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Medical Equipment
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Content Linear Motor Power Range B Continuous force(wc) [l Peak force

100N 10,000N 20,000N

B Continuous force

Series

10413-20827N
3958-7917N
6925-13850N
LMFA5 2844-5688N
1422-2844N
2603-10413
LMFA4
1750-7000N
LMFA P15 LMFA3 759-3037N
’ LMFA2
516-2063N
LMFA1 272-1089N
136-544N
282-845N
LMFAO 149-446N
LMSAC
823-3292N
LMSA3
LMSA Pé
512-2048N
LMSA2
181-725N
289-868N
LMSA1
| 103-308
LMsc P28 LMSC [ 1819N |
|1070N
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B Peak force

B Continuous force

Content [inear Motor Power Range

10N 1000N 2000N 3000N 4000N

Series

LMC-EFF [ [
77-1003N
, LMC-EFE
LMC-EFC
38-150N
LMCF
T
LMCE
LMC P31
LMCD
‘ LMCC
‘ LMCB
' LMCA
' LMC-HUB
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B Continuous force B Peak force

Content [inear Motor Power Range

cor 10N 1000N 2000N
erlies
1284-2569N
LMTD
LMTC
LMTB
LMC P52
‘ LMTA
& LMT6
e/ LMT2
& LMT8 7.4-14.1N
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LMSA series :
High thrust density, low cogging force, high dynamic response, low installation
height and other characteristics, in line UL and CE certification.

LMFA series :
Built-in water cooling system, with high thrust density, the maximum peak force
is up to 20,000N, complied with UL and CE certifications.

“ LMSC series :

Built-in water cooling system, attraction force between forcer and stator is offset,
reducing slide load.

LMC series :
With U-shaped stator coreless linear motor, without attraction force between
forcers and stators, no cogging, very low velocity ripple and excellent high
acceleration and deceleration dynamic characteristics.Suitable for continuous
movement and high precision positioning control applications, and meets CE
certification.

LMT series :
Similar to screw structure, with no wear, zero backlash, high velocity, no cogging,low
velocity ripple and other excellent features.Satisifies high precision positioning
control and smooth operation application requirements, and in line CE certification
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 |. corresponding to
supplied to motor.

Continuous current I (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 |, (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.ne), 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
guidelay to be supported by rail.

Maximum winding temperature T, (°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,5 (Q)

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.

2t

Back emf constant K, [V,,../Im/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., IN/v/ 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 Ry, (°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 “*i
&

« Time(S)

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
Fc(WC).

Pressure dropAP (bar)
Defined as coolant under the Minimum flow rate, inlet and

outlet pressure difference.

Maximum velocity at maximum force Vy,y s, (Mm/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 Py, y.x (W)

Defined as input power required for motor operation
at Maximum velocity at maximum force Vyaxre With the
Maximum dissipated heat output Qp;uax cOnditions.

Maximum dissipated heat output Q; ;; yax (W)
Defined as motor heat output at coil under the
Maximum winding temperature Tyax.

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]
(S
=
45
(O]
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= Table 2-1 LMSA series specifications
2 Linear motor e

Symbol  Unit LMSA11 LMSA11L LMSA12 LMSA12L LMSA13 LMSA13L LMSA21 LMSA21L LMSA22 LMSA22L
Continuous force F. N 103 103 205 205 308 308 181 181 362 362
Continuous current I Ame 21 47 42 94 63 141 20 44 39 88
LMSA series The HIWIN synchronous linear motor LMSA is a larger thrust type Peak force (1s) F, N 289 289 579 579 868 868 512 512 1023 1023
2 . of linear drive motor product. It features high thrust density and low Peak current (1s) Iy A 6.3 141 127 283 19.0 424 59 131 11.8 263
" Linear motor | . inqforce. Uttimate force (0.5) F, N 379 379 759 759 1138 1138 470 470 1341 1341
The three_phase motor iron core is Comprised of a primary side [forcer] Ultimate current (0.5s) I, A 10.6 23.6 21.1 47.1 31.7 70.7 9.8 21.9 19.6 43.8
and secondary side (stator) permanent magnets. The stator can be Force constant Ky N/A s 48.6  21.7 48.6 217 48.6 217 925 414 925 414
infinitely extended, so the stroke will be unrestricted. Attraction force F, N 481 481 963 963 1444 1444 963 963 1926 1926 "
Maximum winding temperature T,_,, c 120 -g
Electrical time constant Ke ms 4.4 4.3 4.5 4.1 4b 4.0 4.6 4.6 4.9 4.6 a
Resistance (line to line » 25°C] R, Q 8.4 1.7 4.1 0.9 2.8 0.6 13.8 2.8 6.8 1.4 g
O High dynamic response Resistance (line to line » 120°C) Ry, Q 1.6 23 5.7 1.2 3.9 0.8 19.0 3.9 9.4 1.9 E
O Low installation height Inductance (line to line) L mH 37.1 7.3 185 3.7 124 2.4 64.0 128 33.0 6.4
O UL and CE certifications Pole pair pitch 2t mm 30
O Continuous force range from 103N to 1579N Minimum bending radius of cable R, mm 69
O Peak force range from 289N to 4458N Back emf constant (line to line) K, Vin/(m/s) 28.1 126 281 126 281 126 53.4 239 534 239
O Installation height 34mm, 36mm Motor constant K N/YW 13.7 13.6 19.6 18.7 23.7 22.9 20.3 20.2 28.9 28.6
Thermal resistance Ry C/W 1.23  1.23 0.63 0.63 0.41 0.41 0.87 087 0.44 0.44
Thermal time constant try S 1830 1830 2720 2720 4210 4210 2830 2830 4060 4060
Thermal switch - - 3 PTC SNM120 In Series
Maximum DC bus voltage - Voe 600
Mass of forcer M; kg 0.7 0.7 1.4 1.4 2.1 2.1 1.1 1.1 2.2 2.2
Force chart for LMSA series Unit mass of stator M, kg/m 27 27 27 27 27 27 48 48 48 48
LMSAC5 1579 4458 Width of stator W, mm 52 52 52 52 52 52 86 86 86 86
Length of stator/DimensionN |, mm 120mm/N=2, 180mm/N=3, 300mm/N=5
LMSAC3 947 2675 Stator mounting distance W, mm 42 42 42 42 42 42 74 74 74 74
Total installation height H mm 34 34 34 34 34 34 34 34 34 34
LMSA34 1166 3292
LMSA33 875 2469 Table 2-1 LMSA series specifications
LMSA32 583 1646 Symbol  Unit LMSA23 LMSA23L LMSA24 LMSA24L LMSA31 LMSA31L LMSA32 LMSA32L LMSA33 LMSA33L
Continuous force F. N 544 544 725 725 292 292 583 583 875 875
LMSA3T g, 823 Continuous current I, Anme 59 131 78 175 20 45 40 89 60 134
LMSA24 2048 Peak force (1s) Fo N 1535 1535 2048 2048 823 823 1646 1646 2469 2469
725 Peak current (1s) I, Anme 17.6 394 235 525 60 134 120 268 180 402
LMSA23 544 1535 Ultimate force (0.5s) F. N 2011 2011 2682 2682 1079 1079 2157 2157 3236 3236
Ultimate current (0.5s) I, A 29.4 657 39.2 87.6 10.0 223 20.0 447 30.0 67.0
LMSA22 w108 Force constant K N/A.. 925 414 925 414 1458 652 1458 652 1458 65.2
LMSA21 512 Attraction force F. N 2888 2888 3851 3851 1444 1444 2888 2888 4333 4333
181 Maximum winding temperature T, ‘C 120
LMSA13 - 868 Electrical time constant K. ms 4.9 4.8 4.6 4.7 4.9 4.9 4.9 4.9 4.9 5.0
Peak force Resistance (line to line * 25°C) Ry Q 4.6 0.9 3.5 0.7 19.2 4.0 9.6 2.0 6.4 1.3
LMSA12 502 579 Continuous force Resistance (line to line » 120°C) Ry Q 63 12 48 09 265 55 132 28 88 18
Inductance (line to line) L mH 224 4.3 16.0 3.2 94.1 19.6  47.1 9.8 313 65
LMSA1T 289 Pote bai Biteh ) 0
ole pair pitc (i mm
0 1000 2000 3000 4000 5000(N) Minimum bending radius of cable R, mm 69
Back emf constant (line to line) K, Vio/lm/s) 53.4 239 53.4 239 842 377 842 377 842 37.7
Motor constant K, N/YW 35.2 35.6 40.6 408 27.2 26.6 384 377 470 467
Thermal resistance Roy ‘C/W 029 029 022 022 060 060 030 030 0.20 0.20
Thermal time constant try s 5080 5080 - - 4540 4540 5740 5740 5580 5580
Thermal switch - - 3 PTC SNM120 In Series
Maximum DC bus voltage - Voe 600
Mass of forcer M; kg 3.3 3.3 44 4.4 1.9 1.9 3.8 3.8 5.7 5.7
Unit mass of stator M, kg/m 4.8 4.8 4.8 4.8 8.5 8.5 8.5 8.5 8.5 8.5
Width of stator W, mm 86 86 86 86 116 116 116 116 116 116
Length of stator/Dimension N |, mm 120mm/N=2, 180mm/N=3, 300mm/N=5
Stator mounting distance Wq mm 74 74 74 74 104 104 104 104 104 104
Total installation height H mm 34 34 34 34 36 36 36 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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2.1.1 LMSA series F-Vcurves

Table 2-1 LMSA series specifications

Symbol  Unit LMSA34 LMSA34L LMSAC3 LMSAC3L LMSAC5 LMSACSL m Force and velocity curve( DC bus voltage = 325 Voc)
Continuous force F. N 1166 1166 947 947 1579 1579 350 700 1000
Continuous current I As 8.0 17.9 6.0 13.4 100 223 200 ‘ Peak force <00 ‘ Peakforce ‘ Peak force
Peak force (1s) F, N 3292 3292 2675 2675 448 4458 LMSATT tsarz 800 LMsATS
Feehaarie) l A 240 536 180 402 300 67.0 z \ et B \ T g \ o LsaiaL
Ultimate force (0.5s) F N 4314 4314 3505 3505 5842 5842 g w0 \ Cont. force g 40 \ Cont. force g \\ Cont. force
Ultimate current (0.5s) ly A 40.0 89.4 30.0 67.0 50.0 1117 & 150 x e LMSAT1 L300 \ = LMSAT2 * 400 \\ = LMSAT3
Force constant Ki N/A s 145.8  65.2 157.9  70.7 157.9  70.7 100 e LMSAL 200 — o LMSATZL v \ e LMSAISL
Attraction force F, N 5777 5777 4694 4694 7823 7823 50 \ 100 \ 200 \ @
Maximum winding temperature T, C 120 0 \ 0 \ \ 0 iy '5
Electrical time constant K. ms 4.9 4.9 5.0 5.0 5.0 5.0 0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 2 2
Resistance (line to line » 25°C) Ry Q 4.8 1.0 6.8 1.4 4.1 0.8 Velocity (m/s) Velocity (m/s) Velocity (m/s) 2
Resistance (line to line » 120°C) Ry, Q 6.6 1.4 9.4 1.9 5.7 1.1 -
Inductance (line to line) L mH 235 49 33.8 6.8 20.3 4.1 400 1200 2000
Pole pair pitch 2t mm 30 ‘ Peak force ‘ \ Peak force Peak force
Minimum bending radius of cable R, mm 69 500 ﬁ\\ LMsA21 1000 \ LMsA22 1600 . LMSAZ3
Back emf constant (line to line) K, V./lm/s) 842  37.7 912 408 912 408 Z 400 \ e MsAzL Z 800 3 I \ T LMSAZL
Motor constant K,  NVW 543 533 493 495 637 639 . \ ot force . Cont force g 120 \ ot orce
o o o o o u
Thermal resistance Ry CW 015 014 019 019 011 0.1 & \ —sr | \ —wisazz | a0 \ —— Msa
Thermal time constant try S = = = = = = 20 N\ === LMsA21L 400 ‘\ === LMsAZ2L \. == LMSAZL
Thermal switch - - 3 PTC SNM120 In Series 100 ‘ \ 200 ‘ \ 400 \
Maximum DC bus voltage - Voe 600 0 \ \ 0 \ \ 0 \
Mass of forcer M kg 7.6 7.6 6.3 6.3 10.5 10.5 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Unit mass of stator M, kg/m 8.5 8.5 9.7 9.7 9.7 9.7 Velocity (m/s) Velocity (m/s) Velocity (m/s)
Width of stator W, mm 116 116 126 126 126 126
Length of stator/DimensionN |, mm 120mm/N=2, 180mm/N=3, 300mm/N=5 2500 1000 1800
Stator mounting distance Wy mm 104 104 114 114 114 114 Peak force PPeak force \ Peak force
Total installation height H mm 36 36 36 36 36 36 2000 Y LMSA24 800 \ LMSA31 1500 +— ‘\ LMSA32
Note: 1. The data of this table are values without forced cooling. z 500 \\ e LMSAZAL z o0 \ e LMSASIL Z 1200 \‘ e LMSASZL
2. Except dimensions, the electrical specifications are in £10% of tolerance. 3 ° \ 3 \ 3 \
. L . S \ Cont. force S \ Cont. force kS 900 \ Cont. force
3. We reserve the right to change, please follow customer recognition drawings. " 000 \ e LMSA2 400 \ e LMSAZT \ e LMSA32
A\ = LMSA24L \ —— LMSA3IL 600 = [MSA32L
500 \ 200 \ 300 \ \
0 0 0
0 2 4 6 8 10 0 2 4 6 8 10 6 2z 4 6 8 10
Velocity (m/s) Velocity (m/s) Velocity (m/s)
3000 3500 3000
Peak force \ Peak force \ {Peak force
2500 \ LMSA33 3000 1 \ LMSA34 2500 ) LMSAC3
Z 2000 | ‘\ e LMSA33L = 2500 | = [ MSA34L Z g000 || ‘\ e LMSACSL
S \ S 2000 8 ‘\
S 1500 Cont. force S Cont. force S 1500 | \ Cont. force
\ e LMSA33 1500 +——— \ e LMSA34 \\ e LMSAC3
1000 - ___ A = LMSAZIL 1000 m == LMSA34L 1000 —— LMsAC3L
500 \ \ 500 \\ \\ 500
0 0 0 \ \
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Velocity (m/s) Velocity (m/s) Velocity (m/s)
5000
Peak force
4000 \‘ LMSAC5
— \ o e | MSACSL
Z 3000 ‘\
g \ Cont. force
% 9000 e LMSAC5
A e | MSAC5L
1000 \ \
0

0 2 4 6 8 10
Velocity (m/s)



10 HIWIN

MP99TE01-1706

HIWIN 1

Linear Motor

2.1.2 LMSA series forcers and stators dimensions

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

\ \
350 Peak force 700 Peak force 1000 Peak force 235
300 LMSA11 600 LMSA12 800 LMsA13 - Motor power lines :
= 250 = LMSATIL = 500 = LMSAT2L = = LMSAT3L N 197 LAPP-4G1.5 Moving direction(+) —=—
= \ S 5 0 12.2 N -M4x0.7Px4DP
© 200 O 400 o
uE_ Cont. force E \ Cont. force US_ Cont. force A
150 LMSAT1 300 LMSAT12 400 e LMSAT3 )
100 = LMSATIL 200 = LMSAT2L = LMSAI3L < N g © =
© o
50 \ \ 100 \ 0 \ A V= o A o
Y ™
0 0 0 s D (7]
0 5 10 15 20 25 0 5 10 15 20 25 3 0 5 10 15 20 25 30 ¥ ol — % 2
Velocity (m/s) Velocity (m/s) Velocity (m/s) Al T = =N g 2
" > 3
=
600 1200 2000 é < O
Peak force Peak force Peak force r $ hd
500 1000 —\ r o 2
! 2 1600 LMSA23 o
= 400 \ t \S\ = 800 \ - z \ szt h
3 \ 3 \ 31200 \ 19.7 ‘ 28 N1x35=L1 20
S 300 \ Cont.force S 600 \ Cont. force 5 Cont. force \
o \ SAZ\ - \ —— s\ " 800 \L — LMSAZS : 23.7 2-M3x0.5Px5DP L
200 =} = WsA211} = —_— LMZ&L = | MSA23L
1 —\
100 \ \ k \ \ 400 \ \
0 4
0 8 1z 1 2 8 1z 12 R Type L L1 W W1 W2 w3 W4 N N1 N2
locity (m/s) Velocity (m/s) Velocity (m/s)
LMSA11 118 70 56 30 26 20 20 6 2 1
LMSA12 223 175 56 30 26 20 20 12 5 1
2500 1080
\
eak force c \
i Peak force Peakforce LMSA13 328 280 56 30 26 20 20 18 8 1
2000 \ LMSA24 800 LMSA31 \ \ LMSA32
= \ e LMSAZAL \ e LMSABIL = 100 \\ \\ e LMSAZ2L LMSA21 118 70 86 60 41 50 50 6 2 1
R \ @I\ 2 N NN\ LMSA22 223 175 86 60 41 50 50 12 5 i
S Cont. force B Cont. force 5 \ Cont. force
= & \ \\ \ S 900
1000 \ LA \ \ e LA \ \ \\ . LMSA23 328 280 86 60 41 50 50 18 8 1
= LMSA2L A = LMSA3IL 600 = LMSA32L
500 T -\ ) \ \ \ \\K \ LMSA24 433 385 86 60 41 50 50 24 1" 1
\ \ \ 30 \ \ \\\‘ LMSA31 118 70 16 90 56 80 40 9 2 2
00 4 s 12 16\ 20 00 2 4 \¢ 10\ 12 00 ) g o\ 12 LMSA32 223 175 116 90 56 80 40 18 5 2
Velocity (m/s) Velocity {m/s) Velogity (mis) LMSA33 328 280 116 90 56 80 40 27 8 2
LMSA34 433 385 116 90 56 80 40 36 " 2
3000 S 3500 \ \ \ oo rores 3000 \ \ \ Peak force LMSAC3 328 280 123.5 97.5 59.75 80 40 27 8 2
2500 \ LMSA3 3000 \ \ \ \ Wsazs 2500 “ \ \ LMSAC3 LMSAC5 538 490 123.5 97.5 59.75 80 40 45 14 2
% 2000 \ ===\ LMSA33L % 2500 \\ \.\ \ \—— LMYA34L % 2000 \ == LMSAC3L
,E’ 1500 \ Cont. fo\rce E 2000 \ “ \ C}nt. force A E_’ 1500 \ Cont. force
‘\ LMSA33 1500 \ ‘\ LMSA34 \ e LMSAC3 |\
1000 J\ = LMSAS3L 1000 A \r\ %\ \ = MSAGAL 1000 \ e LMSACSL
500 \ \ \ 500 \ 500 \ \
o LY : \
2 4 6 8 12 0 2 4 6 10 12 0 2 4 6 8
Velocity (m/s) Velocity (m¥s) Velocity (m/s)
5000
Peak force
4000 ‘\. LMSACS
- \ = LMSACSL
=z
3000 X
5 \ Cont. force
- 2000 \‘ s | MSACS
== LMSACSL
1000 \ ‘\
. \ \
0 2 4 6 8 10

Velocity (m/s)

m Dimensions of forcers
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m Dimensions of stators ® Mounting tolerances
(2xN)-5.5 THRU;@10x3.5DP (LMSACSO) LMSA1[ Jseries
(2xN)-@5.5 THRU;@10x3.5DP (LMSA3S0)
(2xN)-@5.5 THRU;@10x1.5DP [LMSA250) (7] 00z Eorcer
7
(2xN)-@4.5 THRU;@8x1.5DP (LMSA1S0)
o oll— |
/ o | Do T
[ ) \\ H 3 5
@) @ ©) H : ki
—=] ] }
[T T 2
. Z 77 o
gk Do | siatr ;
wn
- =
) \\ / ]
f @ © @ s E |
\ LMSA2[ Iseries
Ls2 (N-1)x60=Ls3 He1
Ls Hs E 0.02 ﬁForcer
7,
(Ls1) o o1 L
% @69 i
(2xN)-@5.5 THRU;@10x5.6DP (LMSACSOEA) ﬁ‘?’f“ : Hﬁ_ﬂ ?
(2xN)-@5.5 THRU;@10x5.6DP (LMSA3SOEA) Y ﬂ o0
(2xN)-@5.5 THRU;@10x5.6DP [LMSA2SDEA) [ 7 ]0.05/500 Stator
(2xN)-@4.5 THRU;@8x5.6DP  (LMSATSTEA]
I ANz @ @ ] .
= LMSA3[ |series
=2 ) (]
£ g 0,02 Eorcer
7 ~0
o o L =
N © ® ol & | |©e
N-© N ® H
A\ ™
(N-1) o] u f
Ls2 N-1)x60=Ls3 Hs1 =
[ | L]
Ls Hs 7, { 0
(Ls1) |~ [0.05/500 Stator
Type Ls Ls1 Ls2 Ls3 Ws Ws1 Hs Hs1 N .
i LMSAC[ Jseries
LMSA1S1(EA) 120 124.36 31 60 52 42 9.7 4.1 2
LMSA1S2(EA) 180 184.36 31 120 52 42 9.7 4.1 3
LMSA1S3(EA) 300 304.36 31 240 52 42 9.7 4.1 5 = Forcer
LMSA2S1(EA) 120 122.7 3057 60 86 74 9.7 41 2 P L
LMSA2S2(EA) 180 182.7  30.57 120 86 74 9.7 41 3 o ol L
LMSA2S3(EA) 300 3027 3057 240 86 74 9.7 41 5 = 63@ 4.25
LMSA3S1(EA) 120 123.04 30.37 40 116 104 11.7 6.1 2 175 : “ “ f
LMSA3S2(EA) 1 183.04 37 12 1 104 11.7 K ‘ ‘
SA3S2(EA) 180 83.04 30.3 0 6 0 6 3 l ‘ |
LMSA3S3(EA) 300 303.04 30.37 240 116 104 1.7 6.1 5 77 i 7 S
LMSACS1(EA) 120 1233 3037 60 126 14 N7 61 2 (<7 [oosis00 | Stator g
LMSACS2(EA) 180 183.3  30.37 120 126 114 1.7 6.1 3 N
LMSACS3(EA) 300 303.3 30.37 240 126 114 1.7 6.1 5
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2.1.3 Order code of primary part (forcer)

“Series |
LM SA 1 1 L
Linear motor  Linear motortype  1: 56mm 1: 118mm None:Standard
2: 86mm 2:223mm L:Low back EMF
3: 116mm 3:328mm
C:123.5mm 4: 433mm
5: 538mm

2.1.4 Order code of magnet track (stator)

| Series | Widthof stator [l  Model [l Length of forcer [l Magnet package

LM SA 1 S 1 EA
Linear motor  Linear motortype  1: 56mm S: Standard 1: 120 mm EA:Epoxy
2:86mm C: Customize 2: 180 mm None:Cover plate
3:116mm 3:300 mm
C: 126mm

2.

LMFA series

Linear motor

Linear Motor

The HIWIN permanent magnet synchronous linear motor LMFA has a built-in
water cooling system, with a special electromagnetic and thermal design.This
motor has a high thrust density, and the maximum Peak force is up to 20,000N.
The three-phase motor is comprised of an iron core primary side (forcer) and a
permanent magnet secondary side (stator).

The forcer can use multiple units and can be infinitely extended, so motor
moving stroke is not restricted. The LMFA series is widely used in the machine
tool industry, laser processing machines, glass cutting machines and active
vibration suppression platforms.

LMFA64

LMFA63

LMFA62

LMFAb54

LMFA53

LMFA52

LMFA44

LMFA43

LMFA42

LMAF41

LMFA34

LMFA33

LMFA32

LMFA31

LMFA24

LMFA23

LMFA22

LMFA21

LMFA14

LMFA13

LMFA12

LMFA11

LMFAQ3

LMFAQ2

LMFAO1

Water-cooled design

Ultrahigh thrust density

UL and CE certification

Water-cooled continuous force range from 149N to 7,917N
Peak force range from 282N to 20,827N

Installation height 48.5mm, 50.5mm, 64.Tmm, 66.Tmm

0O0OO0OO0O0OO

Force chart for LMFA series

20827
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Table 2-2 LMFA series specifications

Continuous force

Continuous current

Continuous force(WC)
Continuous current(WC)

Peak force (1s)

Peak current (1s)

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

Back emf constant (line to line)
Motor constant

Thermal resistance

Thermal resistance(WC)
Thermal time constant
Minimum flow rate
Temperature of cooling water
Pressure drop

Thermal switch

Maximum velocity at maximum force
Maximum electric power input
Maximum dissipated heat output
Stall force(WC)

Stall current(WC)

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

Note: 1. WC-water cooling.

Symbol

AP
VMAX,FP
PeLmax
Qo ma
Fo

lo

Unit

rms

N
A
N
Arms
N
A

mH

mm

LMFAOT LMFAO1L LMFAO2 LMFAO2L LMFA03 LMFAQ3L LMFA11 LMFAT1L LMFA12 LMFA12L LMFA13 LMFAT3L LMFA14 LMFA14L

74

1.4
149
2.7
282
8.4

457

7.2

1.7
15.4
84.2

V.e/m/s) 31.8

N/ W
C/W
C/W

Arms
VDC
kg
kg/m
mm
mm
mm

mm

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.

13.1

1.5
3.7
58

48

74
1.8
149
3.6
282
11.3
40.8
457

7.7
6.0
7.9
46.2

23.5
13.6
2.40
0.60

33

7.40
3606
158
104
2.6

1.5

3.7

58

48

149
2.7
297
5.4
564
16.7
55.1
914

7.2
5.9
7.7
42.1

31.8
18.6
1.13

33

5.39
6280
337
208
38

2.3

3.7

58

48

149
3.6

297
7.3

564
22.6
40.8
914

7.7
3.0
4.0
23.1

19.2
1.20
0.30

3.3

7.40
7212
317
208
5.1

2.3

3.7

58

48

223 223 136 136 272 272
4.1 5.3 1.4 1.8 2.7 3.6
446 446 272 272 544 544
8.1 10.9 2.7 3.6 5.4 7.3
845 845 516 516 1032 1032
25.1 33.9 8.4 1.3 16.7 22.6

55.1 40.8 100.8  74.6 100.8  74.6
1372 1372 837 837 1674 1674
120

7.2 7.7 7.2 7.7 7.2 7.7

3.9 2.0 16.9 8.7 8.4 4.3

5.1 2.6 223 11.5 1.1 5.7

28.1 15.4 1219 668 60.9 33.4

30

31.8 23.5 58.2 43.1 58.2 43.1

22.8 235 20.0 20.7 28.3 29.2

0.75 0.80 1.56 1.66 0.78 0.83

0.19 0.20 0.39 0.42 0.20 0.21
150

3.3 3.3 3.7 3.7 3.7 3.7
20

1.1 1.1 075 075 1.21 1.21

1 x KTY84-130+ 1 x (3 PTC SNM120 In Series)

5.39 7.40 344 479 344 479

9421 10819

506 475 244 228 487 457

312 312 191 191 381 381

5.7 7.7 1.9 2.6 3.8 5.1
750

3.1 3.1 2.4 2.4 4 4

4115 4667 8231 9334

3.7 3.7 5.8 5.8 5.8 5.8

58 58 88 88 88 88

120mm/N=2 » 180mm/N=3 » 300mm/N=5

48 48 Th Th 74 74
48.5

408
4.0
816
8.1
1548

100.8
2511

7.2
5.6
7.4
40.6

58.2
34.7
0.52
0.13

3.7

3.44
12346
731
571
5.7

5.6

5.8

88

T4

408
5.5
816
10.9
1548

74.6
2511

7.7
2.9
338
223

3.7

4.79
13997
685
571
7.7

5.6

5.8

88

74

544
5.4
1089
10.8
2063
33.5
100.8
3348

7.2
4.2
5.6
30.5

58.2

0.39
0.10

3.7

3.44
16461
974
762
7.6

7.6

5.8

88

74

544
73
1089
14.6
2063

74.6
3348

7.7
2.2
2.9
16.7

41.4
0.42

3.7

4.79
18667
914
762
10.2

7.6

5.8

88

74

Table 2-2 LMFA series specifications

Continuous force

Continuous current

Continuous force(WC)
Continuous current(WC)

Peak force (1s)

Peak current (1s)

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

Back emf constant (line to line)
Motor constant

Thermal resistance
Thermal resistance(WC)
Thermal time constant
Minimum flow rate
Temperature of cooling water
Pressure drop
Thermal switch

Maximum velocity at maximum force
Maximum electric power input
Maximum dissipated heat output
Stall force(WC)
Stall current(WC)

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

Note: 1. WC-water cooling.

Symbol

VMAX,FP
PEL,MAX
QP,H,MA)(

Fo

lo

Unit

rms

N
A
N
Arms
N
A

mH

mm
Vims/(M/s)
N/VW
T/W
T/W

Arms

kg
kg/m
mm
mm
mm

mm

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.

LMFA21
205
1.4
409
2.7
776
8.4
151.6
1259

7.2
24.8
32.7
178.6

87.5
24.9
1.06
0.27

3.2
9.8
118

104
50.5

LMFA21L LMFA22 LMFA22L LMFA23 LMFA23L LMFA24 LMFA24L LMFA31

205 409 409 614 614 819
1.8 2.7 3.6 4.1 5.5 5.4
409 819 819 1228 1228 1638
3.6 5.4 7.3 8.1 109 108

776 1552 1552 2328 2328 3104
113 167 226 251 339 335

1122 151.6 1122 1516 1122 1516
1259 2518 2518 3777 3777 5036

7.7 7.2 7.7 7.2 7.7 7.2
127 124 64 8.3 4.2 6.2
168 164 8.4 10.9 5.6 8.2
978 893 489 595 326 446
30
648 875 648 875 648 875
2567 352 363 431 445 497
113 053 057 035 038 027
028 013 014 009 009 0.07

4.0 4.0 4.0 4.0 4.0 4.0

115 183 183 25 2.5 3.18

819
7.3
1638
14.6
3104
45.2
112.2
5036
120

7.7
3.2
4.2
24.5

64.8
51.3
0.28
0.07
150
4.0
20
3.18

HIWIN 17

Linear Motor

LMFA31L LMFA32 LMFA32L LMFA33 LMFA33L
380 380 759 759 1139 1139
3.1 4.6 6.2 9.1 9.3 13.7
759 759 1519 1519 2278 2278
6.2 9.1 124 183 186 274
1750 1750 3500 3500 5250 5250
19.2 283 384 566 575 849
122.7 83.1

3430 3430 6860 6860

122.7 83.1 122.7 83.1

10290 10290
M3 114 13 14 113 114
43 1.9 2.1 1.0 1.4 0.6
5.6 2.6 2.8 1.3 1.9 0.9
483 222 242 11 161 7.4

70.9 480 709 480 709  48.0

48.4 487 685 689 839 844

117 119 059 059 039 040

4.0 4.0 0% 0% ok} ok,

0.57 057 0.74 074 098 0.98

1 x KTY84-130+ 1 x (3 PTC SNM120 In Series)

314 221 314 221 34 221
11321
336 715 671 1073 1007 1431
287 573 573 860 860 1146
2.6 3.8 5.1 5.7 7.7 7.6

15455

3.2 55 5.5 8 8 10.4
9.8 9.8 9.8 9.8 9.8 9.8
118 118 118 118 118 118
120mm/N=2 » 180mm/N=3 » 300mm/N=5
104 104 104 104 104 104
505 505 505 505 505 505

3.14

16982 20607 22643

1342
1146
10.2
750
10.4
9.8
118

104
50.5

408 619 408 619 408 619

10255 13910 20509 27821 30764 41731
324 320 648 641 972 961
531 531 1063 1063 1594 1594

4.3 6.4 8.7 128 13.0 192

6.4 6.4 "m7 17 173 173
162 162 162 162 162 162
134 134 134 134 134 134

184mm/N=2 » 276mm/N=3 » 460mm/N=5
115 115 115 115 115 115
641 641 641 641 64T 641

0]
()
=
)
7]
<
L
=
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Table 2-2 LMFA series specifications Table 2-2 LMFA series specifications
Symbol Unit LMFA34 LMFA34L LMFA41 LMFA4IL LMFA42 LMFA42L LMFA43 LMFAA3L LMFA44 LMFA4LL LMFA52 LMFA52L LMFAS3 LMFA53L Symbol Unit LMFA54 LMFAS4L  LMFA62 LMFA62L  LMFA63 LMFA63L  LMFAb4 LMFA64L
Continuous force F. N 1519 1519 495 495 990 990 1484 1484 1979 1979 1422 1422 2133 2133 Continuous force e N 2844 2844 1979 1979 2969 2969 3958 3958
Continuous current . Ans 124 183 29 43 5.8 8.5 8.7 128 115 170 6.2 9.1 9.3 13.7 Continuous current I, Ame 12.4 18.3 5.8 11.5 8.7 17.3 11.5 23.1
Continuous force(WC) FIWwC) N 3037 3037 990 990 1979 1979 2969 2969 3958 3958 2844 2844 4266 4266 Continuous force(WC) FWC] N 5688 5688 3958 3958 5938 5938 7917 7917
Continuous current(WC) IWC] A 247 365 58 8.5 115 170 173 256 231 341 124 183 186 274 Continuous current(WC) I[WC] A 24.7 36.5 11.5 23.1 17.3 34.6 23.1 46.2
Peak force (1s) Fs N 7000 7000 2603 2603 5207 5207 7810 7810 10413 10413 6925 6925 10388 10388 Peak force (1s) Fo N 13850 13850 10413 10413 15620 15620 20827 20827
Peak current (1s) I Anns 76.7 1133 17.9 264 358 529 535 793 716 1057 384 566 575 849 Peak current (1s) I8 A 76.7 113.2 35.8 71.6 53.7 107.4 71.3 142.6
Force constant K N/A e 122.7 83.1 1774 1161 1714 1161 17104 1161 1714 1161 2299 1655.7  229.9 155.7 Force constant Ki N/A e 229.9 155.7 342.7 171.4 342.7 171.4 342.7 171.4
Attraction force F, N 13720 13720 5145 5145 10290 10290 15435 15435 20580 20580 13700 13700 20550 20550 Attraction force F, N 27400 27400 20580 20580 30870 30870 41160 41160
Maximum winding temperature Trnax c 120 Maximum winding temperature T nax C 120
Electrical time constant Ke ms 113 14 120 121 120 121 120 121 120 121 122 124 122 124 Electrical time constant K. ms 12.2 12.4 12.0 12.0 12.0 12.0 12.0 12.0
Resistance (line to line » 25°C) Rys Q 11 05 60 27 30 14 20 09 15 07 39 18 26 12 Resistance (line to line » 25°C) Ry Q 2.0 0.9 6.0 15 4.0 1.0 3.0 0.8
Resistance (line to line + 120°C) Riz Q 14 06 79 36 40 18 26 12 20 09 51 23 34 16 Resistance (line to line » 120°C) Ry Q 2.6 1.2 7.9 2.0 53 13 40 1.0
Inductance (line to line) L mH 12.1 5.5 720 330 360 165 240 11.0 180 83 477 219 318 146 Inductance (line to line) L mH 23.9 10.9 72.0 18.0 48.0 12.0 36.0 9.0 .g
Pole pair pitch VA mm 46 Pole pair pitch 2t mm 46 b
Back emf constant (line to line) K, V../lm/s) 70.9 480 989 670 989 670 989 670 989 670 1327 89.9 1327 89.9 Back emf constant (line to line) K, V.. J/m/s) 1327 89.9 197.9 98.9 197.9 98.9 197.9 98.9 E
Motor constant K N/VW 969 974  57.1 575 808 813 989 995 1142 1149 950 956 1164 1171 Motor constant K N/v W 134.4 135.2 114.2 114.2 139.9 139.9 161.6 161.6 —
Thermal resistance Ry ‘C/W 029 030 09 097 048 049 032 032 024 024 032 033 021 0.22 Thermal resistance Ry ‘CIW 0.16 0.16 0.24 0.24 0.16 0.16 0.12 0.12
Thermal resistance(WC) Rry(WC) C/W 007 007 024 024 012 012 008 008 006 006 008 008 005 0.05 Thermal resistance(WC) Rpy(WC) ‘C/W 0.04 0.04 0.06 0.06 0.04 0.04 0.03 0.03
Thermal time constant try s 150 Thermal time constant try 3 150
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 6.3 6.8 6.8 Minimum flow rate - L/min 7.3 7.3 6.8 6.8 7.3 7.3 7.8 7.8
Temperature of cooling water - ‘C 20 Temperature of cooling water - ‘C 20
Pressure drop AP bar 128 128 089 089 117 117 145 145 18 1.8 125 1.25 1.77 1.77 Pressure drop AP bar 23 23 1.64 1.64 2.25 2.25 3 3
Thermal switch - - 1 x KTY84-130+ 1 x (3 PTC SNM120 In Series) Thermal switch - - 1 x KTY84-130+ 1 x (3 PTC SNM120 In Series)
Maximum velocity at maximum force Vyuyee m/s 408 619 261 401 2.61 401 2.61 4.01 261 4.01 192 304 192 3.04 Maximum velocity at maximum force Vyuee m/s 1.92 3.04 1.12 2.61 1.12 2.61 1.12 2.61
Maximum electric power input Pewax W 41019 55642 10598 14198 21197 28396 31691 42594 42393 56792 24645 32267 36967 48400 Maximum electric power input Pewax W 49290 64534 26878 42393 40316 63590 53478 84510
Maximum dissipated heat output Qppumax W 1296 1281 396 391 792 782 1187 1173 1583 1565 1181 1167 1771 1751 Maximum dissipated heat output Qeumax W 2362 2334 1583 1583 2375 2375 3166 3166
Stall force(WC) [ N 2126 2126 693 693 1385 1385 2078 2078 2771 2771 1991 1991 2986 2986 Stall force(WC) Fq N 3982 3982 277 277 4156 4156 5542 5542
Stall current(WC) lo Ame 173 256 40 60 81 119 121 179 162 239 87 128 130 19.2 Stall current(WC) Iy Ae 17.3 25.6 8.1 16.2 121 243 16.2 323
Maximum DC bus voltage - Ve 750 Maximum DC bus voltage - Voe 750
Mass of forcer M; kg 225 225 95 9.5 162 162 23 23 29 29 238 238 323 323 Mass of forcer M; kg 40.8 40.8 32.2 32.2 44.2 44.2 56.2 56.2
Unit mass of stator M, kg/m 162 162 223 223 223 223 223 223 223 223 25 25 25 25 Unit mass of stator M, kg/m 25 25 40.1 40.1 40.1 40.1 40.1 40.1
Width of stator W, mm 134 134 180 180 180 180 180 180 180 180 240 240 240 240 Width of stator W, mm 240 240 334 334 334 334 334 334
Length of stator/Dimension N L, mm 184mm/N=2 > 276mm/N=3 » 460mm/N=5 Length of stator/Dimension N L, mm 184mm/N=2 » 276mm/N=3 » 460mm/N=5
Stator mounting distance W, mm 115 115 161 161 161 161 161 161 161 161 222 222 222 222 Stator mounting distance Wg mm 222 222 316 316 316 316 316 316
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 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
Note: 1. WC-water cooling. Note: 1. WC-water cooling.
2. LMFA forceris collocated with LMF stators. 2. LMFA forceris collocated with LMF stators.
3. Except dimensions,the electrical specifications are in £10% of tolerance. 3. Except dimensions,the electrical specifications are in £10% of tolerance.

4. We reserve the right to change, please follow customer recognition drawings. 4. We reserve the right to change, please follow customer recognition drawings.
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2.2.1 LMFA series F-Vcurve

® Force and velocity curve( DC bus voltage = 325 Voc) BForce and velocity curve( DC bus voltage = 325 Vic)

300 600 1000 3000 6000 10000
\ Peak force \ Peak force Peak force Peak force Peak force Peak force
250 ‘\ LMFAO1 500 \\ LMFAQ2 800 \ LMFAG3 2500 1 1 LMFA41 5000 \\ LMFA42 8000 LMFA43
\ e | MFAOIL! \ e | MFAO2L. \\ e | MFAO3L \\ e [ MFA4TL \ e | MFA42L \ e [ MFA43L
= 0 \ = 400 \ = \ = 2000 \ = 4000 \ = \\
3 \\ Cont. force < \ Cont. force E‘ 600 Cont. force 1 \ Cont. force 3 ‘\ Cont. force z 6000 \ Cont. force
o o o
S 150 4 == LMFAO1 S 300 === LMFAQ2 s \\ === LMFA03 S 1500 \ = LMFA41 S 3000 \ e LMFAG2 5 ‘\ e LMFA43
i \ i \ e \ i i \ s
\ = [MFAOIL, \ == LMFAO2L, 400 \ == |MFAQ3L \ = [MFAGIL \ = MFAG2L 4000 \ = [MFAG3L
100 \ 200 \ \ 1000 \ 2000 - \
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0 0 0 0 0 0
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" Vetocity (m/s) Velocity (m/s) Velocity (m/s) 0 e e 0 e 3 e 0 e e
etocity im/s elocity tm/s elocity (m/s Velocity (m/s) Velocity (m/s) Velocity (m/s)
3000 3500 2000
Peak force Peak force Peak force 25000
1 L § -
2400 LMFA23 3000 '\ LMFA24 1600 \ LMFA31 Peak force
\ = LMFAZ3L 2500 L\ = LMFA24L ‘\ === LMFA3IL 20000 | LMFAS4
. \ _ \ _ \ e LMFAGAL
Z \- Cont. force Z \ Cont. force =z A Cont. force \
3 1800 \ : g 2000 \ : g 120 \ ) Z 15000 \ Cont.fo
5 \\ e LMFA23 5 \ e LMFA2 5 \ === LMFA31 T “ ont-force
* 1200 \ === LMFAZ3L = 1500 \ —— LMFAZAL " a0 \ —— LMFA3IL 5 \ — LMFAGL
\ \ 10000 - A = LMFAGA4L
Cont. force(WC) 1000 A\ Cont. force(WC) \ \ Cont. force(WC) A
Cont. force(WC)
600 400 S
\ —— LMFA23 500 \ — LMFA2 LMFA3T 5000 LA
\ \ = LMFAZ3L \ —— LMFA24L === LMFA3IL ‘ = LMFAG4
0 0 0 \ = LMFAG4L
0 2 3 4 5 0 2 3 Y/ 5 0 2 3 £ 5 0
Velocity (m/s) Velocity (m/s) Velocity (m/s) 0 2 3 4 5
Velocity (m/s)
4000 6000 8000
Peak force Peak force Peak force
A LMFA32 5000 . ! LMFA33 7000 RY LMFA34
3200 \ \
\ = [MFA32L \\ e [MFA3L 4000 \ e MFA34L
= \ = 4000 \ =
T 2400 A Cont. force < \ Cont. force < 5000 Cont. force
2 \ 2 \ < \
S \ e | MFA32 5 3000 \ e LMFA33 S 4000 \ e | MFA34
1600 \ == | MFA32L| \ o= MFA33L \ = | MFA34L]
Y Y “ 3000 <4
\ Cont. force(WC) 2000 Cont. force(WC) \ Cont. force(WC)
00 \ ont. force| ont. force| 2000 ,ont. force!
e | MFA32 1000 e | MFA33 1000 e LMFA34
== LMFA32L, \ == LMFA33L \ == LMFA34L
0 — 0 0
0 2 3 4 5 0 3 4 5 0 3 4 5

Velocity (m/s) Velocity (m/s) Velocity (m/s)
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B Force and velocity curve( DC bus voltage = 750 Voc)

300 \\

Velocity (m/s)

Velocity (m/s)

o
Velocity (m/s)

B Force and velocity curve( DC bus voltage = 750 Voc)

l 600 101 3000 6000 10000
"\ Peak force Peak force Peak force Peak force Peak force Peak force
250 - ) LMFAO1 500 - LMFAQ2 LMFAQ3 2500 \ LMFA41 5000 \ LMFA42 8000 LMFA43
‘\ e LMFAOIL e LMFAQ2L, e | MFAQ3L \ e LMFA4IL] \ e MFAG2L, \ e LMFAG3L.
_ 20 \ _ 400 _ _ 2000 \ _ 4000 \ _ \
% Cont. force % Cont. force % Cont. force % \ Cont. force % \ Cont. force % 6000 \.\ Cont. force
2 150 e LMFAQT £ 300 e LMFAQ2 = e LMFAQ3 £ 1500 \‘ e LMFAG1 £ 3000 \‘ e LMFAG2 = \ e | MFAG3
* == LMFAOIL| * o= LMFAO2L * X o= | MFAO3L . \ = LMFA4IL . == LMFA42L = \ = LMFA43L
400 \ \ 4000 \
100 \ 200 \ \ 1000 z 2000 \
\ Cont. force(WC) Cont. force(WC) \ Cont. force(WC) \ X Cont. force(WC) X Cont. force(WC) \ Cont. force(WC)
50 A\ e | MFAO1 100 \ e | MFAQ2 200 e | MFAO3 500 e | MFAGT 1000 e | MFAL2 2000 L W | e | MFA43
== LMFAOIL| == LMFAO2L == LMFAO3L, Y w —— LMFA4IL Y w == LMFA42L ‘ W = LMFA43L
0 0 0 0 0 0
0 5 10 5 25 0 5 0 5 0 5 0 5 25 2 4 6 8 10 0 2 4 6 10 0 2 4 8 10
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600 \ 1200 1800 12000 8000 12000
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g 1500 ‘\ Cont. force g 600 \\ Cont. force g 1200 ‘.\ Cont. force g 10000 \.\ Cont. force K] \ Cont. force ] \ Cont. force
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3 2500 “ Cont. force 1 \\ Cont. force < 5000 l‘ Cont. force
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1000 \ \ 2000 AN \
— 1000 = | 3 — —
500 \ \ LMFA32 \ LMFA33 1000 \ N\ LMFA34
\ = LMFA32L —— LMFA33L \ \\ —— LMFA34L
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- - - . H H
2.2.2 LMFA series forcers and stators dimensions Dimensions of LMFAS, 6 forcers
10001 Moving direction(+) —
- - 46.7 Lf
m Dimensions of LMFAO,1,2 forcers 23.35 90 (N-1)x80.5=L1 (Nxn) 0 9x3DP;M8x1.25Px11DP
Moving direction(+) — / g
35.8 (1000} Lt 1 | s o o 5
1709 63 (N-1)x52.5=Lf1 (2xN)- B6x3DP;M5x0.8Px10DP g
= o
o N o) r %
[ — = I % |
21y o = el L A
= §é 2-M3x0.5Px6DP z
2 S 2-M3x0.5Px6DP A © © . - y
= o1 [13.1 3= k= ° ° o o
| o 2-1/8"PTx6DP
&0 2-1/8"PTx4DP o o o 0 eler
N
€>€2V a 20 13.35
Y A\
15] | 10.5 Type Lf Lf1 wi Wf1 wf2 Wf3 A W5 N n
w
LMFA52 375 2415 248 b 160 2315 181 124 R @
LMFA53 536 4025 248 b 160 2315 181 124 ERE "
Type Lf Lf1 wi Wf1 Wf2 Wf3 W4 W5 N e
LMFAS4 697 563.5 248 b 160 2315 181 124 3 8 o
LMFAOT 145 B 67 18.5 30 55 33.75 144 2 =
LMFA62 375 2415 342 51 240 3255 245 171 b 4
LMFAO2 250 157.5 67 18.5 30 55 e 144 4
LMFA63 536 4025 342 51 240 3255 245 171 A |6
LMFAO3 355 262.5 67 18.5 30 55 s 144 6
LMFAG4 697 563.5 342 51 240 325.5 245 171 4 8
LMFA11 145 52.5 96 33 30 81.5 43 20 2
LMFA12 250 157.5 96 33 30 81.5 43 20 4 = Dimensions of LMFA0,1,2 stators
LMFA13 355 262.5 96 33 30 81.5 43 20 6
(2xN)-©5.5 THRU; @ 10x3.5DP(LMF2SCE)
LMFA14 460 367.5 96 33 30 81.5 43 20 8 (2xN)-05.5 THRU; 0 10x1 5DP(LMF1SoE)
LMFA21 145 52.5 126 40.5 45 111.5 58 20 2 [2xN)-@ 4.5 THRU; @ 8x2DP(LMFOSCE)
LMFA22 250 157.5 126 405 45 11,5 58 20 4 _
_ &=
LMFA23 355 2625 126 40.5 45 11.5 58 20 6 =]
LMFA24 460 367.5 126 40.5 45 111.5 58 20 8
2 2
m Dimensions of LMFA3,4 forcers
~ =
N S =
Moving direction(+) — I \\ @% / =
46.7 [1000] Lf Ls2 (N-1)x60= Ls3 ‘ Hs1
23.35 90 (N-1)x80.5=Lf1 (2xN)489x3DP;M8x1.25Px11DP s } °
[~ LS Hs
e — (Ls1)
; —
AV i L
= &J i " O O O O Type Ls Ls1 Ls2 Ls3 Hs Hs1 Ws Ws1 N
2 IRV N LMF0S1 120 12487  31.25 60 11.8 5.9 58 48 2
S y ” s g = LMFOS1E 120 12487  31.25 60 1.3 5.7 58 48 2
‘ LMFOS2 180 184.87  31.25 120 11.8 5.9 58 48 3
N= P, o o o o——+ LMFOS2E 180 184.87  31.25 120 1.3 5.7 58 48 3
00 SO i LMFOS3 300 304.87  31.25 240 11.8 5.9 58 48 5
& LMFOS3E 300 30487  31.25 240 1.3 5.7 58 48 5
20 13.35 LMF1S1 120 12277 306 60 11.8 5.9 88 74 2
LMFIS1TE 120 22k I 60 11.3 5.7 88 74 2
. y » wi Wit wiz wis Wit wis . LMF1S2 180 18277 306 120 11.8 5.9 88 74 3
ype LMF1S2E 180 182.77 306 120 iz 5.7 88 74 B
LMFA31 214 80.5 141 405 60 126.5 65.5 30 2 T e 240 "8 o o8 ” .
LMFA32 375 2415 141 405 60 126.5 65.5 30 4 P R 240 "3 i o8 7 .
LMFA33 536 402.5 141 405 60 126.5 65.5 30 6 LMF2S1 120 EENRR Y 50 138 79 18 104 )
LMFA34 697 963.5 141 40.5 60 126.5 65.5 30 8 LMF2S1E 120 123.09 304 60 1813 7.7 118 104 2
LMFA41 214 80.5 188 54 80 173.5 89 30 2 LMF252 180 183.09  30.4 120 13.8 79 118 104 3
LMFA42 375 241.5 188 54 80 173.5 89 30 4 LMF2S2E 180 183.09 304 120 13.3 77 118 104 3
LMFA43 936 402.5 188 54 80 173.5 89 30 6 LMF253 300 303.09 304 240 13.8 7.9 118 104 5
LMFA44 697 563.5 188 54 80 1735 89 30 8 LMF2S3E 300 303.09 304 240 ) 77 118 104 5
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= Dimensions of LMFA3,4 stators ®EMounting tolerances
(2xN)-@9 THRU; @15x6DP

1
—3 B
Type H Type H
N7 ) 5 % LMFAQ1 48.5 LMFA31 64.1
N 8 &| LMFAQ2 48.5 LMFA32 64.1
i , $ 5| LMFAO3 485 LMFA33 641
g 2 Y & & LMFAN 48.5 LMFA34 641
i i < = LMFA12 48.5 LMFA41 66.1
‘ ‘ LMFA13 48.5 LMFA42 66.1
) W22 A LMFA14 485 LMFA43 66.1
ol = | ooss00 | Stator LMFA21 505 LMFA4L  66.1
N @) \\ @} S l L LMFA22 505 LMFA52 641
T LMFA23 50.5 LMFA53 64.1
Ls2 (N-1)x92=Ls3 Hs1 LMFA24 50.5 ::m:zﬁg; :Z::
- e LMFA63 661 @
(Lt) LMFA64 661 B
(0]
<
Type Ls Ls1 Ls2 Ls3 Hs Hs1 Ws Ws1 N "Z"
LMF3S1 184 189.62 49.2 92 16.5 10 134 115 2 -
LMF3S1E 184 189.62 49.2 92 16 9.8 134 115 2
LMF3S2 276 281.62 49.2 184 16.5 10 134 115 3
LMF3S2E 276 281.62 49.2 184 16 9.8 134 115 3
LMF3S3 460 465.62 49.2 368 16.5 10 134 115 5 22_3 Order code of prlmary part [forcer]
LMF3S3E 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
LMF4SIE 184 189.03 489 92 18 1.8 180 62 “series [ Type
LMF4S2 276 281.03 48.9 184 18.5 12 180 161 3 LM FA 3 1 L
LMF4S2E 276 281.03 48.9 184 18 11.8 180 161 3 Linear motor  Linear motortype  0: 67mm LMFA 0-2 series  None:Standard
LMF4S3 460 465.03 48.9 368 18.5 12 180 161 5 'I'l 96mm 1. 145 mm L'LOV\-I back EMF
LMF4S3E 460 465.03 48.9 368 18 11.8 180 161 5 2'_ 126mm 2: 250 mm ’
m Dimensions of LMFAB,6 stators 2 13132’:] 2 228 ::”n:
(LsT) 5:248mm LMFA 3-6 series
Ls Hs 6:342mm 1: 214 mm
Ls2 (N-1) x Ls3=Ls4 [2xN)-B9 THRU; @15x6DP Hs1 2:375mm
/ 3:563 mm
N 7 €§ S ? 4: 697 mm
2
/W 2.2.4 Order code of magnet track (stator)
£ © @ Racy
“Series | “Model |
_ LMF 0 S 1 E
2 0:58mm  S:Standard  LMF0-2series E:Epoxy
1:88 mm C: Customize 1: 120 mm None:Cover plate
2: 118 mm 2: 180 mm
Ll 3: 134 mm 3:300 mm
*7N—@ @ S \ } 4:180 mm LMF3~6 series
o 5: 240 mm 1. 184 mm
6: 334 mm 2: 276 mm
Type Ls Ls1 Ls2 Ls3 Ls4 Hs Hs1 Ws Ws1 N 3- 460 mm
LMF5S1E 184 188.89 43.7 92 92 16 9.8 240 111 2
LMF5S2E 276 280.89 43.7 92 184 16 9.8 240 111 8
LMF5S3E 460 464.89 43.7 92 368 16 9.8 240 111 5
LMF6S1E 184 188.66 20.97 46 138 18 11.8 334 158 4
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2 LMSC series The HIWIN LMSC synchronous linear motors are core-type, with 2.3.1 LMSC series F-V curves
]

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

Linear motor
B Force and velocity curve( DC bus voltage = 325 Vo)

2500 2500
achieved in a very small volume. Peakforce | Peak force
2000 T T "‘ LMsC7 2000 \ LMSC7
O Magnetic force is offset = \ e LMSCTL = == LMSC7L
O Rails are not pre-stressed by magnetic attraction g 1500 ‘\ g 1500
S \ Cont. force S Cont. force
O Can be water-cooled w 1000 ——tm———m LMSC w 1000 LMSCT
O Continuous force range from 1070N to 1819N = LMSCTL = LMSC7L
O Peak force 2140N 500 500
O Installation height 131.5mm 0 0
0 1 2 3 4 5 0 1 2 3 4 5
Velocity (m/s) Velocity (m/s)
Force chart for LMSC series
LMSC7(WC] 18192140 B Force and velocity curve( DC bus voltage = 600 Vo)
2500 2500
Peak force | Peak force
2000 [ —— "‘ LMsC7 2000 \ LMsC7
2140 = e LMSC7L = e LMSCTL
LMSC7 1070 S 1500 \\‘ < 1500
‘E \ Cont. force E Cont. force
Peak force 1000 ===t LMSC7 1000 LMSC7
Continuous force == L MSC7L == LMSCTL
500 500
0 500 1000 1500 2000  2500(N) E
0 0 S
0 2 4 6 8 10 0 2 4 6 8 10 n
Velocity (m/s) Velocity (m/s) 3
3
Table 2-3 LMSC series specifications
Symbol  Unit LMSC?7 LMSC7(WC) LMSC7L LMSC7L(WC)
Continuous force F. N 1070 1819 1070 1819
Continuous current I A 3.9 6.7 7.9 13.4
Peak force (1s) F, N 2140
Peak current (1s) lo Arms 11.8 11.8 23.7 23.7
Force constant K N/A s 271 271 136 136
Attraction force F, N 0
Maximum winding tempature Trnax C 120
Electrical time constant K. ms 10.5 10.5 10.0 10.0
Resistance (line to line » 25°C) Rs Q 17.8 17.8 4.2 4.2
Resistance (line to line » 120°C) Rizn Q 23.5 23.5 5.5 5.5
Inductance (line to line) L mH 206.8 206.8 46.2 46.2
Pole pair pitch 2t mm 32
Minimum bending radius of cable R, mm 45(500V)/69(600V)
Back emf constant (line to line) K, Vooflm/s) 141 141 71 71
Motor constant(25°C) K N/VW 52.4 52.4 54.2 54.2
Thermal resistance Ry ‘CIW 0.17 0.06 0.18 0.06
Thermal switch - - 3 PTC SNM120 In Series
Maximum DC bus voltage - Voe 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 128mm/N=1, 192mm/N=2, 320mm/N=4
Stator mounting distance Wi, mm 85
Total installation height H mm 131.5

Note: 1. WC-water cooling.
2. Except to 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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. . . - The HIWIN LMC coreless U-shaped linear motor has no cogging, an

2.3.2 LMSC series forcers and stators dimensions 2 4 LMC series excellent low velocity ripple and excellent dynamic characteristics. With no
| Linear motor . .

attraction between forcers and stators and a very low-profile structure, the

m Dimensions of LMSC7 forcer
motor can be applied to the installation platform without deformation and

N 2-1/8PTx10DP 2-M3x0.5Px6DP has a light load demand for continuous movement curve. For example: high-
Moving direction(+] — g : . . . . -
| | speed, light-load automation equipment, dust-free environment automation
55_% Q Q @+ equipment, flat panel equipment, optical detection equipment, scanning
electron microscope equipment, semiconductor equipment.
- =g O Three-phase
o} & O Excellent dynamic characteristics
m m @ O Excellent synchronization and high speed coordination
‘ ‘ O Smallinertia, high acceleration
299 30.5 L 4.7 0 O Low installation height
13 _ 273 | 105 O No cogging
‘ ‘ O No attraction between force
ﬁ O Same movement axis can use with multiple forcers
. O O ©3 O ©3 O (500)
N
oD €
hid 4 A4 4 A4 4 Force chart for LMC series
—) LMC-EFF 309-4012N
77-1003N
%5 5x50=250 2x12-M8x1.25Px12DP LMC-EFE —— 200-1200N
C-EFC 150- 600N
LMC-EF 38-150N
912-2736N
LMCF 228-684N
736-2208N
LMCE 184-552N
) ) ) LMCD 524-1312N
® Mounting tolerances ® Dimensions of LMSC7 stator 131-328N
98-1173N
LMce 24-293N
LMCB 72-87TN
Air gap=0.75 131.5 Air gap=0.75 18-218N 0
(cover) (cover) LMCA “BpiaeN Peakclore 'g
E O'Ozj 12;2146’\‘0,\‘ Continuous force; 8
0.05/50071 % kg | 2x(N+1])-06.5 THRU;@11x4DP LMCHUB| 0 o g
-
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400
| O & ©Y\ © ©
©
& " ‘(_f)
ik T
° 0T
H g N
® N O o\ © @ s
B fi & 1] 32 64xN \ 8
Z Ls 12.5(cover)

— Forcer LStator
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2.4.1 LMCA series LMCA series forcers and stators dimensions

Table 2-4 LMCA series specifications - R/Ia?::fgrst?;:‘nfj :f !_e?gﬁggz]cers

Symbol Unit LMCAT LMCA2 LMCA3 LMCA4 LMCA5 LMCA6 LMCA7 LMCA8 LMCAA LMCAC

LMCA1: LMCA2~LMCAC
Continuous force F. N 12 24 34 45 52 62 72 83 96 124
Continuous current . A 2.2 2.3 2.1 2.1 1.8 1.8 1.8 1.8 1.8 1.8 6,16 4-M3x0.5Px4.50P 16 (n-1)x32  2xn-M3x0.5Px4.5DP
Peak force (1s) F, N 48 96 136 180 208 248 289 331 386 496 ‘ ‘ ‘
Peak current (1s) Iy - 88 92 84 84 72 72 72 72 72 72 Y o= o o ol ol /X ¥V e
Forc.e consta.mt. K; I\i/Arms 5.3 10.6 158 21.2 282 338 394 45 53 68 5 Lon on Q off off off of
Maximum winding temperature T, C 100
Electrical time constant K. ms 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 3 2
Resistance (line to line,25°C) Rys Q 1.4 2.7 4.1 5.4 6.7 8.2 9.6 " 13 16 LE+14
Inductance (line to line) L mH 05 10 14 19 23 28 33 37 47 56 — 2_ (n-11x32 .
Pole pair pitch 27 mm 32 »4"_.‘ n-M4x0.7Px5DP i 2-M3x0.5Px4DP
Minimum bending radius of cable R, mm 37.5 P o Q :“:g s &7 o o o 5
Back emf constant (line to line) K, Vims/(M/s) 3.0 59 88 1.9 145 17.4 203 232 27.1 348 Q\ 0 TPa50P ({ = . e O
Motor constant(25°C) Kn NYW 3.8 5.2 6.5 7.5 9.1 9.8 106 113 122 13.9 - B o
Thermal resistance Ry ‘CIW 611 280 221 168 184 150 1.29 113 0.97 0.75
Thermal switch PTC H
Maximum DC bus voltage Voe 330 34 Lf
Mass of forcer M kg 0.08 0.15 023 031 038 045 0.72 088 0.74 0.76
Unit mass of stator M, kg/m 7
Length of forcer/dimension n L mm 34 66/2  98/3 130/4 162/5 194/6 226/7 258/8 322/10 386/12
Length of stator/dimension N L, mm 128mm/N=2, 192mm/N=3, 320mm/N=5

Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except diemensions, the electrical specifications are in £10% of tolerance.

3. We reserve the right of changes, please follow customer recognition drawings. = Dimensions of LMCA stators = Mounting tolerances
(Value for Ls and N : see Table2-4)

® Force and velocity curve( DC bus voltage = 330 Voc)

Ls

LMCA1 ‘s Cont. force s Peak force. LMCA2 ‘s Cont. force s Peak force LMCA3 s Cont. force s Peak force. LMCA4 s Cont. force s Peak force. 32 (N -1)x 64
60 120 160
180 25 25 312 312
50 100] 140 160]
120 140 =~ @A [ )
_ 40 _ % — 100 — 120 Q@ @ @ ©e -— K
=z =z 4 =z — | S— e
83 g 6o g 8 T 100 N-@5.5THRU,@9.5x8DP Stator @
s 5 S 0 5 80 ° 2-94THRU - &
L 5o L 40 w L0 — @ P (&)
4“0 4 - E
2
b 2 \ 20 \ Higi ] | | Forcer
0
TS0 " 5 0 5 2 2% W % 4 ° 5 0 5 50 5 7 ¢ 6 8 10 17 1 16 18 tlo /‘
Velocity (m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s)
1
LMCAS 'mmmm Cont. force m Peak force LMCA6 ‘mmm Cont. force m Peak force LM CA7 mmm Cont. force s Peak force LMCAS wmm Cont. force mmm Peak force
3 351 50,
300 300
00 25
200) 250) 250)
Z 150 z Z 200) Z 200
3 3 150) % S
2 100 2 £ 150 £ 150
(=} o o (=}
100 100
50 \ 50 \ 50 50 \
\ | Series [l Heightof stator [l Model [ Length of stator
s T Y — Order code of magnet track (stator])
Velocity (m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s) LMc A S 3
- LMCAA ‘mmmm Cont. force mmm Peak force ) LMCAC ‘mmm Cont. force m Peak force A . 6 0 mm S: Sta n da rd 0: 1 28mm
1:192mm
400
500 3:320mm
350)
300) 400
5 = = 300
2 200 <4
(=} (=}
- 150 L 200)
100
0 10
50 \
0 T 7 0 T 5 6

2 3 4 5 2 .3 A
Velocity (m/s) Velocity (m/s)



34

Force(N)

Force(N)

HIWIN

MP99TE01-1706

2.4.2 LMCB series

Table 2-5 LMCB series specifications

Symbol Unit

LMCB1 LMCB2 LMCB3 LMCB4 LMCB5 LMCBé

LMCB7 LMCB8

LMCBA LMCBC

Continuous force F. N 18 36 54 73 91 109 128 145 181 216
Continuous current I A s 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.8
Peak force (1s) Ry N 72 144 216 292 364 436 512 580 724 864
Peak current (1s) Iy As 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.2
Force constant K; N/A.. 9.1 181 272 363 454 545 635 725 906  109.0
Maximum winding temperature T, C 100
Electrical time constant K. ms 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.4
Resistance (line to line,25°C) Rys Q 1.8 3.6 5.4 7.1 9.0 10.7 126 146 179 210
Inductance (line to line) L mH 0.7 1.4 1.9 2.6 3.2 3.8 4.4 5.0 6.2 8.0
Pole pair pitch yas mm 32
Minimum bending radius of cable R, mm 37.5
Back emf constant (line to line) K, Vins/lm/s) 5.1 101 152 20.0 248 293 347 40.0 50.0 59.0
Motor constant(25°C) Kn N/VW 55 7.7 9.5 112 124 136 147 155 175 214
Thermal resistance Roy C/W 555 277 185 141 111 093 079 0.8 056 0.58
Thermal switch PTC
Maximum DC bus voltage Voe 330
Mass of forcer M, kg 010 020 029 038 048 058 0.8 0.72 088 116
Unit mass of stator M, kg/m 12
Length of forcer/dimension n L, mm 34 66/2  98/3  130/4 162/5 194/6 226/7 258/8 322/10 386/12
Length of stator/dimension N L, mm 128mm/N=2, 192mm/N=3, 320mm/N=5
Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except diemensions, the electrical specifications are in £10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.
B Force and velocity curve( DC bus voltage = 330 Vac]
o0 LMCBL g0 -MICB2 .- mcB3 . tMcB4
70 140 300
60 \\ 120 ‘\ 20 \ 50 \
iz ‘ %1;100 \ % 150 \ = 0 \\
30 L‘E 60 \\ L‘E 100 \ L%::: \
20 40 \
‘ 50 50 A\
10 20
0 0 \ 0 \ 0 2 4 6 8 \10 2
5 10 15 20 25 30 35 40 5 5 10 15 20 5 2 4 6 8 10 12 .
Velocity (m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s]
LMCB5 LMCB6 LMCB7 LMcB8
00 00 00, 00
\ : \
300 \\ 350 \ anl \ 500 \
o \ |z \ \ 2w A
150 \\ puo \ o \\ g™ \
100 \ 200 \
\ \ 100 \ 100 \
50
. AN \ ’ \ A\
1 3 4 5 6 7 8 T 3 4 506 7 1 I s 1 2 3 R 5 6
Velocity (m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s)
LMCBA LMCBC
800 00
700 800 \
400 \ 700 \
\ AN
500 \
400 \ g o0 \
\ T 40 \
300 \ E 300
200 \ 200 \\
100 100
\ N\
0 0 1 2 3 4 5 ’ 0 0.5 1 1.5 2 25 3 35 4
Velocity (m/s) Velocity (m/s)

LMCB series forcers and stators dimensions

m Dimensions of LMCB forcers
(Value for Lfand n : see Table2-5)

3.5

3.8

79

6.5

{}.\
&)

HIWIN

Linear Motor

35

2-M3x0.5Px4DP

= Mounting tolerances

LMCB1: LMCB2~LMCBC:

6,16, 4-M3x0.5Px4.5DP 16 ‘ (n-1)x32 ‘ 2xn-M3x0.5Px4.5DP
e e AL A L
T—tefi °f il off © °

3 3
Lf+14
48 22 (n-1)x32
112 16 ‘ n-M4x0.7Px5DP
& KR @\ = & i 5 5 (( K2
2-M4x0.7Px5DP
Il
34 Lf
® Dimensions of LMCB stators
(Value for Ls and N : see Table2-5)
Ls
32 (N -1) x 64
22.5 ‘ ‘ 22.5 31.2
: @3 © © ©° o
N-@5.5THRU,39.5x8DP
2-@4 THRU

80

Order code of magnet track (stator)

LMC

94.5

i

B:80mm S:Standard

Stator

0
i
[
o
)
(&S]
=
4

Forcer

| Series [l Heightof stator [l Model [ Length of stator

3

0:128mm
1:192mm
3:320mm
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Linear Motor

2.4.3 LMCC series

Table 2-6 LMCC series specifications

Continuous force

24 49

Symbol Unit LMCC1 LMCC2 LMCC3 LMCC4 LMCC5 LMCCé LMCC?7 LMccs
N

LMCCA LMccc

LMCC series forcers and stators dimensions

m Dimensions of LMCC forcers
(Value for Lfand n : see Table2-6)

F. 73 98 122 147 171 195 244 293 LMCC1: LMCC2~LMCCC:
Continuous current le Arms 2.0 __6.16_ 4-M3x0.5Px4.5DP 16_, (n-1)x32 2xn-M3x0.5Px4.50P
Peak force (1s) F, N 98 195 293 391 489 586 68 780 977 1173 | | |
Peak current (1s) Iy Anms 8.0 N —feol U :SE o oY U of // <H :53
Force constant Ks N/A s 122 244 366 488  61.0 732 854 975 1220 1464 % | % &
Maximum winding temperature T _., ‘C 100 Lofi °f) °fl °fi °ff °fi
Electrical time constant Ke ms 0.3 9‘ ©
Resistance (line to line,25°C) Rys Q 2.3 4.5 6.8 9.0 113 135 158 182 226  27.1 N ¥ Lfetd
Inductance (line to line) L mH 0.8 1.6 2.4 3.1 3.9 4.7 5.5 6.3 7.9 9.4 48 2 (n-1)x32
Pole pair pitch 2t mm 32 12 16 n-Mix0.7Px5DP > 2-M3x0.5Px4DP
Minimum bending radius of cable R, mm 37.5 - ‘ - ‘
Back emf constant (line to line) K, VoJlm/s) 65 130 195 259 324 389 454 519 649 778 % A [rEE o o ° e = &)
Motor constant(25°C) K, NYW 66 94 115 133 148 163 176 187 210 230 MU0 TPEDP .
Thermal resistance Ry C/W 442 221 1.47 1N 0.88 074 0.63 055 044 037 <
Thermal switch PTC
Maximum DC bus voltage Voe 330 s
Mass of forcer M; kg 0.1 0.21 032 042 053 0.63 074 0.76 1.06 1.27
Unit mass of stator M, kg/m 21
Length of forcer/dimension n L mm 34 66/2  98/3  130/4 162/5 194/6 226/7 258/8 322/10 386/12 I
Length of stator/dimension N L, mm 128mm/N=2, 192mm/N=3, 320mm/N=5 % p
Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.

2. Except diemensions, the electrical specifications are in £10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

m Dimensions of LMCC stators
(Value for Ls and N : see Table2-6)

. m Mounting tolerances
B Force and velocity curve( DC bus voltage = 330 Voc)

tmect ) Imccs Lmcca
20, 25 35 450

100 20 00| \
20 350
80 \ \ 5 \ 300) \
15 20 \ \ Ls
Z w0 z \ z \ Z 50 \
S \ S0 315 3 200 \ 32 (N -1)x 64 "
5 40 s s \ 5 150 o
e \ = w10 \ < oo \ 225 25 35.2 35.2 1S,
20 50 \ \ —
| } \ : \ | g
0 510 15 20 5 30 35 O O S s v e R p 75 8§ 0 : YT 7 3 7 5 5 7 s = o) @ @ {%é i — o
Velocity (m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s) S I S N s
N-@6.5THRU,@11x10DP =
2-04 THRU
o Stator
LMCC5 LMCC6 Lmcc7 Lmccs = = /
600, 700 80 90 =
=00l 600] 70 0
N\ 70 AN
60
400 N\ 500 \\ o N\ € \\
. — 400 — .
Z 300 \ z N\ Z w0 AN Z % N\ | Forcer
N\ \ 8 2 A\ g« \. L
&2 \ £ 200 \ £ AN 2 AN Hio
100 N\ 100| A N 10 N\ 10 N\,
0 \ AN N\ 3
0 1 2 3 4 5 1 2 3 4 5 ¢ 0 2 3 4 5 0 0 05 1 15 92 95§ 35 4
Velocity (m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s)
LMCEA Imcce Order code of magnet track (stator) | Series [l Height of stator [ Model [l Length of stator
200, 1400
1000! 1200 LMc c S 3
1000
800 \\ - N C:103mm S:Standard  0:128mm
= 600 = \ 1:192mm
i N\ e 3:320
2 400 2 \ pimm
LE \ LICEAOU NG
200 200 N
. N N
0 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3

Velocity (m/s) Velocity (m/s)
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2.4.4 LMCD series

Table 2-7 LMCD series specifications

Symbol Unit LMCD4
Continuous force F. N 131
Continuous current I A
Peak force (1s) F, N 524
Peak current (1s) Iy Anms
Force constant K N/A e 40.3
Maximum winding temperature T, C
Electrical time constant Ke ms
Resistance (line to line,25°C) R Q 4.6
Inductance (line to line) L mH 2.3
Pole pair pitch 2t mm
Minimum bending radius of cable R, mm
Back emf constant (line to line) K, Vims/[M/s) 25
Motor constant(25°C) K N/VW 14.6
Thermal resistance Ry ‘C/W 0.82
Thermal switch
Maximum DC bus voltage Ve
Mass of forcer M; kg 0.88
Unit mass of stator M, kg/m
Length of forcer/dimension n L mm 260/7
Length of stator/dimension N L, mm

B Force and velocity curve( DC bus voltage = 330 Voc)

LMCDé
197

788

60.6

7.1
3.5

38
17.8
0.53

1.32

380/10

LMCD8

262
3.25
1048
13
80.6
100
0.5
9
4.7
60
37.5
50
20
0.42
PTC
330
1.76
16
500/13

LMCDA
328

1312

100.9

11.6
5.8

63
22.2
0.33

2.20

620/16

120mm/N=2, 180mm/N=3, 300mm/N=5

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

LMCD4 mmmm Cont. force e Peak force LMCD6 mmmm Cont. force mmm Peak force
600 900
800
500
700
400 600
— 500
300 z
§ 400
S
200 L 300
200
100
100
0 0
0 1 2 3 4 5 6 7 8 9 0 1 2 3 5 6
Velocity (m/s) Velocity (m/s)
LMCDA mmmm Cont. force s Peak force
1400
1200
1000
800
600
400

200

0

AN

0

0.5 1 1.5 2 2.5 3 3.5

Velocity (m/s)

Force(N)

1200

1000

800

600

400

200

LMCDS mmmm Cont. force s Peak force
0 1 2 3 4
Velocity (m/s)

LMCD series forcers and stators dimensions

m Dimensions of LMCD forcers
(Value for Lfand n : see Table2-7)

Linear Motor

6.5

2-M3x0.5Px4DP

30 (n-2)x40 2x(n-1)-M5x0.8Px46DP
ol o o & ® ® o & o=
i 6 6 6 6 o 9
Lf
10, (n-1)x40 3.8
n-M4x0.7Px8DP
S ° ° ° -3 // © o

87.5

® Dimensions of LMCD stators
(Value for Ls and N : see Table2-7)

® Mounting tolerances

Ls
30 (N -1)x60 ) 35.5 35.5
= @3\ @ (@, : Stator
/\ : : )
N-@6.5 THRU, @11x8DP

@

~0

[s¢] 0
=

L L o | | Forcer
1

Order code of magnet track (stator) [ Series | [ Model |
LMC D

D:86.8mm S:Standard  1:120mm

S 1

B:180mm
2:300mm

0
i
[
o
)
(&S]
=
4
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2.4.5 LMCE series

Table 2-8 LMCE series specifications

Symbol Unit
Continuous force F. N
Continuous current . As
Peak force (1s) Fa N
Peak current (1s) Iy A
Force constant K N/A s
Maximum winding temperature T, ‘C
Electrical time constant Ke ms
Resistance (line to line,25°C) Rys Q
Inductance (line to line) L mH
Pole pair pitch 2t mm
Minimum bending radius of cable R, mm
Back emf constant (line to line] K, Vime/ (M/s)
Motor constant(25°C) K N/VW
Thermal resistance Roy ‘C/W
Thermal switch
Maximum DC bus voltage Voe
Mass of forcer M; kg
Unit mass of stator M, kg/m
Length of forcer/dimension n L mm
Length of stator/dimension N L, mm

3. We reserve the right of changes, please follow customer recognition drawings.

LMCE4
184

736

56.6

5.6
2.9

35
19.1
0.68

1.23

260/7

B Force and velocity curve( DC bus voltage = 330 Vo]

LMCEé6
276

8.4
b

23.4
0.45

1.84

380/10

LMCES8

368
3.25
1472

113.2
100
0.5
11.0
5.9
60
37.5
70
27.0
0.34
PTC
330
2.46
20
500/13

LMCEA
460

1840

141.5

13.8
7.3

88
30.2
0.27

3.08

620/16

120mm/N=2, 180mm/N=3, 300mm/N=5

Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling.
2. Except diemensions, the electrical specifications are in =10% of tolerance.

LMCEC
552

2208

169.8

16.7
8.8

106
33.2
0.23

3.70

740/19

Velocity (m/s)

Velocity (m/s)

LMCE4 mmmm Cont. force s Peak force LMCE6 mmmm Cont. force s Peak force LMCES8 mmmm Cont. force s Peak force
1200 1600
1000 1400
1200
800
1000
Z 600 Z 800
(] @
= 2
2 400 g oo
400
200
200
0 0
0 1 2 3 4 5 6 0 1 2 3 4 0 0.5 1 1.5 2 2.5 3
Velocity (m/s) Velocity (m/s) Velocity (m/s)
LMCEA wmmm Cont. force mmm Peak force LMCEC mmmm Cont. force s Peak force
2500
2000
1500
=z
o
o
S 1000
[
\ N \
0
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2

Linear Motor

LMCE series forcers and stators dimensions

m Dimensions of LMCE forcers
(Value for Lfand n : see Table2-8)

30 (n-2)x40 2x(n-1)-M5x0.8Px46DP
iR ® ® o o ® § =
| = ® & & & ® &

Lf
10 (n-1)x40 ‘ 3.8 6.5
‘ n-M4x0.7Px8DP 2-M3x0.5Px4DP

o © © < // © © - . EL@“ |

35 .
1
Q|

107.5

[

= Mounting tolerances

mDimensions of LMCE stators
(Value for Ls and N : see Table2-8)

Ls

30 (N -1)x60 355 355

> ©  © © | o |fA s
/\

N-06.5 THRU, @11x8DP

)

106.8

0
i
[
o
)
(&S]
=
4

125

Forcer

i

Order code of magnet track (stator) [ Series | “Model |

LMC E S 1
E:106.8mm S: Standard 1:120mm
B:180mm
2:300mm
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2.4.6 LMCF series

Table 2-9 LMCF series specifications

Symbol Unit
Continuous force F. N
Continuous current I A
Peak force (1s) F, N
Peak current (1s) lp Anns
Force constant K N/A s
Maximum winding temperature Tnax C
Electrical time constant Ke ms
Resistance (line to line,25°C) Rys Q
Inductance (line to line) L mH
Pole pair pitch 2t mm
Minimum bending radius of cable R, mm
Back emf constant (line to line) K, Vime/(M/s)
Motor constant(25°C) K. N/YW
Thermal resistance Ry ‘CIW
Thermal switch
Maximum DC bus voltage Ve
Mass of forcer M; kg
Unit mass of stator M, kg/m
Length of forcer/dimension n L¢ mm
Length of stator/dimension N L, mm

LMCF4 LMCFé
228 342
3.8 5.7
912 1368
15.2 22.8
3.3 22
33 2.2
27.0 33.0
0.84 0.56
2.50 3.75
260/7 380/10

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

® Force and velocity curve( DC bus voltage = 330 Voc)

wmmm Cont. force e Peak force

2

LMCF8 LMCFA LMCFC
456 570 684
7.6 9.5 1.4
1824 2280 2736
30.4 38.0 45.6
60
100
1
1.7 1.3 1.1
1.7 1.3 1.1
60
5745
34.4
37.7 43.0 46.2
0.41 0.34 0.27
PC
330
5.00 6.25 7.50
25.6
500/13 620/16 740/19
120mm/N=2, 180mm/N=3, 300mm/N=5
LMCF8 wmmm Cont. force e Peak force
00
1800
1600
1400
= 1200
3 1000
LE 800
600
400
200
: \
0 1 2 3 4 5 6

3 4 5 6

Velocity (m/s)

wmm Cont. force: e Peak force:

LMCF4 e Cont. force wen Peak force LMCFG
1000 1600
900 1400
800
1200
700
0 1000
z
500 T 800
2
400 £ 600
300
400
200
100 \ 200
0 0
0 1 2 3 4 5 6 0 1
Velocity (m/s)
LMCFA wmmm Cont. force wem Peak force LMCFC
500 0
2000 2500
2000
1500 _
4
Z 1500
3
1000 5
Y- 1000
500 \ 500
0 0

Velocity (m/s)

2

3 4 5 6

Velocity (m/s)

Velocity (m/s)

LMCF series forcers and stators dimensions

= Dimensions of LMCF forcers
(Value for Lfand n : see Table2-9)

2x(n-1)-M5x0.8Px6DP
30 (n-2)x40

o o ° ° o o g -

° o o o o o o

36.5
225

Lf

10 (n-1)x40
n-M5x0.8Px9DP

o © © © © © © ©

==

4.5

® Dimensions of LMCF stators
(Value for Ls and N : see Table2-9)

Ls

30 (N-1)x60 411

Linear Motor

38 5 )-M3x0.5Px4DP

152.5

4 e

m Mounting tolerances

411

Q © © © © =
N-@6.5THRU,@11x8DP

131.3

0
9]
.
[
N A4 )
Stator o
=
p |
N =
o LL | Forcer
‘_f = = il
A
O
oo
23

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

LMC F

S 1

F:131.3mm S:Standard  1:120mm

B:180mm
2:300mm
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2.4.7 LMC-EFC series

Table 2-10 LMC-EFC series specifications

Symbol Unit LMC-EFC1 LMC-EFC2 LMC-EFC3 LMC-EFC4
Continuous force Fe N 38 75 113 150
Continuous current I Ans 3.4
Peak force (1s) 7 N 150 300 450 600
Peak current (1s) lp Arne 13.6 13.6 13.6 13.6
Force constant K N/A e 1.2 22.3 8815 44.6
Maximum winding temperature T, 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 2t mm 60
Minimum bending radius of cable R, mm 46.5
Back emf constant (line to line) K, Vil m/s) 6.4 12.9 19.4 25.8
Motor constant(25°C) K, 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 M kg 0.24 0.48 0.72 0.96
Unit mass of stator M, kg/m 9.2
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 120mm/N=2, 180mm/N=3, 300mm/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)

LMC - EFCl wmmm Cont. force  mmmm Peak force LMC - EFCZ wmm Cont. force  wmmm Peak force LMC - EFC3 wmmm Cont. force  mmmm Peak force
350 500
300 450
400
250 350
=200 = 300
T T 250
5150 £ 200
“ 100 150
50 100
\ 50
0 0
0 5 10 15 20 25 30 35 0 2 4 12 14 16 8 0 2

Velocity (m/s)

6 8 10
Velocity (m/s)

LMC-EFC series forcers and stators dimensions

m Dimensions of LMC-EFC forcers
(Value for Lfand n : see Table2-10)

Linear Motor

43

LMC-EFC 1: LMC-EFC2 / LMC-EFC3 / LMC-EFC4 :
Lf Lf
| 15.5 M4x0.7Px5DP 15.5
S W:«:g f—r—s
? Méx0.7Px5DP ®
—fo o )
2-M4x0.7P THRU 30 |155 ‘ 2xn -M4x0.7P THRU nx30 18.5 ‘
3-M3x0.5Px4DP 30 205 2xm -M3x0.5Px4DP (m-1)x40 205 35
AN ] . | 1 |
e poa m—
Tt 0 e * °r ¢ e
5
i
® Dimensions of LMC-EFC stators = Mounting tolerances
(Value for Ls and N : see Table2-10)
033
Ls Stator
ol L
N S -
10
[ee]
© N
3
; Forcer
© © © oam——— .
N-P4.2 THRU
N-G42THRU, / (N-1) x60 ‘ ‘ : ‘ ‘
07.5:17.85DF ‘ X ‘ 30 g‘ 35.7 07.5x5DP 35.7
~

LMC-EFC4

4 6 8
Velocity (m/s)

mmm Cont. force  mmmm Peak force;

3 4 5
Velocity (m/s)

Order code of magnet track (stator)

| Series [ Height of stator [l Model [l Length of stator

LMC EFC S 1
EFC:50.8mm S:Standard  1:120mm
B:180mm
2:300mm

0
i
[
o
)
(&S]
=
4
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2.4.8 LMC-EFE series

Table 2-11 LMC-EFE series specifications

Continuous force
Continuous current
Peak force (1s)
Peak current (1s)
Force constant

Symbol Unit

Maximum winding temperature T,

Electrical time constant Ke
Resistance (line to line,25°C) Rys
Inductance (line to line) L

Pole pair pitch 2t

Minimum bending radius of cable R,
Back emf constant (line to line) K,

Motor constant(25°C)
Thermal resistance
Thermal switch

Maximum DC bus voltage

Mass of forcer
Unit mass of stator

Length of forcer/dimension n
Height of forcer/dimension m

Height of stator
Width of stator

Length of stator/dimension N
Total installation height

Heat sink dimension

M

@

T =T =5 -
@

N

Arms

N

A
N/A s
©

ms

Q

mH
mm
mm
Vime/(M/s)
N/YW
CIW

\%

kg
kg/m
mm
mm
mm
mm
mm
mm
mm

LMC-EFE1 LMC-EFE2

50 100 150
2.7 2.7 2.7
200 400 600
10.8 10.8 10.8
18.5 37.0 55.4
1.8 3.6 5.4
1.5 3.1 4.6
10.7 23} 32.0
11.3 16.0 19.5
3.67 1.83 1.22
0.30 0.60 0.90
61 121/3 181/5
79 79/3 79/4

200
2.7
800
10.8
73.9
120
0.85
7.1
6.1
60
37.5
42.7
22.6
0.92
PTC
330
1.20
15.8
2461/7
79/6
75.3
38.7

LMC-EFE3 LMC-EFE4 LMC-EFE5

250
2.7
1000
10.8
92.4

8.9
7.6

53.3
25.2
0.73

1.50

301/9
79/7

120mm/N=2, 180mm/N=3, 300mm/N=5

93
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)

mmmm Cont. force

mm Peak force

0 5 10

Velocity (m/s)

LMC-EFE4

mmmm Cont. force

15 20

e Peak force

800

700
600
Z 500
© 400
2 300

200

100

\

0 1 2

3

Velocity (m/s)

LMC-EFE6

300
5.4
1200
21.7
55.4

2.7
2.3

32.0
27.6
0.61

1.80

361/11
79/9

LMC_EFEZ mmmm Cont. force  wmmm Peak force LMC'EFE3 mmmm Cont. force  wmmm Peak force
50 00
400 400
350 500
300 _
Z 250 Z 400
il i
© 200 £ 300
o o
L 180 * 200
100
50 \ 100 \
0 0
0 2 4 6 8 10 0 1 2 3 4 5 6
Velocity (m/s) Velocity (m/s)
LMC-EFES mmmm Cont. force  mmmm Peak force LMC-EFEG mmmm Cont. force  mmmm Peak force
1200 1400
1000 1200
800 —1000
= 600 5 oo
(] (o)
'-% 400 '-% 600
400
200 \ 200 \
0 0
0 05 1 5 3 35 4 0 1 6

15 2 2.
Velocity (m/s)

2 3 4
Velocity (m/s)

LMC-EFE series forcers and stators dimensions

= Dimensions of LMC-EFE forcers

(Value for Lfand n ¢ see Table2-11)

38

LMC-EFE1: LMC-EFE2 / LMC-EFE3 / LMC-EFE4 / LMC-EFE5 / LMC-EFE6 :
L Lf
16 M4x0.7PX5DP 16
~ J‘mgijcs «
g MGOTPGEDP g
o fo
2-M4x0.7P THRU 0 |16 2xn-M4x0.7P THRU nx30 16
3-M3x0.5Px4DP 30 205 2xm-M3x0.5Px4DP (r-T)x40 205
o> ° © :“:3 o A%} // Y j E

® Dimensions of LMC-EFE stators
(Value for Ls and N : see Table2-11)

Ls

75.3

©

©

©

79

® Mounting tolerances

Forcer

93

N-@5.5 THRU, ‘
99.5x6.85DP /|

(N-1)x60

Order code of magnet track (stator)

[ Series [l Height ofstator 1 Model_[§l Length of stator |
EFE

EFE:75.3mm S: Standard

LMC

Stator
|

S

38.7

1

1:120mm
B:180mm
2:300mm

Linear Motor

0
i
[
o
)
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2.4.9 LMC-EFF series
Table 2-12 LMC-EFF series specifications

LMC- LmMc- LMC-

Symbol Unit EFF1 EFF2 EFF3

Continuous force Fe N 77 154 231

Continuous current I Ans

Peak force (1s) F, N 309 617 926
Peak current (1s) ly Anns

Force constant K N/A s 13.7 27.3 41.0
Maximum winding temperature T, c

Electrical time constant Ke ms

Resistance (line to line,25°C) Rys Q 0.6 1.2 1.7

Inductance (line to line) L mH 0.9 1.7 2.6

Pole pair pitch 2t mm

Minimum bending radius of cable R, mm

Back emf constant (line to line) K, Vio/lm/s) 7.9 15.8 23.7

Motor constant(25°C) Kn N/YW 14.6  20.7 25.4
Thermal resistance Rmy ‘C/W 259 130 0.86
Thermal switch

Maximum DC bus voltage Ve

Mass of forcer M; kg 0.7 1.3 2.0
Unit mass of stator M, kg/m

Length of forcer/dimension n Ly mm 61 121/3  181/5
Length of stator/dimension N L, mm

Heat sink dimension mm

LMC- LMC- LMC- LMC- LMC- Lmc-

EFF4 EFF5 EFF6 EFF7 EFF8 EFF9

309 386 463 540 617 694
5.7

1234 1543 1852 2160 2469 2777
22.6

54.6 683 819 956 109.2 1229
120
1.5

2.3 2.9 39 4.1 4.6 5.2

35 43 5.2 6.1 6.9 7.8
60
37.5

31.5 394 473 552 63.1 71.0

293 327 359 387 414 439
0.65 052 043 037 032 0.29

241

PTC
330
27 33 40 4.7 5.3
24.7
/7 301/9

6.0

LMC- LMC- LMC- LMC-
EFFA  EFFB  EFFC  EFFD
771 849 926 1003
3086 3394 3703 4012
136.5 150.2 163.9 177.5
5.8 6.4 7 7.5
8.7 9.6 10.4 113
78.8 86.7 94.6 1025
463 48.6 50.7 528
026 024 022 0.20
6.7 7.3 8.0 8.7

120mm/N=2, 180mm/N=3, 300mm/N=5

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)

mm— Cont.force  mmm Peak force

361/11 421/13 481/15 541/17 601/19 661/21 721/23 718/25

i R m— Cont.force mmmPeak force K m— Cont.force mmmPeak force | m—Cont.force mmmPeak force
350 LMC-EFF1 700 LMC-EFF2 120 LMC-EFF3 MUULMC EFF4
300 600 1000 1200
— 250 ‘ a 500 - 800 = 1000
Z 200 Z 400 ot o 800
I 3 2 600 I
5 150 5 300 £ 2 600
2 2
400
100 200 400
50 100 \ 200 \ 200 \
0 0 0 0
0 5 10 15 20 25 30 0 5 10 15 0 2 4 6 8 10 0 4 6 8
Velocity (m/s) Velocity (m/s) Velocity(m/s) Velocity(m/s)
. m—Cont.force _mmm Peak force Cont.f Peak LMC-EFF7 - Cont.force _mmm Peak force LMC-EFF8 = Cont.force mmm Peak force
2000, MC-EFF5 2000 LMC-EFF6 m—Cont.force  mmm Peak force 2500 3000
1800 2500
1500 1600 2000
_ _ 1400 —_ — 2000
= Z 1200 Z 1500 z
[ [} [ [
£ 1000 £ 1000 < £ 1500
o (=} o o
i L gog L1000 w
600 1000
500
400 500 500
\ 200
0 0 0 0
0 1 2 3 4 5 6 0 2 3 4 6 0 1 2 3 4 0 1 2 4
Velocity(m/s) Velocity(m/s) Velocity (m/s) Velocity(m/s)
LMC-EFF9 mm Cont. force  mmm Peak force LMC-EFFA mmm Cont. force  mmm Peak force LMC-EFFB mm Cont. force  mmm Peak force LMC-EFFC mmm Cont. force  mmmm Peak force
3000 3500 400 400
3500 3500
2500 3000
2500 3000 3000
= 2000 = Z 2500 Z 2500
3 Z 2000 3 3
£ 1500 3 © 2000 © 2000
° 5 1500, ° °
000 hd - 1500 = 1500
1000 1000 1000
500 \ 500 \ 500 \ 500 \
0 0 0 0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 25
Velocity(m/s) Velocity (m/s) Velocity (m/s) Velocity (m/s)
5000, LMC-EFFD m— Cont.force  mmmPeak force
4000
Z 3000
El
g
5
L 2000
1000
’ \
0 0.5 2 25

1 1.5
Velocity (m/s)

Linear Motor

LMC-EFF series forcers and stators dimensions

® Dimensions of LMC-EFF forcers
(Value for Lfand n : see Table2-12)

LMC-EFF2/LMC-EFF3/LMC-EFF4/LMC-EFF5/LMC-EFF6/LMC-EFF7/LMC-EFF8/

LMC-EFF1:
LMC-EFF9/LMC-EFFA/LMC-EFFB/LMC-EFFC/LMC-EFFD:
Lf Lf
21 21
I L I % o & o (o3 (el T G\jfig
MBx0.8Px10DP M5x0.8Px10DP
& — &
O €>m 3) (<] < o < [e3
2-M5x0.8P THRU 30 21 2xn-M5x0.8P THRU nx30 21
49
° ° =

=

104.8

® Dimensions of LMC-EFF stators

® Mounting tolerances
(Value for Ls and N : see Table2-12)

L - Forcer
Ls
L * o
N S -
n
(]
=
(]
~ wn
N &)
8 =
= |
2 Stator
© © © A F——T /]
© -1
N-@5.5 THRU,
N-@5.5 THRU, (N-1)x60 % 50 ©9.5x10DP 50
09.5x25DP

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

LMC EFF S 1
EFF:100mm S:Standard  1:120mm
B:180mm
2:300mm
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2.4.10 LMC-HUB series LMC-HUB series forcers and stators dimensions
Table 2-13 LMC-HUB series specifications m Dimensions of LMC-HUB forcers
(Value for Lf : see Table2-13)
Symbol  Unit LMC-HUB1 LMC-HUB2
Continuous force F. N 20 40 LMC-HUB1: LMC-HUB2:
Continuous current I Ans 1.5 3.1
Peak force (1s) Ry N 80 160 E 4-M3x0.5P THRU [ 2-M3x0.5P THRU
Peak current (1s) I Anms 6.2 12.3 % %
Force constant K N/A e 13.0 o o o o © ﬁ
lB.75| 185 [13.75 |4] \ 89 4]
Maximum winding temperature T, Cc 120 = w & ‘ T2
Electrical time constant Ke ms 0.19 Lf Lf
Resistance [line to line,25°C) Rz Q 7.5 3.8 32 85 5 M3x0.5Px30P 80 8.5 5 M3x0.5Px30P 149
Inductance (line to line) L mH 1.4 0.7 ‘ ‘
Pole pair pitch n mm 24 - %p/ o - %?/ j T _T
Minimum bending radius of cable R, mm 27.5 % © % © 1t ;l
Back emf constant (line to line) K, Vine/[M/s) 7.5 -
Motor constant(25°C) Kin N/YW 3.9 5.5 3
Thermal resistance R ‘C/W 2.68 1.34
Thermal switch PTC
Maximum DC bus voltage Voe 330
Mass of forcer M, kg 0.05 0.10
Unit mass of stator M, kg/m 3.4 i i .
Length of forcer L, ”?m 49 97 m Dimensions of LMC-HUB stators mMounting tolerances
Length of stator L, mm 72mm, 120mm Value for Ls * see Table2-13)
Heat sink dimension mm 100x60x14
Note: 1. Values in this table are motor at 25°C ambient temperature and no forced cooling. LMC-HUBS1: LMC-HUBS2:
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. . 32 ” ) 35
4. We reserve the right of changes, please follow customer recognition drawings. e ‘~—»‘ s ” ‘ ‘ ‘ 5 2
13. . .
\ ! ! | \ ‘ ‘ ! ‘ ‘ ‘ Stator
RO | *ﬁ RO ©° 171 [H]
2-(04.5THRU,@8x4.5DP 2 3-P4.5THRU,@8x4.5DP :
2 2-@3THRU g 2-@3THRU
i 2
S N S N ol Forcer =
S o
@ (7]
(&)
»l 0.65 =
® Force and velocity curve( DC bus voltage = 330 Voc) -
LMC-HUB1 s Cont. force  mmmm Peak force LMC-HUBZ mmm Cont. force  mmmm Peak force
180 180
160 160
140 140
_ 120 _ 120
< 100 < 100
g g Order code of magnet track (stator]) mExrm [ Model |
40 40 LMC HUB S 1
20
0 \ 20 \ HUB:41.5mm S: Standard 1:72mm
0 .
2:120mm
0 5 10 15 20 25 30 0 5 10 15 20 25 30

Velocity (m/s) Velocity (m/s)



52

LMTE

LMTD

LMTC

LMTB

LMTA

LMT6

LMT2

0

HIWIN

MP99TE01-1706

HIWIN

LMT series
Linear motor

2.

Force chart for LMT series

321-642N
137-274N
99-299N
208-416N
52-104N
116-236N
29-59N
76-152N
19-38N
36-68N
9-17N
7.4-141N
1.8-3.5N
200 400 600 800

LMT8 LMT2

LMT6 LMTA

The HIWIN rod-shaped linear motor has a variety of size series, with complete
specifications, and easy installation. The maximum peak force for this motor
is up to about 2570N. It complies with international safety CE certification,
has dustproof and a waterproof IP66 rating. Using direct drive technology,
no other mechanical conversion components are needed to achieve 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 maintenance. Compared to traditional mechanical linear
solutions, the motor effectively enhances machine equipment production
capacity and reduces maintenance costs to meet the needs of high-precision
positioning control and smooth operation applications such as high-speed
light-load automation equipment, dust-free environment, automation
equipment, panel equipment, optical inspection equipment, tool line cutting
equipment, scanning electron microscope equipment , medical automation
and other industries.

O  Excellent dynamic characteristics: no cogging
g O low velocity ripple
O Max. Acceleration up to 5G
O CE certification
O Ingress Protection rating: IP66
O No wear, zero backlash
O Similar to screw mechanism, easy to install
1284-2569N
548-1096N
395-1196N
Peak force
Continuous force
1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

LMTB LMTC LMTD LMTE

Force (N)

2.5.1 LMT8 series

Table 2-14 LMTS8 series specifications

Continuous force

Continuous current

Peak force (1s)

Peak current (1s)

Force constant

Electrical time constant
Resistance (line to line » 25°C)
Inductance (line to line)

Pole pair pitch

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

Thermal switch

Maximum DC bus voltage
Mass of forcer

Unit mass of stator

Length of forcer

Mounting pitch

Stroke

Clamping length

Total stator length

3. We reserve the right of changes, please follow customer recognition drawings.

Symbol Unit

FC

M;
M

L
P:xP,
S

Ly

Ls

N
Arms

N

Arms
N/A s

mm
Vimo/(m/s)
N/YW
CTIW

LMT8D
1.8

7.4

2.3

4.9

0.7

1.4
0.8
14.8

0.05

40
34x10

Linear Motor

LMTST LMT8Q
2.7 3.5
0.8
10.9 14.1
3.2
3.4 4.4
0.14
7.3 9.7
1.0 1.4
30

37.5
2.1 2.8
1.0 1.2
9.9 7.5

PTC
325
0.07 0.10
0.4
58 70

49x10 64x10

25,50,100,150,200

10

Ls(Total stator length)=S(Stroke)+Lf(Length of forcer)+2*L1(Clamping length)
Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in =10% of tolerance.

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

mmm Cont. force

LMT8D

s Peak force

LMTST

mmm Cont. force

s Peak force

mmm Cont. force  mmmm Peak force

LMT8Q

\

Force (N)
fee]

Force (N)

0 20 40 60 80 100 120

Velocity (m/s)

140

160

0 20

40 60

80 100

Velocity (m/s)

® Dimensions of LMT8 forcers and stators
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Force (N)

80

70

60

50

40

30

20
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2.5.2 LMT2 series

Table 2-15 LMT2 series specifications

Symbol Unit

Continuous force F. N
Continuous current I Ans
Peak force (1s) R N
Peak current (1s) Iy Arms
Force constant K N/A s
Electrical time constant Ke ms
Resistance (line to line » 25°C) Ry Q
Inductance (line to line) L mH
Pole pair pitch 2t mm
Minimum bending radius of cable R,..q mm
Back emf constant (line to line) K, Vime/(m/s)
Motor constant(25°C) Kn N/VW
Thermal resistance Rry ‘CIW
Thermal switch

Maximum DC bus voltage Voe
Mass of forcer M; kg
Unit mass of stator M, kg/m
Length of forcer L mm
Mounting pitch P;xP, mm
Stroke S mm
Clamping length L, mm
Total stator length L mm

LMT2D LMT2T LMT20Q
9 13 17
1.5
36 52 68
6
5.7 8.6 1.4
0.3
4.2 6.3 8.4
1.1 1.7 2.2
48

31
2.8 4.2 5.6
2.4 2.8 3.2
5.4 3.6 2.7
PTC
325
0.12 0.15 0.19
0.9
64 88 112
56x12 80x12 104x12

50~1050 (Take 50 mm as increase unit)
25 (Stroke=50 mm~350 mm)
40 (Stroke=400 mm~800 mm)
60 (Stroke=850 mm~1050 mm)

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in =10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

B Force and velocity curve( DC bus voltage = 325 Vo]

Ls(Total stator length)=S(Stroke)+Lf(Length of forcer }+2*L1(Clamping length)

LMT2D mmm Cont. force  mmmm Peak force LMT2T mmm Cont. force  mmmm Peak force LMTZQ mmm Cont. force  mmmm Peak force
80 80
70 70
60 60
——
z 50 \ z 50
5 40 g 40
\\ 2 4 \\ £ g
20 20
\
\ 10 ] 10
\ 0 \ 0
0 10 20 30 40 50 60 70 80 0 10 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Velocity (m/s) Velocity (m/s) Velocity (m/s)
B Dimensions of LMT2 forcers and stators
Ls
013 L1 S L1
|
|
_ e = — — _ _ \_ .
S )
11
|
I
25
P1+0.1 4 - M3x0.5Px5DP
o) fof
= - - - - (g -
N )
o r‘t\\ @ 1F
©

— T

Force (N)

2.5.3 LMTé6 series

Table 2-16 LMT6é series specifications

Symbol Unit
Continuous force F. N
Continuous current I A
Peak force (1s) By N
Peak current (1s) lo A
Force constant K N/A s
Electrical time constant K. ms
Resistance (line to line » 25°C] Ry Q
Inductance (line to line) L mH
Pole pair pitch 2t mm
Minimum bending radius of cable R, mm
Back emf constant (line to line) K, Vime/(M/s)
Motor constant(25°C) Kn “NiVW
Thermal resistance Rry ‘CIW
Thermal switch
Maximum DC bus voltage Voe
Mass of forcer M; kg
Unit mass of stator M, kg/m
Length of forcer L mm
Mounting pitch P.xP, mm
Stroke S mm
Clamping length L, mm
Total stator length L mm

LMTé6D LMT6T

19 28
1.4
76 112
5.6
13.4 20.1
0.4
7.3 10.9
2.8 4.3
60

31
6.6 9.8
4.1 4.9
3.6 2.4
PTC

325
0.20 0.26
1.4
80 110

70x16 100x16

100~1050 (Take 50 mm as increase unit)
25 (Stroke=100 mm~350 mm)
40 (Stroke=400 mm~800 mm)
60 (Stroke=850 mm~1050 mm)

Linear Motor

LMT6Q
38

152

26.8

14.5

5.7

13.2
5.8
1.8

0.34

140
130x16

Ls(Total stator length)=S(Stroke)+Lf(Length of forcer ]+2*L1(Clamping length)

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in =10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

® Force and velocity curve( DC bus voltage = 325 Vo)

LMT6D ' Cont. force s Peak force LMT6T mmm Cont. force  mmm Peak force LMT6Q mmm Cont. force  mmm Peak force
60 160 160
140 140 140
120 120 120
100 — 100 — 100
z z
80 3 80 S 80
g g
60 60 60
40 40 40
20 20 \ 20
0 \ 0 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Velocity (m/s) Velocity (m/s) Velocity (m/s)
B Dimensions of LMT6 forcers and stators
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|
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2.5.4 LMTA series 2.5.5 LMTB series

Table 2-17 LMTA series specifications Table 2-18 LMTB series specifications
Symbol Unit LMTA2 LMTA3 LMTA4 Symbol Unit LMTB2 LMTB3 LMTB4

Continuous force F. N 29 45 59 Continuous force F. N 52 78 104
Continuous current I Anms 1.6 Continuous current I Anns 1.3
Peak force (1s) Ry N 116 180 236 Peak force (1s) Ry N 208 312 416
Peak current (1s) Iy Anms 6.4 Peak current (1s) I, Ans 5.2
Force constant K N/A s 18 28 S/ Force constant K N/A e 40 60 80
Electrical time constant K. ms 0.7 Electrical time constant K. ms 1
Resistance (line to line » 25°C) Ry Q 7.4 1.1 14.8 Resistance (line to line » 25°C) R, Q 16.0 24.0 32.4
Inductance (line to line) L mH 5.0 7.5 10.0 Inductance (line to line) L mH 16.5 24.7 33.0
Pole pair pitch pis mm 72 Pole pair pitch 2t mm 90
Minimum bending radius of cable R, mm 37.5 Minimum bending radius of cable R,.. mm 37.5
Back emf constant (line to line) K, Vime/(m/s) 11.7 17.5 23.3 Back emf constant (line to line) K, V,me/(m/s) 22 33 44
Motor constant(25°C) K N/YW 5.4 6.9 7.9 Motor constant(25°C) Knn N/YW 8.2 10.0 11.6
Thermal resistance Ry T/W 2.4 1.6 1.2 Thermal resistance Ry CIW 1.7 1.2 0.9
Thermal switch PTC Thermal switch PTC
Maximum DC bus voltage Ve 325 Maximum DC bus voltage Ve 325
Mass of forcer M kg 0.45 0.63 0.80 Mass of forcer M; kg 0.88 1.25 1.65
Unit mass of stator M, kg/m 2 Unit mass of stator M, kg/m 3.2
Length of forcer L mm 94 130 166 Length of forcer L 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 40 (Stroke=350 mm~700 mm) Clamping length L, mm 70 (Stroke=750 mm~1300 mm)

60 (Stroke=750 mm~1550 mm) 100 (Stroke=1350 mm~1550 mm)
Total stator length L mm Ls(Total stator length)=S(Stroke)+Lf(Length of forcer )+2*L1(Clamping length) Total stator length Ls mm Ls(Total stator length)=S(Stroke)+Lf(Length of forcer }+2*L1(Clamping length)

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in £10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in £10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

Force (N)

® Force and velocity curve( DC bus voltage = 325 Voc) B Force and velocity curve( DC bus voltage = 325 Vo
LMTA2 mmm Cont. force  mmmm Peak force LMTA3 mmmm Cont. force  mmmm Peak force LMTA4 mmm Cont. force  mmmm Peak force LMTB2 mmm Cont. force  mmmm Peak force LMTB3 mmm Cont. force  mmmm Peak force LMTB4 mmm Cont. force  mmmm Peak force
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2.5.6 LMTC series 2.5.7 LMTD series

Table 2-19 LMTC series specifications Table 2-20 LMTD series specifications
Symbol Unit LMTC2 LMTC3 LMTC4 LMTCS LMTCé Symbol Unit LMTD2 LMTD3 LMTD4

Continuous force F. N 99 151 200 250 299 Continuous force F. N 137 205 274
Continuous current I As 2.6 Continuous current I A 1.9
Peak force (1s) F N 395 603 801 998 1196 Peak force (1s) Fo N 548 820 1096
Peak current (1s) I, Anns 10.4 Peak current (1s) I Ars 7.6
Force constant K N/A e 38 58 77 96 115 Force constant K N/A e 72 108 144
Electrical time constant Ke ms 1.2 Electrical time constant K. ms 3.4
Resistance (line to line » 25°C) Ry Q 6.2 9.3 12.4 14.5 17.4 Resistance (line to line » 25°C) Ry Q 18.5 27.8 37.0
Inductance (line to line) L mH 7.2 10.8 14.7 17.3 20.7 Inductance (line to line) L mH 62 93 124
Pole pair pitch 2t mm 120 Pole pair pitch 2t mm 180
Minimum bending radius of cable R,.., mm 37.5 Minimum bending radius of cable R,.., mm 37.5
Back emf constant (line to line) K, Vo [M/s) 24.6 36.9 49.2 61.5 73.8 Back emf constant (line to line] K, Vomo/(m/s) 4Lb b6 88
Motor constant(25°C) Kin N/YW 12.5 18,5 17.9 20.6 22.5 Motor constant(25°C) Kin TNWVW 13.7 16.8 19.4
Thermal resistance Ry CT/W 1.1 0.7 0.6 0.4 0.3 Thermal resistance Ry C/W 0.7 0.5 0.4
Thermal switch PTC Thermal switch PTC
Maximum DC bus voltage Ve 325 Maximum DC bus voltage Ve 325
Mass of forcer M; kg 1.5 2.1 2.8 3.4 4.0 Mass of forcer M; kg 3.9 5.9 7.8
Unit mass of stator M, kg/m 6.4 Unit mass of stator M, kg/m 7.4
Length of forcer L mm 160 220 280 340 400 Length of forcer Ly mm 220 310 400
Mounting pitch P.xP, mm 140x30 200x30 260x30 320x30 380x30 Mounting pitch PixP, mm 200x50 290x50 380x50
Stroke S mm 100~2000 (Take 50 mm as increase unit) Stroke S mm 100~2000 (Take 50 mm as increase unit)

50 (Stroke=100 mm~750 mm) 60 (Stroke=100 mm~550 mm)
Clamping length L mm 70 (Stroke=800 mm~1500 mm) Clamping length L mm 80 (Stroke=600 mm~1000 mm)

100 (Stroke=1550 mm~2000 mm) 100 (Stroke=1050 mm~2000 mm)
Total stator length [ mm Ls(Total stator length)=S(Stroke)+Lf(Length of forcer ]+2*L1(Clamping length) Total stator length Ls mm Ls(Total stator length)=S(Stroke)+Lf(Length of forcer ]+2*L1(Clamping length]

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in =10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in =10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

B Force and velocity curve( DC bus voltage = 325 Vac) ® Force and velocity curve( DC bus voltage = 325 Vo)
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2.5.7 LMTE series

Table 2-21 LMTE series specifications Order code of magnet track (stator)  NES ENIERIEET LT KTTEECTE
Symbol Unit LMTE2 LMTE3 LMTE4 LMT A S HEEIEIN

Continuous force F. N 321 480 642 8:8mm  S.Standard

Continuous current I Ae 7.7 11.5 15.4 2:12mm  C:Customized

Peak force (1s) F, N 1284 1918 2569 6:16 mm

Peak current (1s) I, A 30.8 46.0 61.6 g 2amm

Force constant K N/A e 41.7 BS: 25 mm

Electrical time constant Ke ms 6.5 C:35mm

Resistance (line to line » 25°C) Ry Q 1.8 1.2 0.9 D: 42.7 mm

Inductance (line to line) L mH 12 8 6 E: 50 mm

Pole pair pitch 2t mm 180

Back emf constant (line to line) K, Vil (m/s) 24.4

Motor constant(25°C) Ko N/YW 25.1 30.7 35.5

Thermal resistance R C/W 0.4 0.3 0.2

Thermal switch PTC

Maximum DC bus voltage Voe 325

Mass of forcer M; kg 7.8 11.3 14.7

Unit mass of stator M, kg/m 12.5

Length of forcer L mm 210 300 390

Mounting pitch P.xP, mm 90x90

Stroke S mm 100~1000 (Take 50 mm as increase unit)

Clamping length L mm 100(Stroke=1050 mm~2000)

Total stator length Lg mm Ls(Total stator length)=S(Stroke)+Lf(Length of forcer }+2*L1(Clamping length)

Note:1.Values in the table refer to operation without forced cooling.
2.Except diemensions, the electrical specifications are in =10% of tolerance.
3. We reserve the right of changes, please follow customer recognition drawings.

B Force and velocity curve( DC bus voltage = 325 Voc)
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3.1.2 D1 drive related wires

3 Drive

3- 1 Ee;lvo drive

Table3-2 Control signals, limit signals, motor power wires

Name Specification Connector Description

To motion controller (about 3 meters long].

Control signal wires LMACK30R CN2 = I mum\

Drive connector(3M)
Model : 10126-3000VE

O Digital drive
O Vector control Limit switch extensi-
S o it SWl " LmAckoos
O Lightening human-machine interface on cable
O 100-240VAC power input
O Support all kinds of pulse wave formats
O Support analog or digital optical rulers
LMACSOOD
9WA4S to loose wires & over temperature wire connector
Suitable for LMCF series linear motor.
. . LMACSOOL
3.1.1 Drive related accessories
) . ) 9WAS to loose wires & over temperte wire connector
Table3-1 Drive peripheral accessories Suitable for LMC series motor: A, B, C, D, E, F, EFC, HUB, LMT series linear
e ae .. motor: A, B, C, D.
Name Specification Connector Description LMACSOIOK = =
w-m'-m-% S
D-Sub9PIN to RJ-11 =

Intercontec to scattered wires & over temperature wire connector

Suitable for LMT series linear motor: E.

RS-232 communication wire LMACR21D D-sub connector and CN1 [ﬁ
Note

Regenerative resistor 050100700001 Rated power is 100W, instant power is 500W

o O

- Motor Intercontec to scattered wires & over temperature wire connector
. D1-CK1 All connectors [wnh?ut CN3 connector) . POWET g itable for LMFA series linear motor-
D1-CK2 All connectors (also includes CN3 connector) Motor power wires connector | MFAODD * LMFATOO + LMFA200 + LMFA31 ~ LMFA31L » LMFA32 » LMFAS2L ~ LMFA41 ~
D1-EMC1 Single-phase power supply and over temperature [UVW] LMFA41L ~ LMFA42 ~ LMFA42L ~ LMFA52 ~ LMFA52L ~ LMFA62(round metal connector, wire diameter
EMC package : . LMACSOIOA 2.5mm’)
packag D1-EMC2 Three-phase power supply C TR
D1-H1 Standard
Heat sink
D1-H2 Small type
. . . . Suitable for LMFA series linear motor:
LMAHC Suitable for LMCA,LMCB and LMCC series,single-ended signals LMFAG3 ~ LMFA3SL ~ LMFA34 ~ LMFA43 ~ LMFA43L ~ LMFA44 ~ LMFAS3 » LMFAS3L ~ LMFASA »
LMAHC2 Suitable for LMCD and LMCE series,single-ended signals [ 'S“z'lzliﬁzg‘verkx’:giatbngﬁ;&“g;dmﬁlw and PTC two sets of over temperature signals (two
LMAHC3 Suitable for LMCF series,single-ended signals
LMDHTA Suitable for LMTA series,single-ended signals
LMDHTB Suitable for LMTB series,single-ended signals
. . . . Suitable for LMFA series linear motor:
Digital Hall Sensor LMDHTC Suitable for LMTC series,single-ended signals LMFA34L ~ LMFAGAL » LMFAS4L ~ LMFAG3L included KTY and PTC two sets of over temperature
LMAHSA 9PIN D type connector  Suitable for all LMSA series signals (two sets of over temperature signals 4.0mm’)
. . . LMACSOOX
LMAHSA-W Scattered wires Suitable for all LMSA series
LMAHF1 9PIN D type connector Suitable for LMFAO-2 series
LMAHF2 9PIN D type connector Suitable for LMFA3-6 series . L
: : : Suitable for LMFA series linear motor:
LMAHF1-W Scattered wires Suitable for LMFAQ-2 series LMFA64L included KTY and PTC two sets of over temperature signals (two sets of over temperature
LMAHF2-W  Scattered wires Suitable for LMFA3-6 series LMACSOIOY signals 6.0mm’)
LMAHCA-D Suitable for LMCA,LMCB and LMCC series,differential signals
LMAHSAA-D Scattered wires Suitable for all LMSA series
Analog Hall Sensor ) ) .
LMAHFA1-D Scattered wires Suitable for LMFAQ-2 series
LMAHFA2-D Scattered wires Suitable for LMFA3-6 series

Note: for Hall sensor accessories, if necessary, please contact HIWIN MIKROSYSTEM.
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Table3-3 Position feedback wires 3.1.3 Pin assignments of D1
Drive Specification Connector Description LMACEDOZ LMACEOAV
For Renishaw digital optical ruler,motor over temperature signal. LMACEDDY (No Hall component] LMACEDIDAW (No Hall component]
Position feedback connector D-SUB 15 female For motor over temperature connector D-SUB 15Pin Color D-SUB 20Pin D-SUB 15Pin Color D-SUB 20Pin
LMACEOOY Bl Signal female (051400300063) male Signal female (051400300069) male
@Hﬂzﬁ ! :@:::D connector connector connector connector
Drive connector(3M) 5V 7 Brown 3 5V 7 Brown 3
Type:10120-3000VE
ov 2 White 2 ov 2 White 2
For Renishaw digital optical ruler,motor over temperature signal,digital A+ 14 Green 4 A+ 14 Green 4
Hall component signals.
Position fee’()iback connegctor D-SUB 15 female Formotorover ten"\perature EIOERET :; 163 Y;ttoew i Q; 163 Y;::):I 2
L-He A0z L= . /S[:D B- 5 Red 7 B- 5 Red 7
= = Z+ 12 Violet 8 Z+ 12 Violet 8
L [[25— . —x
HIWIN = Drive connector(3M) Z- 4 Grey 9 Z- 4 Gray 9
D1-XX-52 Digital Hall component connector D-SUB 15 female Type:10120-3000VE Inner Shield 15 (e Sl 20 Encoder Alarm 3 Pink 18
series For Renishaw analog optical ruler,motor over temperature signal. Case = Outer shield 1 Inner 15 Inner shield 20
Position feedback connector D-SUB 15 female 2Pin Outer Case Outer shield 1
For motor over temperature connector . Color a
LMACEOIOC = Signal female —151400300133) _ il Color
m I m connector Signal female
CN3 = : Brown ” connoctor  1051400100133)
e S31305000VE T- 2 Blue 15 T+ 1 Brown 14
For Renishaw an{:\log optical ruler,motor over temperature signal, digital D-SUB 9Pin Color T- 2 Blue 15
Ha_u_ component 5|gnals. For motor over temperature connector Signal female [051400100075] D-SUB 9Pin Col
Position feedback connector D-SUB 15 female EEs—Tr—— connhector Signal female olor
LMACEOIOJ ‘ I 5V 1 — 3 connector (051400100075)
. == Hall A 2 White 1 5V 1 Brown 3
. 7 Drive connector(3M) Hall B 3 Grey 12 Hall A 2 White 1"
Digital Hall component connector D-SUB 15 female Type:10120-3000VE
HallC 4 Yellow 13 Hall B 3 Grey 12
For Renishaw digital optical ruler - ov 5 Green 10 HallC 4 Yellow 13
LMACECIIAW motor over temperature signal. Shield Case Shield 1 ov 5 Green 10
Shield Case Shield 1
HIWIN
D1-XX-S3
series For Renishaw digital optical ruler »
motor over temperature signal, LMACEDCU
LMACEODOAV digital Hall component signals. LMACEDOOC (No Hall component)
Signal D-SUB 15Pin Color D-SUB 20Pin
female (051400300063) male
connector connector
5V 4 Brown 3
(m]m] 03 04 05 06 07 08 09 10 ov 12 White 2
Cable 3 4 5 6 7 8 9 10 Sin(+) 9 Green 16
length (m) Sin(-) 1 Yellow 17
Cosl+) 10 Blue 18
Cosl(-) 2 Red 19
Z+ 3 Violet 8
Z- 11 Grey 9
Inner Shield 15 Inner shield 20
Case - Outer shield 1
Signal 2Pin
female Color

connector (051400100133)

T+ 1 Brown 14
T- 2 Blue 15
Signal D-SUB 9Pin Color
female
(051400100075)
connector
5V 1 Brown 3
Hall A 2 White 11
Hall B 3 Grey 12
HallC 4 Yellow 13
ov 5 Green 10

Shield Case Shield 1
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LMACK30R
Signal Pin Color Wire pair Color Pin Signal 3 D 1 = N
[ | Servo Drive
Frame Ground 1 Brown 1a 8a Blue 14 [Out2]
Signal Ground 2 Brown/White 1b 8b Blue/White 15 [Out3]
Enable [IN1] 3 Red 2a 9a Light blue 16 Encoder A In/Out

GP Input [IN2] 4 Red/Black 2b 9b Light blue /Black 17 Encoder /A In/Out O Current vector control
GP Input [IN3] 5 Orange 3a 10a Purple 18 Encoder B In/Out O Best for driving linear motors, shaft motors and torque motors
GP Input [IN4] 6 Orange/Black 3b 10b Purple /White 19 Encoder /B In/Out O 100-240VAC power input
HS Input [IN&] 7 Green 6a 11a Grey 20 Encoder X In/Out O Supports STP/DIR, CW / CCW, A/ B pulse formats
HS Input [IN7] 8 Pink 4a 11b Grey /Black 21 Encoder /X In/Out (differential / single ended interace)
HS Input [IN8] 9 Yellow 5a  12a White/Red 22 +5Vdc @ 400mA O upports =10V voltage or digital commands for velocity or
HS Input [IN9] 10 Pink/Black 4b 12b White/Blue 23 Siganl Ground force/ torque modes
HS Input [IN10] 1" Yellow/Black 5b 13a White 24 Analog Ref In (+) O PDL general motion language
GP Input [IN11] 12 Green/Black 6b 13b White /Black 25 Analog Ref In (-) o St ey snd elgizl enender end feselier

[Out1] 13 Light green 7a 7b Light green/Black 26 [IN12] GP Input

Shield Case

NOTE: Wire pair 1a and 1b represent diagonal.

LMACKOOS
Signal Pin Color Marker tube
Vee 1 Yellow +
GND 9 Green -
Negative limit signal output 3 Grey 1-0UT
* Reference notes 2 White 1-L
Positive limit signal output 5 Pink 2-0UT
* Reference notes 4 Brown 2-L
Near home sensor signal output 7 Red 3-0UT
* Reference notes 6 Blue 3-L

NOTE: If connect wire set "L" to "+", can change wire set "OUT" output contact patterns.

3.2.1 D1-N related accessories

Table3-4 Drive peripheral accessories

Name Specification Connector  Description
051700800514

USB 2.0A to Mini-B o W\
Cable (5m) P13 A\
Regenerative resistor 050100700001 Rated power 100W, instant power 500W
D1-N Dri t

rn-le co-nnec or D1-CK All connectors
accessories Kit bag

D1-N EMC2 Single phase power

EMC accessories kit bag
D1-N EMC1 Three phase power
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3.2.2 D1-N related cables Table3-6 Position feedback cables
Table3-5 Control Signals, limit Signals, motor power cables Drive Specification Connector Description
Name Specification Connector Description For Renishaw digital optical scale,connector is the D-type connector,doesn’t

. . . . include Hall sensor signal.
Both ends are scattered lines,suitable for HIWIN D1-N drive series.

Control signal LMACFOOC
cables LMACKOOF X6
X10 . - . . :
For Renishaw digital optical scale,connector is the D-type connector, include
Hall sensor signal.
LMACSOOU — v <§—E LMACFOOD
Suitable for LMSA motors Suitable for linear :
motors For Renishaw analog optical scale,connector is the D-type connector,doesn't
LMACSOOV [E]E:V _ Jp—— include Hall sensor signal.
LMACFODA :
Suitable for LMC series linear motors: A, B, C, D, E, EFC LMT series linear
motors: A, B, C, D Y11

LMACSOIOM .‘.II'V/A-'--V/J \:

Suitable for LMC series linear motors:F

Hall sensor signal. . =

777 s e w7, " |l]
LMACFOOH L
. (-) . b

LMACSOON

Suitable for LMT series linear motors:E

LMACTOOID %@m ] 7] VA%%

Motor power

supply cables and Suitable for LMFA series linear motors:

X3 LMFAODD ~ LMFATOO « LMFA200 + LMFA31 ~ LMFA31L ~ LMFA32 * LMFA32L » LMFA41 «
over-temperature LMFA41L ~ LMFA42 ~ LMFA42L » LMFA52 » LMFAS2L ~ LMFA62(round metal connector, wire diameter
signal cables 1.5mm?)

9 LMACSOOZ

Suitable for LMFA series linear motors:

LMFA33 ~ LMFA33L ~ LMFA34 ~ LMFA43 ~ LMFA43L ~ LMFA44 ~ LMFA53 ~ LMFAS3L ~ LMFA54 »
LMFA62L ~ LMFA63 ~ LMFAb4,includes KTY and PTC two sets of over-temperature signals.(round metal
connector, wire diameter 2.5mm?)

LMACTODOA

Suitable for LMFA series linear motors:
LMFA34L ~ LMFA4LL ~ LMFAS4L ~ LMFA63L,includes KTY and PTC two sets of over-temperature
signals.(round metal connector, wire diameter 4.0mm?)

LMACTOICIB %%_WWE@%

Suitable for LMFA series linear motors:LMFAb64L ,includes KTY and PTC two sets
of over-temperature signals.(Round metal connector, wire diameter 6.0mm?’)

LMACsOOC
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3.2.3 Pin assignments of D1-N

Color
(051400300069)

Brown
Brown/Yellow
White
White/Yellow
Green
Yellow
Blue
Red
Violet
Grey
Inner shielding
Outer shielding

Color
(051400100075)

Brown
White
Grey
Yellow
Green
Shield

Color

White
White/Black
Red
Red/Black
Yellow
Yellow/Black
Green
Green/Black
Blue
Blue/White
Brown
Brown/White
Orange
Orange/Black
Gray
Gray/Black
Purple
Pink
Pink/Black

LMACFOOD
LMACFOOC (No Hall component)
D-SUB 15Pin
Signal female
connector
7
5V
8
2
ov
9
A+ 14
A- 6
B+ 13
B- 5
Z+ 12
Z- 4
Inner Shield 15
Outer Case
9Pin
Signal female
connector
5V 1
Hall A 2
Hall B 3
Hall C 4
ov 5
Shield Case
LMACKOOF
Signal Pin
CWL 1
CCWL 2
CW+ 3
CW- 4
CCW+ 5
CCW- 6
11 7
12 8
13 9
14 10
15 11
16 12
17 13
18 14
19 15
110 16
COoM 17
REF+ 18
REF- 19
DSF+ 20

Violet/White

X10HD-SUB
15Pin
male
connector
5
15
1
6
2
7
3
8
15
Case
5
9
10
11
15
Case
Signal
FG
GND
01+
01-
02+
02-
03+
03-
PT+
PT-
N/A
N/A
A
/A
B
/B
zZ
/z
cz
DSF-

LMACEODOA (No Hall component)

LMACEOCOH
Signal
5V
ov
Sin(+)
Sin(-)
Cos(+)
Cosl(-)
Z+
Z-
Inner Shield
Outer
Signal
5V
Hall A
Hall B
HallC
ov
Shield
Pin
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

D-SUB 15Pin Color
female (051400300069)
connector
4 Brown
5 Brown/Yellow
12 White
13 White/Yellow
9 Green
Yellow
10 Blue
Red
3 Violet
1" Grey
15 Inner shielding
Case Outer shielding
D-SUB 9Pin
female ooy
(051400100075)
connector
1 Brown
2 White
3 Grey
4 Yellow
5 Green
Case Shield
Color
Light blue
Light blue/Black
Light green
Light green /Black
White/Red
White/Blue
Red/White
Red/Blue
Yellow/Red
Yellow/Blue
Green/White
Light green /Blue
Gray/Red
Gray/Blue
Pink/Red
Pink/Blue
Light blue/Red
Light blue/Blue
Light green /Red

Green/Blue

X11HD-SUB
15Pin
male

connector

5

Case

Linear Motor

Appendix A: Motor Sizing

Start Motor Sizing

The following contents describe how to choose proper
motor according to velocity, stroke, and loading. The
basic process for sizing a motor is:

O Decide motion profile and required parameters
O Calculate peak and continuous force
O Select motor

Symbols

X :stroke (m)

T :cycle time (sec)

a :acceleration (m/s?

V :velocity (m/s)

M_ : loading (kg)

g :gravitation acceleration (m/s?)
Fp : peak force (N)

Fc : continuous force (N)

F5 : attraction force between stator and forcer (N)
Fi :inertia force (N)

K : force constant (N/Arms)

lp : peak current (Arms)

le : effective current (Arms)

lc :continuous current (Arms)

Vo : starting velocity (mm/s)

STEP 1 Decide motion velocity profile and required
parameters

In order to determine the correct motor for a particular
application it is necessary to be familiar with the motion
equation.

Motion equation
Basic kinematics equations are described as follows:

V=Vy+al
X =V0T+1§a'|'2

Where Vis velocity, a is acceleration, T is cycle time and X is
stroke.

You can choose two of the four parameters (V, a, T and X) as
your designed parameters, then the last two parameters
can be calculated by above equations.

Motion velocity profile

1. 1/3-1/3-1/3 trapezoid profile

If Xand T have been given, the most common and
efficient velocity profile for point-to-point motion
isthe “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.

V(m/sec)

Vmax

t(sec)

T3 T/3 T3

X V_ T T.V_T
Vmax=1.5x?(BecauseX=§x§+Vx§+§x§)
~ Viax _ 45X

max ~ T - 2
/3 T
Herein the parameters are described as motion
equation.

a

2. 1/2-1/2 triangle profile

If Xand T are given, another common motion profile is
the 1/2-1/2 triangle profile. The motion is divided into two
parts, namely

acceleration and deceleration. The second motion veloci-
ty profile is shown as follows.

V (m/sec) |
|
7777777777777 |
Vmax |
|
|
|
|
I
|
3 t(sec) _
T/2 T/2
X
Vo= 2% =
max T
4X
amax = ?

The acceleration required in the first motion velocity
profile is

bigger than that in the second motion velocity profile; the-
refore, the required motor size is bigger. When choosing
second motion velocity profile, the chosen motor size is
smaller, however, we need to verify the DC bus of drive is
bigger enough, due to the higher velocity (Vmax).

71
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3. Some useful equations

1/3 -1/3-1/3 Trapezoid profile

V (m/sec)

Vmax

Triangle profile
V(m/sec) |

Vmax

t(sec) o

T/2 T/2

V ’I,5xé 2x— , Or \,ax)(
4.5X 4x_
a T 2 T 2
t X VmaX (|f X > VmaX )
Vimax a Vinax a

STEP 2 Determine peak force and effective force
The peak force can be calculated by the follow equation

F,=M xa +H(Mxg+F)xp=F +F;

max
Where F;j is inertia force while F¢ is friction force, and U is
friction factor.

In most cases, motions are cyclic point-to-point
movements. Assuming a cyclic motion shown in the
following profile with a pause time of t; second, the
effective force can be calculated as following formula:

F =

e

(F+ Fo) 2ty +F 2ty (F - Fp)
i+t +tg+t,

V (m/sec) A

Vmax

t1 t2 t3 t4

The peak current I and effective current I can be
calculated by using motor force constant K.

STEP 3 Select motor by peak force and verify the
current supply of motor

From the catalog of HIWIN, you can check the
specifications of motor and choose an applicable
motor by peak force, and then you can verify the
current supply if it is fitted the specification as
follows.

| = i

b= K—f< I's [motor specification)

I = Kfe <l. [motor specification)
f
Regarding effective and continuous current, the ratio
of I/l had better be less than 0.7 to attain some
margin.

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 u is 0.01 ,stroke is 500
mm, moving time is 400 ms and dwell time is 350 ms.

At first, we can calculate the Vmax, amax, Fp and Fe by the
formulas described above (choose the first motion velocity
profile and LMC series)

Vo =1.5x X = 15x 22 1 875 (m/sec)
T 0.4

45xX  4.5x0.5
amax= ? = W =14.06 (m/secz)

Fp = IVILXama><+(MLxg"'Fa))qJ
=5x14.06+5x9.81x0.01= 70.3+ 0.49 = 70.79(N)

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 LMCA6 (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/A(rms). Then the
current supply of motor can be determined as follows

F
I, = K—’: = % = 2.09(Arms)<7.2(Arms)
|, = Fe = 4192 =1.24(Arms)< 1.8(Arms)
P Ky 338

'e/ i, %MOO% ~ 68.89% < 70%

HIWIN

Linear Motor
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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:

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

000O0O

For rotary motor applications, gather additional information
O Load inertia seen by the motor
O Inertia of the motor

For linear motor applications, gather additional information
O Moving mass

2. Observe the properties of each deceleration during a com-
plete 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 e = 5 01 - 02)

dec

Edec (joules): Energy returned by the deceleration

Ji (kg m?): Load inertia on the motor shaft plus the motor inertia
@adians /sec): Shaft speed at the start of deceleration
®radians /sec): Shaft speed at the end of deceleration

le : effective current (Arms)

Linear motor:
SSIEVRY

dec

Egec (joules): Energy returned by the deceleration
Mt (kg): Moving mass

V1 (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.

F
Pmolur = Z R winding (K)z

Ppower (watts): Power dissipated in the motor
Rwinding (0hm): Line to Line resistance of the motor coil
F : Force need to decelerate the motor

Nm for rotary applications

N for linear applications

Appendix B: Sizing a Regen Resistor

Ki: Torque constant for the motor
Nm/Amp for rotary applications
N/Amp for linear applications
Emotor = Pmotor Tdecel
Emotor (joules): Energy dissipated in the motor
Tdecel (seconds): 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 = Edec-Emotor
Ereturned (joules): Energy returned to the amplifier
Egec (joules): Energy returned by the deceleration
Emotor (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.

1
Wcapacity= E C(V rzegen_(1 41 4Vmairvs; )2 )

Weapacity (joules): The energy that can be absorbed by the bus capacitor
C (farads): Bus capacitance

Vregen(volts): Voltage at which the regen circuit turns on
Vmains(vVolts): 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

Eregen (joules): Energy that must be dissipated in the regen resistor
Ereturned (joules): Energy delivered back to the amplifier from the motor
Eamp (joules): Energy that the amplifier will absorb

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

Ppulse = Eregen/Tdecel

Pputse (watts): Pulse power

Eregen (joules): Energy that must be dissipated in the regen resistor
Tdecel (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 / Ppulse max

R(ohms):Resistance

Ppulse max:The maximum pulse power

Vregen :The voltage at which the regen circuit turns on

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: 1880uF
Regen circuit turn on voltage: 390V
Minimum resistance:15Q
Moving mass: 86Kg (include payload 74 Kg)
Vmax: 2 m/s
Acceleration, deceleration: 5 m/s?
Power supply (AC) of drive: 220VAC
Motor type:LMS37L
Force constant (Kf): 68N/A(rms)
Rwinding: 2 ohms(line-to-line)

Calculate regen resistor as following step:

F=ma=86x5=430(N)
1 1

E,ee = EmtV 2= rh 86x 22 =172(joule)
3 F 3 430
Pmolor =Zx Rwinding x (KX«\/?)Z = Zx 2x (Exﬁ)z
=120 (Watt)
Emotor = Pmotor)< Tdecel = 120)( (%) = 48 (jOUle)
Ere\urned = Edec_ Emomr= 172_ 48 = 124 (jOUle)
Wcapacity = lzx C x (Vrzegen - (’I '414Vmains)2)
= lzx 1880x 10 x (3907 - (1.414x220)?)
=51.98(joule)
K Ereturned >Wcapacity
regen = Ereturnea Eamp = 124-51.98=72.02 (joule)

Pouse = E regen/ Toece = 72.02/0.4=180.05 (Watt)

VI, 3907
P 180.05

pulse

= 844.77(ohms)

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 100W. The total
resistance value is 136 ohms and power capacity is

200W. The resistance order number is 050100700001.

HIWIN

Linear Motor
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Appendix C:Inquiry form

Fields marked with asterisk (*) are required.

Customer name :

Contact HIWIN :

Email : Inquiry No. :
Tel. : Fax. : Business owners :
o ) [IYes,quantity : pcs
*Industry/Application Multi-forcers
[INo
[JIndoor, general 25°C [IStraightness(H) pm
[ICleaning room, class : Required [JStraightness(V] pm
*Operational environment measurement .
[ IVacuum, protocol LIPitch arc-sec
[ I0thers [lYaw arc-sec
[ISingle [ |Dual axis Bridge *Cover [JNo [[IMetal cover [JBellows
[IGantry (single-driven)
*Stage type .
[]Gantry (dual-driven) Cable chain [INo [IHorizontal [IVertical
[ I0thers
*Movement [Point to point movement [JScanning
[IMass : __ kg - ;
Firmware ([ ]Latest version
[ IDimensions : ___mm version . .
*Payload [ISpecific version :
[]Offset,X: _ mm)Y:___ mm,
. C11ov [ 220v
Z:____mm Voltage
[ I0ther, v
X-axis Y-axis Z-axis [IPulse LISTEP/DIR
External force (N) .
Drive formet [LJlcw/ccw LJA/B
X-axis Y-axis Z-axis
*Max. speed(m/s) [Analog voltage command
command
. . . [Imega-ulink
X-axis Y-axis Z-axis
*Max. acceleration(m/s?) [ 1Bus [ IEtherCAT
[ IModbus
X-axis Y-axis Z-axis -
% Wiring board
Stroke(mm) incluc?ed [lYes [INo
Repeatability(um) CJUni-dir. = __ [Bi-dir. : ___ [Software requirements |[ ]Yes (piease fill in the remarks column) N0
[IMotion board
A (o] [IController
ccurac m
T [ISpecify CJipc
Upper controller LPLC
JAnalog [IDigital [ ICustomer provide
eoder el " JAbsolute [LJHIWIN Design
ncoder e(pm
e Resolution : LINo
Position trigger
function [IYes LINo
*Stage installation [ IHorizon [ JVertical . |Distance mm
e Axis : - R ;
@ = Axis : 3] Travel time sec
“/«é“’ 4 g Dwelling time sec
< - [JUpside-down |Motion profile Vv
Nor. -
P “45 ;) Axis :
NN >
Others

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

FMEO0013-11
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