.5 37.5
Back emf constant (line to line) K, V.o/(m/s) 233 35 46.6 58.3 70
Motor constant (at 25°C) Ko N/VW 13.3 16.5 18.9 21.1 23
Thermal resistance Rry °C/W 1.34 0.89 0.67 0.54 0.45
Thermal switch - - PTC 90
Maximum DC bus voltage - Voe 325
Mass of forcer M kg 1.5 2.1 2.8 3.4 4
Unit mass of stator M, kg/m 6.4 6.4 6.4 6.4 6.4
Length of forcer L mm 160 220 280 340 400
Mounting pitch P.xP, mm 140x30 200x30 260x30 320x30 380x30
Stroke S mm 100~2000 (Take 50 mm as increase unit)
50 (Stroke=100 mm~750 mm)
Clamping length L mm 70 (Stroke=800 mm-~1500 mm)
100 (Stroke=1550 mm~2000 mm)
Total stator length Ls mm Ls (Total stator length)=S (Stroke)+Lf (Length of forcer)+2*L1 (Clamping length)

Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except dimensions, the electrical specifications are in £10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

B Force and velocity curves (DC bus voltage = 325 Voc)

LMT0S2 [mmoum s —rosios | LMT40S3 [ mmioios i) LMTA0S4 [ mmionioe mrawin]  LMT60S5 LMT60S6 |t s
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B Dimensions of LMT60 / LMT35S forcers and stators
Ls
237 L1 Lf S L1
1] @
2 (
+ o o . . -
N © )
@
60
P1+0.1 4 - M8x1.25Px12DP
g & P
S ) . (.
& R )
& e




HIWIN. MIKROSYSTEM HIWIN. MIKROSYSTEM
76 WposTeos-2607

Linear Motor 7 7

3. E Series Servo Drive
3.1 Drive
I Supports Various Encoder / Motor Types z 3.2 kHz Speed Response E Unique Gantry Control Function z Network with Industrial Communication

E_UPPOI“IE/SI ?C Servc()jMot_ors, Dlrecdt Drflve M(:tors, rl-]l_lghher spjedt_rgtsponse, faster settling time, and Connect two fast-response drives with drive- Support EtherCAT®, MECHATROLINK-III, PROFINET and
inear Motors, and various encoder formats. Igher productivity. level control circuit and linear & yaw movement EtherNet/IP. E series servo drive can also be connected to
to achieve high performance of a controller on a HIWIN EtherCAT (CoE] controllers.

Tamagawa wide-span gantry.

E Series

{ J
Upper Controller (PLC or motion control card) Upper Controller (Fieldbus) —h
o wm | _ | EthercAT™ T

|:l:| |:l:| H . | b i
Pulse commands E E

—I_l_ (Linear) . == Pc[ilt:)er;rc;r;v:\:gn]ds ! L& ‘ i

N 5 AJVECHATROLNK  EtherNet/IP

Sin/Cos Digital AqB o Sores ijpt—‘ jf\%‘—‘

Motor1 e Motor2 Motor1 L Motor2

EnDat, BiSS

ERYAYAVAVAVRYak
| S WY S—

E Fast In-Position Performance z Ripple Compensation z Built-in Multi-Motion Function E High Accuracy in Nano-Positioning

Fast and accurate precision positioning achieves fast response Supresses the speed ripple caused by motor cogging, T_abulgted pull-dow.n menu Qf motior? commands to GT model Su_ppor‘ts nano-positioning for semiconductor
and increases equioment productivit and allows the ironcore motor to achieve smooth motion simplify programming of typical motions. equipment with high accuracy and supports 2D error map
quip P Y in detection and scanning applications by using two sets of servo drives to achieve high accuracy

With our next-generation algorithm, the vibration of mechanism and straightness on XY plane.

can be suppressed and the shaking in positioning can be solved,
improving the performance of servo motor to quickly enter the
designated target position.

1.04
g ¥ Servo Jitter
1.02 nm
o) L
= Following error 500 3
(New algorithm) 098 t uil
900 - rumi:;:r:: Ripple compensation on _ )
(Existing algorithm) 0.96 " )
== Command velocity = 400 * :
_ 094 1
E 700 = »
E E Yimm) -76 0
£ / \ ot 300
= - z
S 500 / by I 8
§ ) Y e w s m o
5 / \ It 200 2
(=)} 0 @©
£ 300 E— E
3 g
3 100 ©
100
/ AN
e 0 SCAN ME
-100
0 20 40 60 80 100 120 140 160

Time (ms)

Optimal Produce Catalog
Selection Tool Download
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3.2 LM Hall Sensor
LMSA1~C / LMSA1-Z~3-Z hall sensor-LMAHSA LMSA1~C / LMSA1-Z~3-Z hall sensor-LMAHSAA-D
0° 60° 120° 180° 240° 300° 360° Connector Encoder 0° 90°180°270° 360°
D-Sub male 9 channel plug BN o~ .
Hall A b——d— B TTILE Motor W-U | I\ "\ | / Y
S~ ’//’ R \\ // \\ // \ // oy,
~_ |- Motor V-W O O ¥ Y ¥ %0/@%_
6787 / \ / \\\ /1N \\0/7/%/
L Motor U-V © o4 ; >
-7 - ™ S Motor W-U \\ // \\v// \\// )
Hall B - = = A A A E
| Motor V-W _/ | N N1/ |
. 7 1 Motor U-v S )
Hall C |—f——af’ o RallAt, N ?
r/\\ \\ ,’/
HALL SENSOR OUTPUT SIGNAL /
Hall B— 25
\\‘ \\\ // //
Digital connector - Digital wire - Analogy - LMAHSAA-D
LMAHSA LMAHSA-W Signal Color
Signal connector Signal Color +5V Brown
Vce 1 Vce Brown A+ Red
Hall Alout) 2 Hall Alout) White A- Blue
Hall Blout) 3 Hall Blout) Gray B+ Yellow
Hall Clout) 4 Hall C(out) Yellow B- Green
GND 5 GND Green GND White
4 Case =+ Shield < Shield

—
o
0
c
o

wn
©
I
=
—




HIWIN. MIKROSYSTEM

Linear Motor 1

80 HIWIN. MIKROSYSTEM

MP99TE03-2607

LMFAO-2 hall sensor-LMAHF1

0° 60° 120° 180° 240° 300° 360°

LMFA/LMFP3-6 hall sensor-LMAHF2

0° 60° 120° 180° 240° 300° 360°
Hall A <= —— Motor W-U
P 17 Hall A b—de |
N T~ _-I~ | Motorw-u
Connector Encoder ~ -
D-Sub male 9 channel plu
L J=se F~~ — P Connector Encoder
Hall B Y | Motor U-V L~ ~~o D-Sub male 9 channel plug
a Hall B E=_ BN | Motor V-W 12345
| 0Gi)o
4~ >~ _ 1 E78 79
HallC F= == Motor V-W S~ i Motor U-V
Hall C 3

HALL SENSOR OUTPUT SIGNAL

HALL SENSOR OUTPUT SIGNAL

Digital connector - Digital wire - Digital connector - Digital wire -

LMAHF1 LMAHF1-W LMAHF2 LMAHF2-W
Signal connector Signal Color Signal connector Signal Color
Vee 1 Vce Brown Vcc 1 Vce Brown
Hall Alout) 2 Hall Alout) White Hall Blout) 2 Hall Blout) White
Hall Blout) 3 Hall Blout) Gray Hall Clout) 3 Hall C(out) Gray
Hall Clout) 4 Hall C(out) Yellow Hall Alout) 4 Hall Alout) Yellow
GND 5 GND Green GND 5 GND Green
L Case L Shield L Case L Shield

LMFAO-2 hall sensor-LMAHF1-D

0°

90° 180° 270° 360°

LMFA/LMFP3-6 hall sensor-LMAHF2-D

Motor U-v | T\ /|, 0° 90° 180° 270° 360°
X \/\/ Motor U-V VARN A\ /A
AN AR X X \
Motor V-W =17 TV Motor V-W f— -1\ 'OO\X
LA oter ¥ N VARY o
Motor W-U | _/ |\ _f N/ A A
j Motor W-U | _/ [\ _[ N[/
// \/\/ \\ ™D
/ / \\ \\ DR
HallB AR o
1 N N Hall B e
/ A / A o
/ Y / AW wn
/ APA / \ |V —
HallA YN / A ©
Hall A )
=
|
Analogy - LMAHFA1-D Analogy- LMAHFA2-D 32 31).9
Signal Color Signal Color
+5V Brown +5V Brown
A+ Red A+ Red
A- Blue A- Blue
B+ Yellow B+ Yellow
B- Green B- Green
GND White GND White
L Shield L Shield
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LMC-EFC/E/F hall sensor - LMAHEF3-W LMT50 hall sensor-LMDHTB

0° 60° 120° 180° 240° 300° 360°

Hall A | | 0° 60° 120° 180° 240° 300° 360°
a
™~ L Hall A —
Motor U-V a I~ =
~ I~ L er Connector Encoder
D-Sub male 9 channel plug
™~ X
\ Hall B 4 Motor U-V y
\ / Motor V-W a
Hall B - O m O
Hall \ / Motor V-W 678 9
L] ™~

Hall C Motor W-U OUTPUT SIGNAL

OUTPUT SIGNAL

Digital wire - LMAHEF3-W Digital connector - Digital wire -
Signal Color LMDHTB LMDHTB-W
Vce Brown Signal connector Signal Color
Hall A (out) White Vee 1 Vcc Brown
Hall B (out) Gray Hall A (out) 2 Hall A (out) White
Hall C (out) Yellow Hall B (out) 3 Hall B (out) Gray
GND Green Hall C (out) 4 Hall C (out) Yellow
L Shield GND 5 GND Green
+ Case L Shield

LMT40 hall sensor-LMDHTA -MTe0 hall sensor-LMDHTC

0°  60° 120° 180° 240° 300° 360° 0° 60° 120° 180° 240° 300° 360°

Hall A ——
Hall A ™ | Motor w-u
™~ 1 Motor w-u Connector Encoder — C tor Encod
D-Sub male 9 channel plug onnector Encoder
T T D-Sub male 9 channel plug
4 | \ Motor U-V
A A ™~ Motor U-v O O HallB F— /
6789 I O O
\ / Motor V-W 678 90
Hall C
T T~ Motor V-W
Hall C o
OUTPUT SIGNAL @
[}
OUTPUT SIGNAL ”
©
T
Digital connector - Digital wire - Digital connector - Digital wire - E
LMDHTA LMDHTA-W LMDHTC LMDHTC-W
Signal connector Signal Color Signal connector Signal Color
Vece 1 Vcce Brown Vece 1 Vcce Brown
Hall A (out) 2 Hall A (out) White Hall Alout) 2 Hall Alout) White
Hall B (out) 3 Hall B (out) Gray Hall B(out) 3 Hall Blout) Gray
Hall C (out) 4 Hall C (out) Yellow Hall Clout) 4 Hall C(out) Yellow
GND 5 GND Green GND 5 GND Green
< Case L Shield L Case < Shield
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LME Hall sensor - LME-A - LMAH-EA-D-[1[][]-7-0 LME Hall sensor - LME-A - LMAH-EA-D-[1[][]-0-0

| |

0° 60° 120° 180° 240° 300° 360° 0° 60° 120° 180° 240° 300° 360°
| | | | | | | | | | | | | |
| | | | | | | | | | | | | |
HallA p—s— | | Hall A p—s— | |
I 17> I [ 2 : Connector ! N ! S = .
: : \\L ,1/’/ : Motor V-W D-Sub male 9 channel plug : : \\\L J/’/ : Motor V-W
A A T
: : : | | | | O 12345 O : : : | | | |
e e At
| | | T =~ | | | T [N
:\\\\' I : : : Motor W-U 2985 :\\\\' I : : : Motor W-U
HallB —p—a—+ | | | HallB —p—=— | | |
| | | | | | | | | | | | | |
I I
0 St e GO It N N G
[P | | ~< | Motor U-V s i i ~< | Motor U-V
HallC — : : —r—: HallC : : —r—:
| | | | | |

HALL SENSOR OUTPUT SIGNAL

Signal cable

Signal
Vee
Hall Alout)
Hall Blout)
Hall C(out)

GND
+

Connector
1

N W

Casing

LME Hall sensor - LME-B - LMAH-EB-D-[1[][]-7-0

0° 60° 120° 180° 240° 300° 360°

Hall A

-1 Motor V-W

- Motor W-U

HallB —=bd=7

HallC =

S~ Motor U-V

HALL SENSOR OUTPUT SIGNAL

Signal cable

Signal
Vce
Hall Alout)
Hall Blout)
Hall C(out)
GND
L

Connector
1

s oW

Casing

Connector
D-Sub male 9 channel plug

HALL SENSOR OUTPUT SIGNAL

LME Hall sensor - LME-B - LMAH-EB-D-[1[][]-0-0

Hall A

Hall B

Hall C

Signal cable

Signal
Vece
Hall Alout)
Hall Bout)
Hall Clout)
GND

-

Color
Brown
Red
Gray
Yellow
White

Isolation net

0° 60° 120° 180° 240° 300° 360°

<
~< -
T _-1 Motor V-W
~o _
$ //// T~
S~ 7 Motor W-U
-7 A
4 ~
_- S Motor U-V

HALL SENSOR OUTPUT SIGNAL

Signal cable

Signal
Vce
Hall Alout)
Hall Blout)
Hall C(out)
GND
L

Color
Brown
Red
Gray
Yellow
White

Isolation net

—
o
0
c
o
wn
©
I
=
—
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3.3 LM Hall encoder-LMAESA

Analog hall encoder is used on the linear motor positioning platform. Apart from the incremental linear scale and magnetic

scale available in the market, it provides customers with an additional encoder option. It only requires the installation of a hall ¢ &
sensor read head such that encoder position scale can be omitted, and it is able to achieve excellent positioning capability e f h
when operating with the existing stator parts of the linear motor. (a) _ RS 17 @ — —|
o) 4 =
- @ -
O Use in conjunction with iron core linear motor. ’ m
O Replace linear scale, magnetic scale encoders. N
O Easy for assembly.
O Suitable to applications with general precision requirements for point-to-point long stroke.
O Excellent dust-resistant, oil-resistant and water-resistant. Forcer
LMAESA LMAEF1 LMAEF2
Power supply 5V+5 % 5V+5 % 5V+5 % Hall encoder
Pole pair pitch 30 mm 30 mm 46 mm
Resolution!” 7.5 um 7.5 um 11.5 um
Repeatability £15 um £15 um +23 um
Accuracy"®? +45 pm +45 um +£69 um
Signal Output signal SIN/COS 1 Vp-p SIN/COS 1 Vp-p SIN/COS 1 Vp-p
&iiif:gf:rir:zrat“re 0°C~50°C 0°C~50°C 0°C~50°C
Storage temperature 5°C~40°C _5°C-40°C 5°C~40°C

(shall not freeze)

*Note: 1. Operate with HIWIN driver, subdivision quantity of 4000.
2. Accuracy refers to the error after compensation (operate with HIWIN driver)

3. LMAESA can be shipped together with the SSA single-axis positioning platform, and the repeatability can reach +5 pm. Dimension LMAESA LMAEF1 LMAEF2
a (mm) 50 50 50
b (mm) 5, Bending radius R=25 5, Bending radius =25 5, Bending radius R=25
Model Description ¢ (mm) 5005000 5005000 500~5000
d (mm) 3.9 A 4.4
™ Signal | e (mm) 5 5 5
LMAE SA A 05 f (mm) 10 10 10
SA: operate with LMSA1~C/ A:incremental 05:0.5m g (mm) 20 20 20
t'{"iﬁéiilt;\“m}m;; analog signal ;813':] h (mm) 2-83.5 THRU, B6x3DP 2-83.5 THRU, B6x3DP 2-83.5 THRU, B6x3DP
LMFP24 linear motor 50:5m j (mm] 231 26.6 26.6
F2: operate with LMFA3~6/ k (mm) 13.1 16.6 15.6
LMFP3~6 linear motor m (mm) 4.3 243 4.3
n (mm) 72.3 72.3 98.5
gap (mm) 1.1 1.4 (Cover typel)/1.9 (Epoxy type) 1.4 (Cover type)/1.9 (Epoxy type)

Signal pin illustration

—

(]

Function Signal Color g
+5V Brown c

Power E
GND White =

SIN+ Green ;

SIN- Yellow -

Output signal
P . COS+ Blue

COS- Red
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Appendix A: Motor Sizing

Start Motor Sizing 3. Some useful equations

The following contents describe how to choose proper Vim/sed]
motor according to velocity, stroke, and loading. The Virax
basic process for sizing a motor is: 1/3 -1/3-1/3 Trapezoid profile Triangle profile
V[m/sec]‘

O Decide motion profile and required parameters Vim/sec) ‘ T i
O Calculate peak and continuous force |/ 1\ tlsed | 1 Vimax !
O Select motor Vi 1 \ |

/3 3 /3 ! ! !

| ! |

Symbols el X VT T V. T l 1 1
X stroke (mm) Vo= 19 (BecauseX =gt Vg gy | 3 tsec) 3 tlsec)
T : cycle time (sec) ~ Viax _ 45X ‘ - ‘ -
a : acceleration (mm/s?) Amax = v CT? 173 J_ B TR 172 172
V : velocity (mm/s)
M, : loading (kg)
g : gravitation acceleration (mm/s?) Herein the parameters are described as motion equation. X X
F,: peak force (N] v 15x = 2 x2, o \axX
F.: continuous force (N) 2.1/2-1/2 (Triangle profile) T T
F,: attraction force between stator and forcer (N] If Xand T are given, another common motion profile is 4.5X 4LX
F.: inertia force (N) the 1/2-1/2 triangle profile. The motion is divided into a T2 T2
K;: force constant (N/A,,..) two parts, namely acceleration and deceleration. The
l,: peak current (A,,;.) second motion velocity profile is shown as follows. . X Voax (i X N Vinax )
I, : effective current (A,,.) Vihax T a if Vo @

.: continuous current (A,)

V,: starting velocity (mm/s) V (m/sec) STEP 2 Determine peak force and effective force The peak current |, and effective current le can be
The peak force can be calculated by the follow equation calculated by using motor force constant K.

STEP 1 Decide motion velocity profile and required Fo=Mixa ,+(Mxg+F)xp=F +F F

|
|
|
|
|
|
parameters | P
|
|
|
|
|
|

max

In order to determine the correct motor for a particular Where F; is inertia force while F; is friction force, and p

application it is necessary to be familiar with the is friction factor. I, = e
motion equation. tlsec) In most cases, motions are cyclic point-to-point Ky
o movements. Assuming a cyclic motion shown in the
T/2 T/2 . . . .
. . following profile with a pause time of t, second, the
Motion equation X effective force can be calculated as following formula: STEP 3 Select motor by peak force and verify the
Basic kinematics equations are described as follows: Viax = 2% T current supply of moto
V =Vy+aTl 48X - (F + F) 2t +F 2ty +(F, - F )2ty
X = V,T+ 1.2 max 12 e oty + byt From Fhe Fatalog of HIWIN, you can check t.he
2 specifications of motor and choose an applicable
Where V is velocity, a is acceleration, T is cycle time The .actj‘ele.ration required .in the first motion. velocity. motor by peak force, and then you can verify the
and X is stroke. ' ' prof!le is bigger than that in the second. motion velocity | current supply if it is fitted the specification as follows.
You can choose two of the four parameters profile; therefore, the required motor size is bigger. V (m/sec) ‘ F
[V, a, T and X] as your designed parameters, then When choosing .sec.ond motion velocity profile, the S [ Iy = K <1, [motor specification)
chosen motor size is smaller, however, we need to a f

the last two parameters can be calculated by above

verify the DC bus of drive is bigger enough, due to the | = F. <1, Imotor specification]

|
|
. |
equations. higher velocity (V,,). | ¢ Ky
|
- - . |
Motion velocity profl!e . | tlsec) Regarding effective and continuous current, the ratio of
1.1/3-1/3-1/3 trapezoid profile = I/I. had better be less than 0.7 to attain some margin.

If Xand T have been given, the most common and — —— —— - =
efficient velocity profile for point-to-point motion is

the “1/3-1/3-1/3" trapezoid curve because it provides

the optimal move by minimizing the power required

to complete the move. It breaks the time of the

acceleration, constant, and deceleration into three

segments as shown below.

=
S
c
)
o
o
<
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Linear Motor Sizing Example

For example, if load is 5 kg (moving mass of
mechanism is 1 kg and payload is 4 kg, friction factor
pis 0.01 ,stroke is 500 mm, moving time is 400 ms and
dwell time is 350 ms.

At first, we can calculate the V ., a0 Fp, and F, by the
formulas described above (choose the first motion
velocity profile and LMC series)

Vimax = 1.5x£ = 1.5><E =1.875 (m/sec)
T 0.4

_45xX _ 45x05
max Tz [04]2
Fp = MLXamax"'(MLxg'*'Fa)xlJ

=5x14.06+5%x9.81x0.01=70.3+0.49="70.79(N)

a =14.06 (m/sec?)

F

e

) \/[(70.3+ 0.49)%+0.49% + (70.3- 0.49)?]x0.1333
0.4+ 0.35

=41.92(N)

In this case, we can choose motor of type LMCAb
(p.32) which can provide up to 248(N)of peak force and
continuous force 62(N), and the force constant is 33.8
N/Alrms). Then the current supply of motor can be
determined as follows

F
| =P = 70.79 2.09 (Arms)< 5.4(Arms)
P K¢ 33.8
| p = Iief = %982 =1.24(Arms)< 1.8(Arms)

'e/ - 11'284 % 100% = 68.89% < 70%

Appendix B: Sizing a Regen Resistor

1. Gather required information

To calculate the power and resistance of the regen
resistor requires information about the amplifier and
the motor.

For all applications, gather the following information:
O Detail of motion profile, including acceleration and
velocity

Amplifier model number

Applied line voltage to amplifier

Toque/force constant of the motor

Resistance (line-to-line) of the motor windings

0000

For rotary motor applications, gather additional
information

O Load inertia seen by the motor

O Inertia of the moto

For linear motor applications, gather additional
information
O Moving mass

2. Observe the properties of each deceleration during
a complete cycle of operation

For each deceleration during the motion cycle,
determine:

O Speed at the start of the deceleration

O Speed at the end of the deceleration

O Time over which the deceleration takes place

3. Calculate energy returned for each deceleration
The energy returned during each deceleration can be
calculated by the following formulas.

Rotary motor:

E

dec = l2‘Jt(0‘)12 - (l)g)

Eqe. (joules): Energy returned by the deceleration

J, (kg m”): Load inertia on the motor shaft plus the

motor inertia

; (radians /sec): Shaft speed at the start of
deceleration

®> (radians /sec): Shaft speed at the end of
deceleration

l.: effective current (Arms)

Linear motor:
Eawe =g M (VI-V])

dec

Es. (joules): Energy returned by the deceleration

M, (kg): Moving mass

V, [meters /sec): Velocity at the start of deceleration
V, [meters /sec): Velocity at the end of deceleration

4. Determine the amount of energy dissipated by the
motor Calculate the amount of energy dissipated

by the motor due to current flow through the motor
winding resistance using the following formula.

3 F 2
Pmolor = Z Rwinding(ﬁ *'\/E )

P.otor (Watts): Power dissipated in the motor
Ruinding [0hm): Line to Line resistance of the motor coil
F: Force need to decelerate the motor
(Nm) for rotary applications
(N] for linear applications
Ki: Torque constant for the motor
(Nm/Amp] for rotary applications
(N/Amp) for linear applications
Emoter = PmmeereceL
E.owor (joules): Energy dissipated in the motor
Tyece [sS€CONdS): Time of deceleration

5. Determine the amount of energy returned to the
amplifier

Calculate the amount of energy that will be returned to
the amplifier for each deceleration using the following
formula

Ereturned = Edgec™Emotor

E etumed (joules): Energy returned to the amplifier
Eu. (joules): Energy returned by the deceleration
E.owor (joules): Energy dissipated by the motor

6. Determine if energy returned exceeds amplifier
capacity Compare the amount of energy returned to
the amplifier in each deceleration with the amplifier’s
absorption capacity. The following formula is used

to determine the energy that can be absorbed by the
amplifier.

W %C(ergen—ﬁ L))

capacity =

W paciry [joules): The energy that can be absorbed by the
bus capacitor

C (farads): Bus capacitance

V egenlvolts): Voltage at which the regen circuit turns on
VinainslVOlts): Mains voltage (AC) applied to the amplifier

7. Calculated energy to be dissipated for each
deceleration For each deceleration where the energy
exceeds the amplifier’s capacity, using the following
formula to calculate the energy that must be dissipated
by the regen resistor.

Eregen = Ereturned — Eamp

E.cqen (joules): Energy that must be dissipated in the regen

resistor

E.etumed (joules): Energy delivered back to the amplifier
from the motor

E.mp (joules): Energy that the amplifier will absorb
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8. Calculate pulse power of each deceleration that exceeds
amplifier capacity.

For each deceleration where energy must be dissipated by
the regen resistor, use the following formula to calculate
the pulse power that will be dissipated by the regen
resistor.

Pouse = Eregen / Toecel

Poutse (Watts): Pulse power

Eregen (joules): Energy that must be dissipated in the regen
resistor

Tgecel (seCONdS): Time of deceleration

9. Calculate resistance needed to dissipate the pulse
power Using the maximum pulse power from the previous
calculation, calculate the resistance value of the regen
resistor required to dissipate the maximum pulse power.

R = Vzregen/ Pputse max
R(ohms): Resistance

P

Viegen : The voltage at which the regen circuit turns on

max: The maximum pulse power

pulse

Choose a standard value of resistance less than the
calculated value. The value must also be greater than the
minimum regen resistor value specified by the amplifier
supplier.

10. Regen resistor sizing example
Gather required information.

LM ROBOTS Type: LMXL1L-S37L-1200-G200
Amplifier: mega-fabs D1

DC bus capacitance: 1880 uF

Regen circuit turn on voltage: 390 V
Minimum resistance: 15 ohms

Moving mass: 86 Kg (include payload74 Kg)
(Viad: 2 m/s

Acceleration, deceleration: 5 m/s2

Power supply (AC) of drive: 220 VAC

Motor type: LMS37 L

Force constant(K,): 68N/A(rms)

(Ryinding): 2 0hms (line-to-line)

Calculate regen resistor as following step:

F = ma=86x5=430(N)

Eu = %mtV 22 %x86x 27 =172(joule)
3 F 3 430
Pmolor =ZX Rwinding x (KX\/E)Z = ZX 2x (EX'\/E)Z
=120 (Watt)
Emotor = Pmotorx Tdecel = 120)( (%): 48 (jOUle)
returned Edec_ Emolor= 172_ 48 = 124 (jOU[E)
Wcapacity = lzx Cx (Vrzegen - (1 '414Vmains)z)

= 12x1880x10"’ x (3907~ (1.414x220)?)
=51.98 (joule)

returned >Wcapacity

E regen = Ereturned_ Eamp = 124 ~>198=72.02 (jOUle)
Ppulse = Eregen /Tdecel = 72.02/0.4=180.05 (Watt)
V? ’
R=—em = 390 24497 (ohms)
P 18005

pulse

Because the total value of selected resistance
must be less than 844.77 ohms, and the power
capacity must be more than 180.05 watts, we
choose two resistors and connect them in series.
In each resistor, the resistance is 68 ohms, and
power capacity is 100 W. The total resistance va-
lue is 136 ohms, and power capacity is 200 W. The
resistance order number is 050100700001.

Appendix C:

Linear Motor

Inquiry form

Fields marked with asterisk(*] are required. Date:
Customer name: Contact HIWIN:
Email - Job description:
Tel: Fax: Business owners:
*Industry/Application MultHorcers | oYes, quantity: pcs oNo
olndoor, general 25°C *Movement oPoint to point movement oScanning
. : Cleaning room, class:
*Qperational environment | © ’
oVacuum, class: Safety LCE oUL woOther
oOthers: requirements e
oSingle  oXY axis  oDual axis Bridge Travel time sec
*Stage ty pe oGantry(single-driven) —
oGantry(dual-driven) oOthers: Dwellingtime | sec
X . ’ o110V o 220V
Pay load oMass: kg Drive Voltage SOther: v
External force (N) X-axis Y-axis Z-axis Hall sensor D’Y\IGS - o Digital signal o Analog signal
oNo
} ) ) The type of forcer power cable, the standard is cable
X-axis Y-axis Z-axis (as shown in the figure below)
*
Max. speed (m/s) o Cable o 90° connector
Applies to all types. Applies types: LMFx, LMTE
X-axis Y-axis Z-axis e
*Max. acceleration (m/s?) /
X-axis Y-axis Z-axis =1L
*Stroke (m) e
*Stage installation oHorizon oVertical o Cable + round connector LMC, LMT
Axis: Axis: Applies types: LMFx

sm
(]

oHang
Axis:

%/

oUpside-down
Axis:

o Cable + D-sub
Applies types: LMSA, LMC-EFE, LMC-EFF, LMCF

External thread

HE.'
L B

Motion profile:
v

Others:

o Cable + Metal connector

The information below is to be filled out by HIWIN or authorized agents.

Recommended specification:

FMEQ138-04
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