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Stepping Motor Fundamentals

FRER
Types

® VREI(YZ %> RF) Variable Reluctance Stepping Motor
HEM ClEoN /- lmBERIRO 0 —ZBET AT —2AORIEGEHERICLYA—2ZREI REIE BELET,

® PME! (%4 % v MZ) Permanent Magnet Stepping Motor
B~y bERAWEO—42EE T AT —XAOREFERICIY D —2 2RI M FEST RELET  EMBEO L X RIFMLY
(FATY ML) DFEELET,

® HBEI (A, /"7y F2) Hybrid Stepping Motor
VREIEPMEIDE S XA T T MM OEERRE O —2ABICHEL ASEA R ICHBERFE >~/ 2y b EELE-BETHY R
TF—RAIOREEFRICEI)O—2ERK5| K FEIE . BERLET,

EhA =
Driving Modes

RTYvEVTE—RERHT 5B T 2OERICERBEERVCERZIERU DA TRHE T 2RENHDTH ATV
EFE—AERDFIAN—HPRBIZEVET . EEERBEIREEBRBEEEEO —BENHYVET,

e 7)WLZ2Fv7 AR Full Step
2Ty T ANERRTYy TAETHRENT AN TT ., (218RELD

e N—T7ZXFTv7 AR Half Step
2Ty TEN ERRTY TARAEDL/20BE CRET AR T, (1-218F%,)

o YA/ AXTv 7 AR Micro-stepping

ATV TANERR Ty TEEDOI/NOBECHRHTI2ARTT, E—20OBRICHRIEREEINFETCNSBLTE—X%ED
MIZEDARTT - TERHAER R LT IEKKISE WEFURA IS4 Y IR (L A8 SRR LER A ks (2 HEIREN 22 (0]
EICRVET,

I—M&%

General Specifications

2Ty 7HE Step Angle 1.8° i 1.8°

AERE Step Angle Accuracy +5% (7 I RTy 7 BFEE) 3 +5% (full step, no load)
J1LIEHTEE Coil Resistance Accuracy +10% 3 +10%
A&y %> ZFEE Inductance Accuracy +20% 1 +20%

BE ES Temperature Rise B AR80°C (EIEE . 2480N) | 80°C Max. (rated current, 2 phase on)
fEFIRE Ambient Conditions -20°C~+40°CIREE85% LU T } -20°C~+40°C, humidity 85% and under
#EIFIEHT Insulation Resistance 100MQ Min. 500VDC i 100MQ Min. 500VDC
{BMWIE Dielectric Strength 500VAC/% 500VAC/min

Z T IVIRNIBEE Shaft Radial Play Max. 0.02mm (450g& 1) 3 0.02mm Max. (450¢g load)

Tx v ILIRNIEE Shaft Axial Play Max. 0.08mm (450g &) 1 0.08mm Max. (450¢ load)
BRZVTIVEAME Max. Radial Force (BB BERE) | (set forth separately)
BAT* v LFA{E Max. Axial Force (BRI BIE ) | (set forth separately)

[ElE5A 1A Rotational Direction CW (w2 o B 0) i CW (view from the shaft side)



R fEHRE

Features Wiring Diagram
o TILEM(A—KBUE— AV FAVNEW) EEE, ® 1=R—7753 Unipolar
e SO ML EER, E—REFRITHL—FAROBERERTHHAXN CRIBEEBAHIGEET
o [120~N10¢[REARTA vy T DRE, T (XD BHOA X2 APMEL BEFEE TCOEEICENTT,
S
iﬁpﬁications o /=I5 Bipolar £
E—RERICHLEEARICERE R T R AN CEBEERHIIEH é
TURZ— FAXEAHED D T Ia— XX b EEE TY (K2)  BROFANENISEREZTOB ML/ ZHEET S ﬁ
BMSKICEIETIRILEWVWAE TOREHETS, HEICEFNTY, «
|
i
KN
N
V|
(K1-2=R—Z73 Unipolar) 1B hE |i
> Hoa B | A | B [com K
CCW =0 oN Ty
1 ON +V
2 ON +V
cwW 3 ON | +V
A o
21BN
coml ol A | B | A | B |com
0 ON ON | +V
A 1 ON | ON +V
2 ON | ON +V
A B BLK 3 ON | ON | +V
coml| #&# YEL
A | #& GRN 1-24Rm
B 7= RED = — —
com2| B WHT [©) P A | B | A | B [com
B | & BLU B com2 B ccw 1 o ON ON | +V
A 1 |ON +V
2 ON | ON +V
3 ON +V
0 ON | ON +V
1 ON +V
' 2 ON | ON | +V
cw 3 ON | +V
Cx] ElEAmIE HhE@ErsR<T
Viewed from the output shaft side.
(K2-/315R—Z755 Bipolar)
21BN
A — —
o>E A | B | A|B
0 ON ON
1 ON | ON
_ 2 ON | ON
A 3 ON | ON
1- 248 h;
A £ BLK
A % GRN =R . COMBHRWEIFT
B | #& RED A= R—FARKERL,
B | & BLU B B Same as Unipolar (without COM).




2Ty VT E— 2SR
Torque Characteristics

BRI GR=LTa> T bLD)
Maximum Torque (Holding Torque)

BEABLHE ML (RIL—A > & 51
Pull-out (Slew Characteristic)

REBLA ML (RE—T 4> 7 F5lE)

i hoLo
Pull-in (Starting Characteristic)

Pull-out Torque

5lAMLY

Pull-in Torque

kL2 Torque (N-m)

)L —531E,
Slew Range

BB R
Self-start Range
(355 B RE L TH2ED.
FILBIEDGEN TEHEE)

0 /! /
A BB ERE =AIGE FRE
Max. Self-start Frequency Max. Response Frequency

79ILRL—k Pulse Rate (pps)

E—&ZY A ZX-FL7 (Pull-out) 18RI
Size vs. Torque (Pull-out)

e HBAE!E—% HB Motor

27y 70 (°)
6=180/(m-p)
m B3 p AR £

B2 N (rpm)
N=(6/6)-fp
fpi/YLZL— pps)

[BEFLZ Tm (kg-cm) ]
Tm=0Um+J1)-(r-6/180) (f2-f1)/t11+T1
ImE-JIBHEE—XVt
jl:BfrgHE— x> kkg-cmsec?)
f1.f2: 37 E i AR (pps)

TL: &Ly

t1: MNRR ISR (sec)

YA ZX(HFEmm)
Quter Dimension

kov2 (Pull-out) &88F (mN-m) @100pps
Range of Torque (Pull-out)

[J20 x 30~42L
128 x 32~51L
(135 x 26~36L
[139 x 20~44L

[J42 x 33~47L
0 50 100 150 200

e PMEE—% PM Motor

250 300 350 400

YA X (HEmm)
Outer Dimension

k2 (Pull-out) &85E (mN-m) @100pps
Range of Torque (Pull-out)

$15 x 121
$20 x 18L
$25 x 151
$35 x 16~22L
$42 x 17~22L
$49 x 30L
$57 x 251

100 120 140 160



ATy ET—2HBE
EEAFR—E

HB Stepping Motor Lineup

I E—RRERTHE

Motor Type Number Nomenclature

TIVETY /R 2RLTE 1 — Fig#
AL 28 45 - 067 4 (1] ALMOTECHNOS (3] Length “L" 5] Number of Leads
— — — — — . R 5 . . _ 4: /34 7R—7 Bipolar
006 006 =2 % R OTE) B 0.67A(G2701) A7 Bin
9 Series (Outer Dimension “[J") @ Cu;]rbent 0.67A (for example) 6: 21 =H—7 Unipolar

o
1)
=
o0
=
o
o
0
N
)
H
N
AN
A
N
I~
X

FIAN—FERRGH
Driver Type Number Nomenclature

247 HAHEFR(Max.)x10%-1
M 4 22 C o Type ® e Outpj?étrrent
00600 0 BIRE/E (Max.)x10 P
Supply Voltage Series
T ATv7ALe EEREEAR
Specifications Step Angle 1.8°, Constant Current Driving
(120 &0
Series
mE DRL | ERER | BRIBR | RS-V TAYIT MY | AVEIEZVZ | A=A F =% | T4TV RMLY b= EH
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ A /x—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL2030-0604 30 0.6 6.5 18 1.7 2 — 0.06
M422
AL2033-0604 33 0.6 6.5 18 1.7 2 — 0.06 M430
M
AL2042-0804 42 0.8 5.4 29 1.5 3.6 — 0.08 880
(128 50
Series
i SR L | EBER | SRIBR | K-V TAYT LY | ARV | A—84F =2 | T4TV ALY & | #ER
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ 4 /X—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL2832-0674 32 0.67 5.6 59 3.4 9 — 0.11
M422
AL2845-0674 45 0.67 6.8 93 4.9 12 — 0.14 M430
M880
AL2851-0674 51 0.67 9.2 118 7.2 18 — 0.2
(135 &
Series
LRk eRL | ERER | BRER | TV TAXT I | AVEIRVR | A—24F—2v | Ta4TV Ly | BE | A
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A /3—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL3526-0284 26 0.28 26 69 27 10 5.9 0.13
M422
AL3528-0504 28 0.5 20 98 14 11 7.8 0.14 M430
M880
AL3536-1004 36 1 2.7 137 4.3 14 9.8 0.18




I:' 3 9 ;/egie_s

P

LRSS 2RL | ERER | BRIERN | R—LTAVT I | AVEIRVR | B=RA4F =% | TaTV LY | BB EH
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A /x—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL3920-0404 20 0.4 6.6 64 7.5 11 49 0.12
M422
AL3934-0404 34 0.4 30 206 32 20 11.8 0.18 M430
M880
AL3938-0504 38 0.5 24 284 45 24 17.7 0.2
(142 s
Series
A 2R L | ERER | BRIER | Fh—LTAVI MY | AVE IRV | A=A F =% | T4TVMMLY s picilzc!
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ A /X—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL4225-0404 25 0.4 24 167 36 20 7.4 0.15
AL4233-1334 33 1.33 2.1 216 2.5 35 11.8 0.22 Ma22
AL4238-1684 38 1.68 1.65 350 3.2 54 14.7 0.28 M430
M880
AL4247-1684 47 1.68 1.65 431 2.8 68 19.6 0.35
AL4260-1206 60 1.2 6 549 7 102 27.5 0.5
(157 2
Series
mE 2R L | ERER | BRIER | F—LTAVI MY | AVE IRV | A=A F =% | TA4TVMMLY = A
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A /N—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL5741-2804 41 2.8 0.7 530 1.4 120 20.6 0.45
AL5751-2804 51 2.8 0.83 990 2.2 275 35.3 0.65 M430
AL5756-2804 56 2.8 0.9 1230 2.5 300 39.2 0.7 M880
AL5776-2804 76 2.8 1.13 1850 3.6 480 66.7 1
(186 Zes”
Series
mE 2R L | ERER | BRI | F—IVTAVI LY | AR oZVR | A=A F =% | TATV RV = EHA
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A /x—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL8665-5904 65 5.9 0.28 3330 1.7 1000 78.5 1.7
AL8680-5504 80 5.5 0.46 4500 4 1400 117 2.3
M880
AL86118-6004 118 6 0.6 8500 6.5 2700 235 3.8
AL86156-6204 156 6.2 0.75 12000 9 4000 353 5.4
(1110 &0
Series
A 2R L | ERER | BRIER | F—LTAVI MY | AVE IRV | A=A F =% | TA4TVMMLY = picilzc!
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ A /3—
Number (mm) (A) (Q) (mNm) (mH) (g-cm?) (mNm) (kg) Driver
AL11099-5504 99 5.5 0.9 11000 12 5500 294 5
AL11150-6504 150 6.5 0.8 20500 15 10900 578 8.4 M880
AL11201-8004 201 8 0.67 27400 12 16200 735 11.7




NTIUYRRTFYEV T E—2H
A A
Hybrid Stepping Motor Driver

17 TYEVT RIA N~
M422C Qicro-lzé’f’;;;oi/nzBriver7 B

2Ty BT E—4 Stepping Motor

EIRANEE Power Supply Voltage +20~36VDC
HAOER(E—2ER) /M Output Current (peak) 0.3~2.2A / Phase
<A ARTy 7T HEIE Division 1.8.16.32

7F AT T AT ANES270Q

AHAES In/Output Signal Optical-isolator input, Input resistance 270Q

BEH L FR 78S Automatic Current Reduction »HY Yes
fEAERIEEEE Operating Temperature Range 0°C~50°C
fEMAEREEEE Operating Humidity Range 85%LAF  85% and under
#4 X Dimension 86x55x20.5mm

EBRBEE AR, Fav 7 EKET5KHz

5817550 Driving Mode Constant-current, chopping frequency 20KHz

avka—-3> M422C
Controller
vee OPTO 2709
R uzEs PUL *<
— Pulse
PUL—S”
270Q
— |
R mism GEEECOW) DIR *<
— Direction
DIR—S”
270Q
) — 1}
R BEBET—47Y—GEREL) s
N (E—XEFEKFIL. OFFD &) ENA
— Holding off
ENABLE
N +V
DCEIR
DC Power Supply
+20~36V GND
A+
A-
2FyEVTE—4R
Stepping Motor B+
R=0 @VCC=5hV B-
R=1K(>0.125W) @VCC=12V
R=2K(>0.125W) @VCC=24V

-10-



“11-

AUARTYEY T RIA =
M430 Qicro—l:étzepj);)i/nzBriver7 h

EIRANEE Power Supply Voltage

+20~36VDC

HAOER(e—2EFR) /M Output Current (peak)

0.5~3.2A / Phase

<AV RRTy 7 HEE Division

1.8.16.32

AHFIES In/Output Signal

T4 AT T AT ATIIEH270Q
Optical-isolator input, Input resistance 270Q

BEjAL > &7 tEE Automatic Current Reduction

H'Y Yes

{EREERE Operating Temperature Range

0°C~50°C

fFABIERE Operating Humidity Range

85% LT 85% and under

%4 X Dimension

116x69x26.5mm

E¥E) A= Driving Mode

EERBEN A, Fav 7 EEE300KHz
Constant-current, chopping frequency 300KHz

avha—7> M430
Controller
vee PUL+ Lrug
R SLRIES PUL- *<
— Pulse
PUL
DIR+ 2100
R EEA 1 GEERCCW)  DIR- *<
— Direction
DIR—S’,
ENA+ Zii
R BERET—27Y— GEREL) .
N (E—4#EHEEIE.OFFDZE)  ENA-
— Holding off
ENABLE
. +V
DCER
DC Power Supply
+20~36V GND
A+
A-
ATFvEYTE—LR
Stepping Motor B+
R=0 @VCC=5V B-
R=1K(>0.125W) @VCC=12V
R=2K(>0.125W) @VCC=24V
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g
o
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=
o
o
0
)
)
H
N
A
kY]
2
I~
X

EIRANEE Power Supply Voltage +24~80VDC
HAOER(e—2 B ) /M Output Current (peak) 1.8~7.8A / Phase
<A ARTy 7THEE Division 1.2.4.8.16.32.64,.128.256
= . 74 MO T T AAAAEHR270Q
AlIIEE In/Output Signal Optical-isolator input, Input resistance 270Q
HEjHL > b& 7 #EE Automatic Current Reduction ') Yes
fEFRRERE Operating Temperature Range 0°C~50°C
fEREBIEEE Operating Humidity Range 85%LL T  85% and under
%4 X Dimension 143x97x48mm
o EEREE AR Tay 7 ERE300KHz
BEITH Driving Mode Constant-current, chopping frequency 300KHz
arvrko—> M880A
Controller
vee PUL+ 2700
R SLRIES PUL- *<
— Pulse
PUL—S”
DIR+ 2100
R EEA 1 GEERCCW)  DIR- *<
— Direction
DIR—S’,
ENA+ Zii
o ESIE—57 U= GER) g ;
 (E—REBEFF OFFDZ&)  ENA-
; — Holding off
ENABLE
. +V
DCEIR
DC Power Supply
+24~80V GND
A+
A_
ATYEVYTE—R
Stepping Motor B+
R=0 @VCC=5V B-
R=1K(>0.125W) @VCC=12V
R=2K(>0.125W) @VCC=24V

-12-



[120 1.8°
NTUVYRRTFYEVTE—R
Hybrid Stepping Motor

™
3
o [e)e)
o
4 oo
= o'
o —
] <
_— EE3 UL-1430 AWG28
ik
Specifications
i ERER | BRIER | R—ATAVT LY | AVRIZVR | B—=ZAF =% | TaTY ML =
Type Number  Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL2030-0604 0.6 6.5 18 1.7 2 — 0.06
AL2033-0604 0.6 6.5 18 1.7 2 — 0.06
AL2042-0804 0.8 5.4 29 1.5 3.6 — 0.08
FLy-Z2E—MEEEET—XR) @24Vdc
Pull-out Torque Curve FZA/8—: M415B, ZILRT v T
Driver: M415B, Full step
25
421
33L
L
L — | 30L
20 \
3 N
/@\) 15 — <
=
=
£
~ —
“3,’ 10 —
8 AN
‘\\'
N R
2 AN
T .. ™
0
100 1000 10000

Z2E—FR Speed(pps) x 0.3(rpm)
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NTUYRRTFYEVTE—R
Hybrid Stepping Motor

)

N

250

7

RX4.5

4

UL-1430 AWG26

Tk
Specifications
i ERER | BRIEHR | R TAYT MY | AR IRV R | A=k F =% | T4TV ALY =
Type Number Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL2832-0674 0.67 5.6 59 3.4 9 — 0.11
AL2845-0674 0.67 6.8 93 4.9 12 — 0.14
AL2851-0674 0.67 9.2 118 1.2 18 — 0.2
fL7-2E—MEFE(BET —%) @24Vdc
Pull-out Torque Curve RS54 /—: M415B, N—TRFv 7
Driver: M415B, Half step
120
51L
:-.\ 451
100 e e — 32L
y ~
3 \
= 80
o
g N
B
=
E * I
: N
=4
s 40 \
N
=
o
20
0
100 1000 10000

ZE—F Speed(pps) x 0.15(rpm)

-14-

o
1)
=
o0
=
o
o
0
N
T
H
N
A
A
N
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X




[135 1.8°
NTIVYRRTFYEVTE—R
Hybrid Stepping Motor

oS
Z
o~ \J
3 oS
o o
8 L{)I
4 oo| © I
2 N
2 S
« A-M3 UL-1430 AWG26
RE3
Tk
Specifications
Rk ERER | BRIBI | K=V TAVT MY | AVEIRVR | A=A =% | TaTV LY =
Type Number Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(M) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL3526-0284 0.28 26 69 27 10 5.9 0.13
AL3528-0504 0.5 20 98 14 11 7.8 0.14
AL3536-1004 1 2.7 137 4.3 14 9.8 0.18
fL7 20— MEE(BET —%) @24Vdc
Pull-out Torque Curve RS A/8—: M325, ZILRFY S
Driver: M325, Full step
160
36L
28L
140 :
—— | ] 26L
\n\_\.\
= 120 S
o
EE “\\\\\\\\\\\\
= [
€ \
g \\' ~
Y N AN
> —_—
o 60 \.\
= ~N
S 40 I~ 5
2 \\ N
N N
0
100 1000 10000

Z2E—F Speed(pps) x 0.3(rpm)
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[139 1.8°
NTVYFRTYEVYTE—ZR

Hybrid Stepping Motor

L 24 139 ."m 5
31+0.2
o o
2 (&) | ¢
N o
- 3
8 e :
o
- A e
N
3 S
Q UL-1430 AWG26
1 FEEA5
Tk
Specifications
i ERER | BRIER | R TAYT MY | AR IRV | A=k F =% | T4ATV ALY =
Type Number Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL3920-0404 0.4 6.6 64 75 11 49 0.12
AL3934-0404 0.4 30 206 32 20 11.8 0.18
AL3938-0504 0.5 24 284 45 24 17.7 0.2
fL7 20— MEFE(BET —%) @24Vdc
Pull-out Torque Curve RS54 /R—: M416B, N—TRFTv S
Driver: M415B, Half step
300
38L
34L
L\
250 - 20L
i S \.
3 \\,
S 200 ‘t\
®
B
=
E 150 \
(¢
=}
&
2100
AN , - s
D
7/
'\/_.l\\. gy
\/_"\\u::\-
™~
0
100 1000 10000

22—k Speed(pps) x 0.15(rpm)
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(142 1.8°
NTUYRRTFYEVTE—R
Hybrid Stepping Motor

UL-1430 AWG26

1 45
TR
Specifications
i ERER | BB | K—LTAVT MY | AVRIRVR | B—=ZAF =% | TaTV ML b=
Type Number  Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL4225-0404 0.4 24 167 35 20 7.4 0.15
AL4233-1334 1.33 2.1 216 2.5 35 11.8 0.22
AL4238-1684 1.68 1.65 350 3.2 54 14.7 0.28
AL4247-1684 1.68 1.65 431 2.8 68 19.6 0.35
AL4260-1206 1.2 6 549 7 102 27.5 0.5
b 2E—MEE(EET—5) e )
Pull-out Torque Curve FZA /=1 HA33b, N—=TRTv7
Driver: HA335, Half step
0.40
38L
l N I— — 33L
0.35 = =
251
- 0.30 ~
>
o \
EE 0.25
G
z 0.20
(] — &
>
g 0.15
© -
AN I~
2 010
i N
0.05 A
0
100 1000 10000

ZE— K Speed(pps) x 0.15(rpm)
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[157 1.8°
NTVYFRTYEVTE—ZR

Hybrid Stepping Motor

0157

S
©
1.6 47.14+0.2 =
o0
=
Q.
o¥ o =
~ +
: NOAE }
™ S H
i 3 B - S
o e o
: 1k :
& S| 445 UL-1007 AWG22
Tk
Specifications
i ERER | BRIB | K=V TAVT MY | AVEIRVR | A=A =% | TaTV ML =
Type Number Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL5741-2804 2.8 0.7 530 1.4 120 20.6 0.45
AL5751-2804 2.8 0.83 990 2.2 275 35.3 0.65
AL5756-2804 2.8 0.9 1230 2.5 300 39.2 0.7
AL5776-2804 2.8 1.13 1850 3.6 480 66.7 1
PL7-2E—MEFE(BET —%) @30Vdc
Pull-out Torque Curve RZA/R—: H860B, N—T7RTv
Driver: H860B, Half step
2.0
6L
1.8 56L
—_—
1.6 B ~. 51L
iy — 41L
>
S 14
>
o
® 1.2 >
£ — N
= 1.0 —
~— S B S| Q'
(O]
é_ 0.8 \
(=]
'_
[~
X 0.6 »
=
~ 04 S
S
RN
0.2
0
100 1000 10000

ZE— K Speed(pps) x 0.15(rpm)
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[186 1.8°
NTUYRRTFYEVTE—R
Hybrid Stepping Motor

$73.02+0.05

©

Tk
Specifications

i ERER | BREIR | F—LTAVT LT | AVRIRVR | B—RAF =% | TaTY ALY =
Type Number Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight

(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)

AL8665-5904 5.9 0.28 3330 1.7 1000 78.5 1.7
AL8680-5504 5.5 0.46 4500 4 1400 117 2.3
AL86118-6004 6 0.6 8500 6.5 2700 235 3.8
AL86156-6204 6.2 0.75 12000 9 4000 353 5.4
Lo -2E—MEEEBEET—R) @48Vdc(65/80L) @100Vdc(118/156L)

Pull-out Torque Curve

KZA/N—:H860B, 7ILRTv 7
Driver: H860B, Full step

K24 /8—: Q2HB110, 7/ R Ty
Driver: Q2HB110, Full step

12
— 156L
— — 118L
10 —
1] ——— 80L
E; \\, — 65L
o »
o T~ N
® \\\
E
z N
(]
o
e 4 >~
§ S e e S— \‘
[
: B
%ﬁ\
0
100 1000 10000

Z2E—FR Speed(pps) x 0.3(rpm)



[1110 1.8°
NTVYFRTYEVTE—ZR

Hybrid Stepping Motor

L 55.37 110
1.52 93.3%0.2

S

B
DAP

Al
$55.52+0.05
%
[

| N
T

),

93.3+0.2

D
{
L
»

o
1S)
=
o0
=
o
o
0
N
)
H
N
A
A
N
I~
X

N
=
Sp= 215
[e2]
= 4-¢8.5
Tk
Specifications
i ERER | BREIR | KL TAVTILY | AVRIRVR | B—RAF =% | T4TVRMLY =
Type Number Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL11099-5504 5.5 0.9 11000 12 5500 294 5
AL11150-6504 6.5 0.8 20500 15 10900 578 8.4
AL11201-8004 8 0.67 27400 12 16200 735 11.7
Lo -2E—MEEEBEET—R) @100~130Vdc
Pull-out Torque Curve KZ4/8—: Q2HB110, 7/ R Ty
Driver: Q2HB110, Full step
25
201L
— 150L
M~
— 99L
3 N
g N
® 15 AN
B N
&
3
g 10
o
= \,l\\“\\. \
_
-~ ‘\\\\ﬁk\\\\\\\\\\::::
\.
0
100 1000 10000

Z2E—F Speed(pps) x 0.3(rpm)
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$25 7.5°
PMBXFyE T E—4
PM Stepping Motor

O 0 0o
o T M| 83
(@) fFlsas
8 &-& \I}; |©|
i R
< 3-¢3%HE
ik
Specifications
& ERRER | BRIBER | AV TAVT ML [ AVE IR | B=R(F =% | TaTVMRAY =
Type Number  Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
(A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
25BY481.046 0.25 40 12 18 1 3.9 0.03
fLY-Z2E—MEE(SET—%) s
Pull-out Torque Curve EERRE @15Vdc .
Constant Current Driving
14
Y. I ——
= “““‘\ﬂk\\\\\\\\\
°
3 10
a
@) ‘\\\\ﬁg\§\\\\\‘
fg 8 ~
z N
~ 6
(&)
>
2
L 4
S .
z \
0
100 1000

ZE—FR Speed(pps)
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ICBREHIRT 2707720327 (BRF) EFENIEREEMSEIBLENHYET,
INISHLTTZ FYLADCE—X T BEFRIBAETHYERZME T D2REL DY EE A,

SREEIEETEFEICHVERIFEFREICE>TIThNET ERICIXEEFOERICEHLE 7
RASIVTHREPIBETHY - ILEZFREICIVEBOAEZRELTVWET  EREIEDR Ay
FUTRFICIEI IV IR FET IGBTAEMMERINET 77V LRAD O REGT. EX/A
2D ABRD b Ig E T O LEHFRRESEHA T, SR SH O T/IEU LA ATEE 7Y
9,
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75 LADCE—4X
LR b

BLDC Motor Fundamentals

FABEEMEL)
Types

® 77X —A—2ZH Outer Rotor Type
A—ZDAF =Y AREUERMOERICEFTE ML HEE E AN REMEIEICIIREA DAV ET,

® (>} —n0—2%# Inner Rotor Type
A—=ZDAF = v NSWOEREBILICENTT N 7 2y FOYAZXINSWD SHADEMEFEIRELTCIRTIHNE
nNHYVET,

® 77X vLF Axial Type
FIRIR D~ 7 F v MCBRERASI L 2HEEEE0 T E—ARELBNRECT2ROVICER (BFER) ICTHZENTESLD,
BELETT7F vy 7HRERYHEB IR ERYET,

FEhA =
Driving Modes

® 3MELE (XIE¥E) A= 3 Phase Full-wave (or Half-wave)

120 BEEHE(BHIEEE) £180° BEEEEIK) LA H U ET  BICLY ERRIOAWEEEFURMICT 272012 PWMERSHIC
LEREKE T2 EEEN—RNICHE->TWET . ZOBAE RGO DREOSWVIBE LY Y — (T3 —X) ARBLEIC
o TEET,

o 2HB2 i (IL ¥ ) A= 2 Phase Full-wave (or Half-wave)
90 @EELISC BEEENHYET HWEAEFHEP D LUEIR N CEETCEET A TYRRA VM REH ) NELPTLKF
DR BEIZRVET I ANBO7 7 E—RAREICRASNTEYET,

-23-

I—M&ﬁ
General Specifications
E 247 Winding Type AR VY54 i Delta or star
H—IL%F Hall Effect Angle BHH120° 120° electrical angle
#iFEN Shaft Runout 0.05mmL T 0.05mm and under
#&#~ 52 Insulation Class ©5 2B Class B
fEFEEE Ambient Conditions -20°C~+40°C. ;B E85% LA T | —20°C~+40°C, humidity 85% and under
HEfFIEHT Insulation Resistance 100MQ Min. 500VDC 100MQ Min. 500VDC
He#XME Dielectric Strength 500VAC/4%» 500VAC/min

ST ILIRNFEE Shaft Radial Play

i

Max. 0.02mm (450g& )

E

0.02mm Max. (450g load)

TH® v IVIRNFEE Shaft Axial Play

Max. 0.08mm (450g& 1)

ot

0.08mm Max. (450g load)

BAZYTILEFAIE Max. Radial Force

(AR BIEARTE)

(set forth separately)

BAT7FvILEFAR(E Max. Axial Force

(BB BIERTE)

(set forth separately)

[El# A Rotational Direction

Ia*%fi&

Features

YR—=2 T )L

&

Applications

Reversible

o SHEM(O—2BUYE—XY AV NEW) EER,
o S Ly EaER, T4 R EREH %= ER,
® $22~[186L L&A TAVF v T DRE,

EAGRE, ARy b3 &)  HA(BSHEES . RSB L L) oS
Bk ERELER REEECESETRAVWASETOR
BHVES,



AR
Wiring Diagram

EARPIC AT ILO)BEIREY (REZ=)EREDDYETIED AL H DWW IESRMOLEARLTHNIL YIERDE—XITFN
CEMDNANEIRICBERZ 2N TEE TV —FROBEEVICOWTIZ K3 BEWET,

U Us
ViR WE VE WH
Vece #* RED Vee FL>¥ ORG Vece #* RED
Hall A & BLU Hall A #* RED Hall A & BLU
Hall B % GRN Hall B # YEL Hall B % GRN
Hall C B WHT Hall C #* GRN Hall C B WHT
GND £ BLK GND £ BLK GND £ BLK
U7R # YEL UHg & BLU UFE | #&#/A YEL&YEL/WHT
V8 #* RED V8 Z BRN Vig FR&#/HA RED&RED/WHT
WiE £ BLK WiHE B WHT WHE | 2&2/f BLK&BLK/WHT
(Fd3-a: (428! / ¢57%) (3-b: ¢58ELF{}) (K93-c:(J86%) S
(=]
=
(&)
o
—
. )
-5 A XN AR =
Size vs. Output Power l
W
(&)
e
S
B4 Z (4hZmm) D EE (W) ~
Outer Dimension Power Range ”\
™

$28x26~77L(24V)
$36x42L(24V)
[042x41~100L(24V)
[57x45~115L(24/36V)
[186x58~125L(48V)

0 50 100 150 200 660

753 L ZRDCE— &M ghis
Performance Curve of BLDC Motor

L%

Vm=la-Ra+Ea [V]
Is T=Kt- (la-lo)
Ea=Ke:w=Ke-2m-N/60
T=Kt- (la-lo)=Kt-{(Vm-Ea)/Ra-lo}

=-Kt-Ke-N/Ra+Kt-Vm/Ra-Kt-lo

T=0DkE, No=(Vm-lo*R)/(Ke+-2mr/60) [rpm]
N=N¢=No*T/Ts
X N={Vm-Ra(T/Kt+lo)}/(Ke-2m/60) [rpm]
la=lo+(Is—lo) - T/Ts [A]
In=v+"(lo*1s) [A]
Ts=Kt-(Vm-Io*R)/Ra [N-m]
Pmax=(Ts*No/4) 211/60 [W]
nmax={1-v (lo/Is)}?-100 [%]

N 2E—k Speed (rpm)
| &3k Current (A)

Vm:EBRBEN) la:T—XEHR(A) lo:-EARET(A)
Ra: EHFAERMES(Q) EalsBREH (V) Is: 2EHET(A)
] X No: & EIEL (rpm) N:E—ZEEE (rpm)
0 = =, Kt: kLo EH(N-m/A) Ke: 2B N EH(V/rad/s)
T:E—%FLZ(N-m) Ts:E—ZHEH L2 (N-m)
T bov2 Torque (N-m) In: BABEBERA) n:5hE(%) PmaxiBAHT

_24-
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AC.DCH —RE—REFHIIR
Torque Characteristics of AC and DC Servo Motor 0.6
BB (O0AFER—DIHEDSEF]) 4
ACH—RE—% AC Servo Motor 059
® AC200V |
® FHE L 0~4000rpm z
o MLULL: 3.0fF Z 044
g
&
'9 -
e DC24V N
® HELL: 80~3000rpm 2 0.34
o MLoLL: 15f% T P
- Intermittent
753 L ADCE—% Brushless DC Motor
® DC24V 02971~ aiw N 62W.. 83V . S
® EFE L 200~2000rpm 1r === : : EEEE
® ML 1.2 ailee| Speed ' ' Continuous
0 T i i i 1
1000 2000 3000 4000 5000
N Z&'—b Speed (rpm)
HA(MLo)-BIRRER
Torque-Current Curve
Lo ERAE Y ERL
5 J 5 [EER#EA 0.5
® 24VDC, 2000/4000rpm =z 45 045 E
N ~ =
® 77 L ADCE—X = 4 04
BrushlessDC Motor g 35 035 =
= o
o E—4HA X (5%)42~57 S 3 03 ¥
Reference Motor Size [(J42~57 3 — 3
£ 25 — 025 £
BE = 0.2 &
G£] ALHATH, by EigE e — = ‘B
(2000rpm) & [El#=E 8% (4000rpm) @ 15 — 015 2
DZBYBIET, ol — 01 &
0.5 = 0.05
0 =" 0
| | | | | | | | |
H 5 Output (W) 0 6 15 20 25 30 40 50 60
2000rpm  FEFR Current (A) 0 0.6 1.3 1.8 2.2 2.6 3.1 3.8 4.3
4000rpm FER Current (A) 0 0.4 0.9 1.2 1.5 1.8 2.1 2.6 2.9
——————— 2000rpm  kJL2 Torque (N-m) 0 0.028 0.072 0.095 0.119 0.143 0.19 0.238 0.286
4000rpm kL2 Torque (N-m) 0 0.014 0.036 0.048 0.06 0.072 0.095 0.119 0.143
5 0.5
® 36VDC, 4000rpm = 4.5 045 E
® 753 LADCE—4 = 4 04 <
BrushlessDC Motor 2 35 035 3
Reference Motor Size [J42~57 2 — ’ 3
w 2.5 — 0.25 =
o T ©
U] ADBE(24V—36V)RUHEE e 2 e 02 o
ZUPLT, (2f5)& A (bLs LS w 1O P 015 2
HESER) ELELE, W1 — e 0.1 fﬁ
0.5 T 0.05
R
0 -” 0
T T T T T T T T T
H77 Output (W) O 12 30 40 50 60 80 100 120
4000rpm  ER Current (A) 0 0.6 1.3 1.8 2.2 2.6 3.1 3.8 4.3
——————— 4000rpm  ~JLZ Torque (N-m) 0 0.028 0.072 0.095 0.119 0.143 0.19 0.238 0.286



75 L ADCE—4X
B —E

BLDC Motor Lineup

MBERRGHE - 77V LADCF 7 —FE—X
Type Number Nomenclature - BLDC Gear Motor

TIVETV /R EREBEV)
o ALMOTECHNOS e Ratedﬁ\J/oItage
-2 (mm) EamEEH(pm)x100
AI— 42 RBL 60 24 30 4'0 -JXG 50K 9 OuterDiar:eterofMotor 6 No-load Spiedx?()o
HET S LRE—L F7 4 —BEZE(Mm)
0 9 6 a e 6 o 9 Round Brushless Motor e Diameter ofGe;box
E—x2KZ(mm)
e Length
TILVETV /R EREBEV)
@ ALMOTECHNOS @ Rated@\lloltage
E—2HE(mm) 74y —2ER (mm)
AL 57 BL 01 = 24V 56 JX300K @ OuterDiarT:::eterof Motor @ DiameterofGe:l:rbox >
O 0o & ® TSLRE—4 EREE ML (kgf-om) =
6 e @ @ @ @ @ @ Brushless Motor @ Rated Permissible Torque §
@ E—2K&L1 [E] [;] 01:55mm 02:75mm &)
Length“L1” 03:95mm 04:115mm 9
m
)
qb 22:2 1)—X 5;
Series a
S
RS B | BE BRER EREER | ERbLY EREE S Lo EER A—ZfF—v = B Q
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | K54 /X— ”'\
(mm) (VvDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver ™N
45 8 24 1.1 4600 8 3.8 30.2 0.66 0.07
247ZWSKO05
68 8 24 1.5 3500 22 8 35.5 1.32 0.12
28 Y-
Series
RS &% | BF =AER EAEEERE ERE LY EEHA ML TEE O—&AF—v = Pl
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /38—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
26 4 15 2.5 8000 7 6 13.7 1.23 0.06
38 4 24 2.8 10000 14.1 14.7 16 2.12 0.082 [24ZWSKO05
77 4 24 3 3700 50 16 50 5.98 0.28
il
¢33 Type
RS B | BE =AER EREEE | ERbLY EREHE A MLOEE A—&4F—>%| BE &
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | K54 /X—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
38 4 ‘ 24 ‘ 0.64 ‘ 3000 ‘ 22 7 46 7.95 ‘ 0.085 ‘24zvvs+<05
367
Type
RS B | BE BRER EREER | ERbLY EEEN MLYTEE A—&A4F—>%| BE B
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | K54 /X—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
2 8 ‘ 24 ‘ 5 ‘ 4800 ‘ 36 18 34.6 13.1 ‘ 0.185 ‘24zvvs+<1o
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pidl

$42

Type
rS @ | BF =AER A& [EEREK E LY EEHA LT ERR A—&4F—>%| EE picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/N—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
60 8 ‘ 24 ‘ 5 ‘ 4200 ‘ 56 25 385 48 ‘ 0.4 ‘ 247WSK10
(14250
Series
RS @ | BEF =AER EAEEERER ER LY EEHA ML EE A—RAF—>v = picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/N—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
41 8 24 5.4 4000 62.5 26 350 24 0.3 [24ZWSK10
61 8 24 10.6 4000 125 52.5 355 48 0.45 [24ZWSK15
81 8 24 15.5 4000 185 77.5 360 72 0.65
247ZWSK20
100 8 24 20 4000 250 105 376 96 0.8
D 42 EEEfF U —X
with Integrated Driver
RS 3% | BF =AER EREEE | EEbLY EREE A ML TEE A—&AF—% = A
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZ4/3—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm? (kg) Driver
17 8 24 5.4 4000 0.0625 26 0.034 24 0.45 [24ZWSK10
97 8 24 10.6 4000 0.125 52 0.0355 48 0.6
137 8 24 15.5 4000 0.185 78 0.038 12 0.8 [24ZWSK20
157 8 24 20 4000 0.25 104 0.0376 96 0.95
5 7 =X
Series
RS @ | BE BRER EREEE | ERbLY EREEN LY TEE A=A F—% = EH
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/N—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver
45 4 36 3.5 4000 0.055 23 0.053 30 0.25
55 4 36 6.8 4000 0.11 46 0.063 75 0.5 |36ZWSK15
75 4 36 115 4000 0.22 92 0.063 119 0.75
95 4 36 16.5 4000 0.32 133 0.063 173 1
36ZWSK20
115 4 36 20.5 4000 0.43 180 0.063 230 1.25
57 EEEfF ) —X
with Integrated Driver
RS 3% | BF =AER EI&EIERE EM LY EEHA ML TEE A—RAF—>v = picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZ4/3—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm? (kg) Driver
102 4 36 6.8 4000 0.11 46 0.063 30 0.56
36ZWSK15
122 4 36 115 4000 0.22 92 0.063 75 0.67
162 4 36 16.5 4000 0.32 134 0.061 119 0.9
36ZWSK20
182 4 36 20.5 4000 0.44 184 0.063 230 1.2




$58 Fiz
Type with Flange

RS @ | BF =AER EREEE | EELLY EEH A ML EE A—ZA4F—v| EE Pl
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZ4/3—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver

52 4 ‘ 24 ‘ 115 ‘ 2300 ‘ 0.24 ‘ 58 ‘ 0.05 200 ‘ 0.65 ‘ 247WSK15

D 8 6 g/elﬁie_sx

RS @ | BF =AER TEAEEERER EE LY EREHA ML TEE A—%AF—v = Pl
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZ4/3—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver

58 8 48 11 3000 1.05 110 0.10 400 1.5 |48ZWSK20

71 8 48 19 3000 2.1 220 0.11 800 1.85 |48ZWSK30

98 8 48 33 3000 4.2 440 0.13 1600 2.6

48ZWSK50
125 8 48 55 3000 6.3 660 0.11 2400 4

S
o
=
&)
a
—
m
b
W
&)
a
X
A
N
N
™
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75 LADCE—%
EREhR R 74 /13—
BLDC Motor Driver

ik

Specifications

24ZWSK &es”

. 247ZWSK
F7 Hocel s 1w 1520
EIE Voltage 24VDC (30V max.)
#8 Phase 3
v —2 &7 Peak Current 5A 10A 15A 20A
B Continuous Current 2.5A 5A 7.5A 10A
L 3F—ILEr Y — 1200 BSA
=&Y — Hall Sensor 3 hall sensors, electric angle 120°
S4vka—X Line Fuse 5 10 | 15 20

b EAYEERE Rise Time

0.5-1.0S

ABMES Input Signal

5V TTL XI& 5V CMOS | 5V TTL Xl 6.25V CMOS

BAXE—F Max. Speed (SV=5V)

1500/3000/6000/(12000) rpm

#HfHE— R (7> a>) Working Mode

PIERE /7 O—X K44 Pl speed closed-loop mode

{EEE{R# Under Voltage Protection 16Vmin.

#F~Fi%& Dimension 105.5x64x24mm 161.5x82x31~45mm
Favy eI EEE Chopping Frequency 15KHz

EE Weight 0.2Kg 0.3~0.4Kg
fERRILER Circuit &4 £5

#|#{ES Control Signal

F/R(High-Forward, Low-Reverse) SV(Speed Voltage) 0-5V SV gain=1
BK-Low brake EN(High-Disable, Low-Enable)

/%L ZR{ES Pulse Signal

(E24)

o000 D200 200

24pls/r @8Pole

(Ka5) Vp
-+
I— Q| Vp
Vp 2| GND
GND 2] PH
Ga—a
w
PV @| GND
PHw ol Hu
GND ol Hy
Hu | Hw
Hv | Sf +5V
Hw 0-5V O PWR/ALM
+5V ¥ 5 O SHAFT
e | GND
PWR/ALM — 1ol F/R
—o—o—1O| EN
GND L o—1o| BK
F/R S| sv
sV S| PG
PG o| ALM
+5V [l sl +v
-+t 51K
PG ALM SV ADJ
OuUT OouT |:|




36ZWSK s.rie”

E5J/L Model 362WSK

5 10 15 20 30
E|IE Voltage 36VDC (45V max.)
18 Phase 3
E—2 &R Peak Current 5A 10A 15A 20A 30A
EHE Continuous Current 2.5A 5A 7.5A 10A 15A
F—)> ¥ — Hall Sensor 3 hi?rs_e;:gr;g|gét}iio;r?'ég§?20°
54vEa—3X Line Fuse 5 0 | 15 20 30
b EHNUEE Rise Time 0.5-1.0S

AFSEE Input Signal

5V TTL X 5V CMOS |

5V TTL X1 6.25V CMOS

BAXE—F Max. Speed (SV=5V)

1500/3000/6000/(12000) rpm

##HE— KR (F 7+ a>) Working Mode

PIERE /7 O—X F#4 Pl speed closed-loop mode

{EEE{R#E Under Voltage Protection

26Vmin.

S H.~+iE Dimension

105.5x64x24mm

161.5x82x31~45mm

|161.5x82x45mm

Fav V7 EKE Chopping Frequency 15KHz
B8 Weight 0.2Kg 0.3~0.4Kg | 04~05Kg
FEIRMERR Circuit X4 5
SV 0-4V
F/R(High-Forward, Low-Reverse) SV(Speed Voltage) 0-5V SV gain=1 Alarm

#|#{=S Control Signal

BK-Low brake EN(High-Disable, Low-Enable)

output(OC output)

Low=Alarm

/%)L R{ES Pulse Signal

48ZWSK s.ies”

24pls/r @8Pole

N 487ZWSK
E5 )L Model
30 50 (X6)
EIE Voltage 48VDC (56V max.)
1 Phase 3
v —2 & Peak Current 30A 50A
EfEE R Continuous Current 15A 25A

H—JLt>H— Hall Sensor

R—ILtrH— 12005 A

3 hall sensors, electric angle 120° @

Vp
GND

GND
Hu
Hv
Hw
+6V

PHu
PHv
PHw

PWR/ALM
SHAFT

GND
F/R
EN
BK

SV

PG

oo 200 060]00[eco]los @0 9]los

(92}
<
>
lw)
=

Z4>vka1—X Line Fuse 30 50
b EAYERE Rise Time 0.5-1.0S
AFES Input Signal 5V TTL X% 6.25V CMOS
. 0-5V
BAZE—F Max. Speed (SV=5V) 1500/3000/6000/(12000) rpm w s
SV
e S (s s . PIEfEs 0 — X R4 o]
HEE—F(FF¥3>) Working Mode Pl speed closed-loop mode
—o—o—
{EEE{R#E Under Voltage Protection 36Vmin.
NF~Fi%& Dimension 161.5x82x45mm 221x82x45mm |
Fay V7 REEE Chopping Frequency 15KHz pG ALM >
OUT OuT
E= Weight 0.4~0.5Kg
#ERR(ERR Circuit X6

##E1E S Control Signal

SV 0-4V Alarm output(OC output) Low=Alarm
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1428y
75 LADCE—4
BLDC Motor

/L-Mso AWG20(E—%)

3
“““ 20

UL-1430 AWG26 (> H—)

e

)

4-M4

L ? $36+0.05

Vece #* RED

Hall A % BLU

Hall B #% GRN

R U= HallC | & WHT
Wiring Diagram GND B BLK

U8 = YEL

ViH 7% RED

Vi We e £ BLK

TR
Specifications
i Type Number AL42BLSO01 AL42BLS02 AL42BLS03 AL42BLS04
1% Number of Poles 8 8 8 8
EJE Voltage (VDC) 24 24 24 24
EEEIEREL Rated Speed (rpm) 4000 4000 4000 4000
T FL2 Rated Torque (N-m) 0.0625 0.125 0.185 0.250
EHHH Rated Power (W) 26 52 77 105
BARLZ Maximum Torque (N-m) 0.19 0.38 0.56 0.75
EEETT Rated Current (A) 2.2 4.0 6.0 7.5
BRAEFR Maximum Current (A) 5.4 10.6 15.5 20
#RRIIEI Line to Line Resistance (Q) 1.8 0.8 0.55 0.28
O —4& 4 F—3+ Rotor Inertia (g-cm?) 24 48 72 96
EE Weight (Kg) 0.3 0.45 0.65 0.8
T&/ZL Motor Length (mm) 41 61 81 100
kLo FE# Torque Constant (N-m/A) 0.035 0.035 0.036 0.037




&57(C157)8Y
75 LADCE—%
BLDC Motor

UL-1007 AWG20(E—%)
UL-1007 AWG26 (> H—)

S
©
Vee 7 RED ﬁ
Hall A # BLU e
v Hall B % GRN [a)
e e HallC | B WHT ®
Wiring Diagram GND = BLK I
U#R # YEL EJ)
V48 #* RED ?
ViR ! W1H 2 BLK i
in
Tk N
Specifications
fmz Type Number AL57BLS005 | AL57BLSO01 AL57BLS02 AL57BLS03 AL57BLS04
#B# Number of Poles 4 4 4 4 4
EE Voltage (VDC) 36 36 36 36 36
E & EIEEEL Rated Speed (rpm) 4000 4000 4000 4000 4000
T FL2 Rated Torque (N-m) 0.055 0.11 0.22 0.32 0.43
E&HH Rated Power (W) 23 46 92 133 180
BARLZ Maximum Torque (N-m) 0.16 0.39 0.7 1.0 1.27
FEA&E T Rated Current (A) 1.8 2.5 4.2 6.0 7.5
B AER Maximum Current (A) 3.5 6.8 11.5 16.5 20.5
#RRIIEI Line to Line Resistance (Q) 4.1 1.5 0.7 0.45 0.35
O —4& 47—+ Rotor Inertia (g-cm?) 30 75 119 173 230
E& Weight (Kg) 0.25 0.5 0.75 1.0 1.25
T&/ZL Motor Length (mm) 45 55 75 95 115
kL2 EH Torque Constant (N-m/A) 0.053 0.063 0.063 0.063 0.063

-32-



®58([160)HY
75 LADCE—4X

BLDC Motor

60
49.5+0.2

| $54+0.05

|
0
¢6.35_0.012

$57.8
7
49,5102

\ ¥

- A &
i | h— \@ )
2.5 4-p45 30'2

20.6x1

UL-1007 AWG20(E—%)
UL-1007 AWG26 (> H —)

Vee | ALY ORG
Hall A # RED
Hall B # YEL
fete us Hall C EGRN
Wiring Diagram GND & BLK
Ug H BLU
Vg % BRN
VZE W8 W1H B WHT
Tk
Specifications fu# Type Number AL57BLSHO01
% Number of Poles 4
EE Voltage (VDC) 24
EH&EIEEEL Rated Speed (rpm) 2300
E& kL2 Rated Torque (N-m) 0.24
EMHH Rated Power (W) 58
BARLZ Maximum Torque (N-m) 0.55
TR EFR Rated Current (A) 55
BAEF Maximum Current (A) 11.5
#RAFIEHT Line to Line Resistance (Q) 1.5
O —4& 4 F—3+ Rotor Inertia (g-cm?) 200
EE Weight (Kg) 0.65
T&/ZL Motor Length (mm) 52
kLo FE# Torque Constant (N-m/A) 0.05
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75 LADCE—%
BLDC Motor

31.75

'

o
<
oo

8.38 ™'

~

UM | #&#&/8 YELRYEL/WHT
VA8 | #&7"/B RED&RED/WHT
WHE | 2&2/H BLK&BLK/WHT

ASH
UL-3266 AWG20(E—%) -
UL-1007 AWG26 (2> —) 2
=
(]
+ v ()]
fairx Vee # RED =
Wiring Diagram Hall A = BLU i
Hall B #% GRN |
Hall C B WHT 3
GND 2 BLK [
X
A
P
N
N

I %

Specifications
muE Type Number AL86BLS58 AL86BLS71 AL86BLS98 AL86BLS125
1% Number of Poles 8 8 8 8
B Voltage (VDC) 48 48 48 48
EH&EEREL Rated Speed (rpm) 3000 3000 3000 3000
T FL2 Rated Torque (N-m) 0.35 0.7 1.4 2.1
EI&H 7 Rated Power (W) 110 220 440 660
&AL Z Maximum Torque (N-m) 1.05 2.1 4.2 6.3
EEETT Rated Current (A) 4.2 7.0 12 19
B&AEJR Maximum Current (A) 11 19 33 55
#RFEIEST Line to Line Resistance (Q) 1.05 0.36 0.2 0.16
O —4& 47—+ Rotor Inertia (g-cm?) 400 800 1600 2400
EE Weight (Kg) 1.5 1.85 2.6 4.0
f&/EL Motor Length (mm) 58 71 98 125
kL2 EH Torque Constant (N-m/A) 0.10 0.11 0.13 0.11
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757 LADCXF7—FE—%

BLDC Gear Motor

$28=0.1

Number of Stages

(F—%)
N
<t
ASH
“"" [Te) O
o o
oo <
~| =%
[qV] o0
ASH ASS
UL-1007 AWG20(E—%)
UL-1007 AWG26 (> H—)
TR FERRE
Motor Specifications Wiring Diagram
mE Type Number ALA2RBL60-2420 | AL42RBL60-2430
144 Number of Poles 8 8 U
#8% Number of Phase 3 3
FHEE Rated Voltage (V) 24 24
E&[EEEH Rated Speed (rpm) 1400 2100 Vil w2
EMFILY Rated Torque (N-m) 0.04 0.05
Vce #* RED
FE#HEH Rated Power (W) 5.8 11 Hal A ¥ BLU
EAEER Rated Current (A) 0.5 0.85 Hall B # GRN
Hall C B WHT
E—2 & Peak Current (A) 1.5 2.6 GND 2 BLK
. . . U7R # YEL
JREIEYIME Line to Line Resistance (Ohms) 11.9 6.0 Vi F RED
&A% 242> Line to line Inductance (mH) 15 6.4 Wig 2 BLK
FAE
Gear Specifications
an AL42RBL60-2420-40JXG50K AL42RBL60-2430-40JXG50K
Type Number
RUELE . 36149 15 1 19 1 24 . 56 1 71 . 91 11161212 |36 ' 49 15 ' 19 | 24 | 56 | 71 | 91 | 116|212
Reduction Ratio | =1 %1 70 0 700 T TR T T T T T T T T
ERFEFEEEEREE EEFSEREEEREY

B 131

f;;‘ffL (mm) 35.51355:45514551455:55.5155.5 55515551 66 |35.5:35514551455:4551555155.5:55.5:55.51 66

BEE*?F?& lk)l/7(N-m) | | | | | | | | | | | | | | | | | |
Max. Permissible 1.47:1.47:5.88:5.88:5.88:14.7:14.7:14.7:14.7:14.7 |1.47 1 1.47.5.88:5.88:5.88:14.7 1 14.7 1 14.7: 14.7 . 14.7

Rated Speed i

Torque S S S T T S N NN SN N N R T N N
e P O U U U A P U UV U U S RN
Ea R E &S (rpm) 5554081133105+ 83 1 35 1 28 1 22+ 17 + 9 |555.408:133:105 83 1 35 : 28 1 22 17+ 9
No-load Speed A e R R A e

1 58 1251 191 15 1 12 1 6.6 [ 388 1285 158125119115 1 12 1 6.6

EREERH (rpm) 38812851 93 | 73 193,73

ERPATIN-m) g 1410191 0.6 10.7610.96) 2.2 | 28 | 3.6 | 4.6 | 8.4 |0.1410.19} 0.6 10.7610.96| 2.2 | 2.8 | 3.6 | 4.6 | 8.4
Rated Torque I I I I I I I I I I I I I I I I I I
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77 LADCEF7—FE—%
BLDC Gear Motor

@57

$45+0.1 4-M5
2
Lz
] iy
— 1/
=T S
— L
S
@ N 9501
< ASY
o9
UL-1007 AWG20(E—%) §
UL-1007 AWG26 (> % —)
Vee | #L > ORG
Hall A # RED
Hall B # YEL
-4 ] us HallC | # GRN
=g
Wiring Diagram GND £ BLK
U7g & BLU
ViH % BRN
VZH WH W48 B WHT

LR
Motor Specifications

fmEE Type Number

AL57BL01-24V

AL57BL02-24V

AL57BL03-24V

AL57BL04-24V

B3 Number of Poles 4 4 4 4
18%# Number of Phase 3 3 3 3
E—&ZKZL1 Length “L1" (mm) 55 75 95 115
EIREE Rated Voltage (V) 24 24 24 24
E#EEEEL Rated Speed (rpm) 4000 4000 4000 4000
EE Lo Rated Torque (N-m) 0.11 0.22 0.32 0.44
EMHH S Rated Power (W) 46 92 134 184
L7 E# Torque Constant (N-m/A) 0.063 0.063 0.061 0.063
WHEE S Counter Electromotive Force (Vr/krpm) 5.1 5.1 4.9 5.1
¥REIEHME Line to Line Resistance (Ohms) 1.5 0.6 0.45 0.38
#REA & &Z>Z Line to line Inductance (mH) 4.5 2.1 1.65 1.0
A—&47F—<+ Rotor Inertia (g-cm?) 30 75 119 230
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ACE—%
HmEn

AC Motor Fundamentals

FafEEEEL)
Types

® FEHARIE—%& Synchronous
A= 2y bEFERLBRWI S IRV RE—RERT 2y MEERTHYVIAFRE—RUAVEIRE—R)D2BEINH Y E
T LWITNE EBREAKRE D —ZEBHICL->TEEEREILREVET,

o JEFHARIE—4% Asynchronous (Induction)
A—RICEBHMBEEAREIT AT —RAEROEEHERICE 2 R/RONTAMICHCIZARNY 2B LA SIEREETRIZ VXT3
VE—RANERTTSEAARIELTABEREZZ TYN—VTILE—REMIE—RDORBEICOINET,

ez
Driving Modes

o HAERDIFHE Single-phase

FHAE ERPRELEHRN20HY BEHEREZ 2<57-H BRIV T 2 FAIOBRICOREET  BRAOBRBUE L
2D OBREINEZ TV BRICEEDARCEIMN LAV Ty HERBAT I AMNLITHINET F/. AV T HOFBAIC
Lo TCRIEAMAREYXT,

o 3HEIRDIF A Three-phase

HRAIAN OB I EICE-TERBRKRICEE L CREHAN TEET  EBRICRTEGBNBS A THERLL AV T HER
ZTY,—MRETIZEMLIOOVARD TERDE—XICHRYETH . THLRECILER ZBAAHYET  BEHE(IAFEITHT
E =R REE ST AP BRENTT,

XlgAve—Zv27077+ Inpedance Protection

I—M&&

General Specifications
FEHBE Rated Voltage 100(200) V 50/60Hz 18
Et& Rating (T EREETE) i Continuous (or intermittent)
#hiRAL Shaft Runout 0.05mmuLF 3 0.05mm and under
##2 52 Insulation Class 25 ZE(XEB) 1 Class E (or B)
{#AIRE Ambient Conditions -20°C~+40°C 2 E85% LT | —20°C~+40°C, humidity 85% and under
HBIFIES Insulation Resistance 100MQ Min. 500VDC } 100MQ Min. 500VDC
HE#FMIE Dielectric Strength 1500VAC/4> (1800VAC/#) ; 1500VAC/min. (1800VAC/sec.)
(REEE Protective Function Y—TATATIR(120°C) Thermal Protector(120°C)

‘

LS
Features

o EENBRETREM(TIVLRA)  EHRIFAN—DTETEIR,

o MEEENS 7AMKRICIIRETHY BB . FTEEAEHLELZEICLY. B M I EEREELAETT, (&7 avE—%)

o I-RAIARE CATAITOMAKRICRBET. ¥ 72EL T ITER(ZBMATRE) BEA TEARIRMIEHAAETT, &I/ 0FRE~
%)

o THAYTHEIHADKEVWE—XRELT IME—XRIRETHY WXE. ERABENS>H. FBEE (200V, 400V) (TN IZETT,

&
Applications

FA(RRGE, ARy M &) SREE. BN THE REEEICEZECREAVAE,I >OBREHVET,
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AR
Wiring Diagram

(1) #48 Single-phase (2) 318 Three-phase
= -
WHT F a4 /L Main Coil U
o——f U
O—
A%@E%&Er CW % YEL
Supply V CV
- N
AN C i
. o
e W
CCW # GRN °
(E—%EB Motor Inside) (E—% IR Motor Inside)

(£—%MWEB Motor Inside)

[E] CW:r—%(R)» EFataA(clock wide) (2[@%
CCW:n—%(R)#', REFET M (counter clock wide) IZ[E3
C:¥#8A > 7 > Power Capacitor

ACY v O+ R E—X 4 ihig
Torque Characteristics of AC Synchronous Motor

AV Ry avE—HEE

2K —§E4% Star Connection FIL & §E#R Delta Connection

L5 &y X E—R5EE

Range of Induction Motor ) ) Range of Reluctance Motor
X X R H bL o (REME, RARIEAEE ML)
' ' Synchronous Pull-out Torque
2 -
z :
o ] EHAS A ML (2B bV o)
§- ' Synchronous Pull-in Torque (Starting Torque)
2 | /
N
2
z
'_
5l MLo BUT - BRCE) K& OEER AT RETR IS D
Self-start and Operating Range )
i (LT 8RB ZRBA —&
\\\ (Reluctance) Magnetic Salient Pole Rotor
0 N
N Z&'—b Speed (rpm)

EAF VIEREE (V) frERARE (H2) T E—% LY (kgf-cm)
N=(120/P)-f [rpm] PSR Dg:A—%EZE(cE—2HNEFE) (mm)  w: BEE (rad/s)
Po=k-N-Dg?-L [W] N:E—&EEH (rpm)  L:XF—2a7HEE (mm)
Po=w-T=2m1/60-N-9.81:102-T' Po: A7 (W) TE—% kL2 (N-m)

=1.027-102-N-T" [W] k: B A RE Ts:E—&EE LY (N-m)

CE] A by ORESIZ BBIR. 7 2y MEH EREEERZICLY
FETOBUE— XV MILYMEENHL I EE2ERBBEVET,
%) RERE MLy =EE5A MLy +EERIE MLy

RELRBYET DT, INDE2TRA—FHTORREZEZILZE,
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ACAV R avE—REFEHER

Torque Characteristics of AC Induction Motor

TR E R

Unstable Region

—— b50Hz
60Hz

TR E R
Unstable Region
E
\Z'/ Tmf---------=-
(]
>
&
o
= Ts
N
2
L
— Thooo oo
0

@AC318
N=(120/P)-f-(1-S) [rpm]
N=(120/P)-f [rpm] FIHAZREE (S=0D k)
Po=k-N-Dg?-L [W]
Po=w-T=21/60-N-9.81-102-T'
=1.027-102-N-T' [W]

Zl---------

No

N Z&— b Speed (rpm)

VIEREE (V)
la: E—2 T (A)
lo: FEETTETR (A)
Po: 7 (W)
k:H A RER
frEBIREARL (H2)
SiAAY

T:E—% b7 (kgf-cm)

I (12): REFR (A)

Pin: AZ1 (W)

n:hE (%)

rl, 2" (x1,2): 1 2R\ (VT O RV R)
Ir: E—&BIRELRE (A)

P2: 2k A5 (W)

(fm[E18%) No: EE T [EHREL (rpm) w ARE (rad/s)
la=lo+1"=lo+V/¥ 3/{r1+r2'/S+j(x1+x2")} N:E—Z[EEH (rpm) ws:FAHAARE (rad/s)
P2=3-12%-r2'/S [W] Dg:A—%ZE(xcE—ZHZE) (mm) p - A RXF £
Po=(1-S)-P2 [W] Pin=3-V/y 3-Ir [W] L:2F—%a7HEE (mm)
n=Po/Pin-100 [%] TiE—% b7 (N-m)
T=P/w=P2/ws=P2/2rf/p/2 [N-m] Ts:®E—Xi2& Lo (N-m)
E—XY A X-HHHEEZE (100V, 4P EHi~IEHEE)
Size vs. Output Power
YA X (HMEmm) H R (W)
Outer Dimension Power Range
@42x25~70L
$60x30~45L
@ 70x25~45L
$80x35~50L
$86x35~100L
$96x45~60L
$110x48~70L
0 50 100 150 200 250 300 600



®49%Y
IV IAFRET—FE—Z—UN=T L)
Synchronous Gear Motor (Reversible)

12.7+0.1

13.5
12 \
- N
9
«? N
8 o - ®)
oo | ©
> S 5+0.1
S
2 |
S
J— 8 UL-3266 AWG22
fanc
Specifications
i
e 16 P
Number of Poles
= ,ﬁ.i
IR 110V / 220V
Rated Voltage
E—X
ERERE
(52) Gl 50 Hz 60 Hz
Rated Frequency -
Motor 3
=
R 375 rpm 450 rpm 2
Rated Speed
T
EENILY H
e 0.2 kgf-cm 0.16 kgf-cm O
Rated Torque <
1 1 1 | | |
B ®7H 0 Lz (PO) | bAs (R) | EEM ¥TE 0 b2 (PO) | b (RI)
Speed | Gear Ratio | Torque (PO) | Torque (PI) | Speed | Gear Ratio| Torque (PO) | Torque (PI)
(rpm) | (/n) | (kgf-cm) | (kgf-cm) | (pm) | (1/n) | (kef-cm) | (kgf-cm)
1 1 1 | | |
2 1 1/186 32 2 24 1 1/186 26 2
25 | 1/150 | 26 ! 20 3 ! 1/150 ! 20 } 16
- 4 1 1/94 16 125 48 | 1/94 13 o 10
1 1 1 | | |
Gear 48 1 1/78 13 ! 10 58 ' 1/78 ! 10 ; 8
58 | 1/65 11 ! 8.5 7 1/65 | 9 ! 7
10 | 1/375 6.5 | 12 1 1/375 | 5.2 j 4
1 1 1 | | |
125 ! 1/30 ! 5.2 ! 4 15 1/30 ! 3.9 ; 3
15 | 1/252 | 4.1 : 3.2 18 | 1/25.2 35 | 2.7
20 1 1/18.75 | 32 | 25 24 | 1/18.75 | 27 L21
I I I | | |
30 ! 1/125 ' 19 ' 15 36 ! 1/125 ' 15 ! 12
45 | | 1 54 | | 0.8
60 | : K 72 | | o7

L] 12857 D5 kL4 :0.98Nm(10kgf-cm)
BRI O WTIFMBRISELET,
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73 18.2 160
sim(5n) 2 50+0.05
0. 13.0 1034—0.2 ¢$14
—~ (%@ >0 ]
0.9 (& 1 )
o /A \\ Lo
[{e) o
- S
43 A
<
Lo
L CELL & il ) 8|5
o33
~ e
(31.5) _ 5|8 )
4-¢4.5 - g 0
¢ § 24
5] +0.1
0.9%,
i UL-1007 AWG22 [ AZBEERN(2/1)
L
Specifications
H 16 P
Number of Poles
= $}_‘T:
IR 110V / 230V
Rated Voltage
E—X
EEIRE
(B%) 50 Hz 60 Hz
Rated Frequency
Motor
TRl 375 rpm 450 rpm
Rated Speed
ER LY
i 1.4 kgf-cm 1.2 kgf-cm
Rated Torque
| . | | | . | |
EIER4 I V0= A 4 (PO) by (PI) | MEREK [ e A 84 (PO) L by (PI)
Speed | Gear Ratio | Torque (P.O) ! Torque (PI) | Speed | Gear Ratio | Torque (PO) }1brque(RD
(rpm) | (/n) | (kgf-cm) | (kgf-cm) (rpm) | (1/n) | (kef-cm) | (kgf-cm)
| | | | | |
25 1 1/150 >50 3 1 1/150 | >42
| | | | | |
5 ! 1/715 ! >40 ; 6 ' 1/75 ! >33 ;
e 9 | 1/416 | 54 ! 42 11 | 1/416 | 45 ! 35
Gear 12 1 1/32.327 | 41 | 32 14 1 1/32327 | 35 C27
| | | | | |
15 1 1/252 | 36 | 24 18 1 1/252 30 | 20
7 122 32 } 21 20 ' 1/22 ! 27 ! 18
20 | 1/18.75 | 27 | 18 24 | 1/18.75 | 22 ! 15
25 1 115 1 2 1 15 0 1 115 18 12
30 ! 1/125 ! 18 | 12 36 ! 1/125 ! 15 | 10
136 |, 1/2.76 3.75 l 2.5 163 |, 1/2.76 3.12 } 2.1
151 1 1/248 1 35 1 23 181 1 1/248 29 119

[3E) X7 DR ML :2.94Nm(30kgf-cm)
BRI O W TS LET,
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d428!
SUUAFRXT—FE—2—(BEHM@)
Synchronous Gear Motor (Unidirectional)

10.5%0.15

18

942
:
¢4
(; »
50+0.15
»

g3 AWM1007 AWG20

45

80

{S:I;fcifications EME K I Rated Frequency 50/60Hz

EMEE Rated Voltage 110V 220V

E M EEEEL Rated Speed 4r/min @60Hz

E& BT Rated Torque 0.18N-m (1.83kgf-cm) 5

SHEE Input Power 5WLLF  5W and under §
)

SHEER Input Current 40mA 20mA :

A JL#E#% Insulation Class EfE i,

[B]#575 18 Rotational Direction CW (HA#A & Y BT View from the output shaft side)
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SYOAFRXT—FE—2—(BEHM@)
Synchronous Gear Motor (Unidirectional)

o
o
H
N
~
N [Te}
—
S
[
AWM1007 AWG20
.
R i
Specifications E&E KL Rated Frequency 50/60Hz
EREE Rated Voltage 110V 220V
EEEERLL Rated Speed 4r/min @60Hz
FER & Rated Torque 0.29N-m (2.96kgf-cm)
SHEE N Input Power SWLLTF  5W and under
SHEEF Input Current 40mA 20mA
O JL#E# Insulation Class EfE
[B]#575 1@ Rotational Direction CW (A #hAl & Y BT View from the output shaft side)
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ACAVRIavE—R
AC Induction Motor

L(&E)
H#EE)

£
1 | I
—
[_
w
MBSz
= 2IF B <
N === N
B ml|
BEHrc48-52 STk
|- M8+ F—E4x10

9114

T

Specifications

& Type Number

EMHE S Output (kW)

ACT-025A2

0.25

ACS-045A2

0.45

ACT-065A2

0.65

1B#/ 1% Phase/Pole =78 3-phase/4P B8 Single-phase/4P =#H 3-phase/4P
EHEEE Rated Voltage (V) 200 200 200
JEKE Frequency (Hz) 50/60 50/60 50/60

E1& Rating (min.) 10 10 10
HERRFE K Insulation Class B B B

av 7Y RE Capacitor (uF) - 35 —
EFAREBERE Enviroment (°C) -20~40°C -20~40°C -20~40°C

EABE FF Temperature Rise (K)

90KLLF 90K and under

90KLLF 90K and under

90KLLF 90K and under

TaTUREERE . . .

+ + +
Thermal Protection (°C) 1355°C 13545°C 135+5°C
BEFH R 85 B5E B4S
Cooling Method Non-Ventilated Non-Ventilated Non-Ventilated
REA 2% 2% exEibi
Protection Totally Enclosed Totally Enclosed Totally Enclosed
52 1F Bearings 620127 620127 620177
£&(L) Length (mm) 155 180 180
F&/Z (H) Thickness (mm) 48 70 70

-46-
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% 1
ElREE (L (SIR) D& DE R

S| Conversion Factors

BT R
Mass Length
kg g Ib(R>F) oz(F > R) m cm In(4>F)
1 0.001 2.205 35.27 1 100 39.37
oo | 1| ooozeos | oo oo | L | 03037
owsms | asms | L 6 oozse | 250 | L
Cooesss | 283 | ooes | L
%74 [EEmR
Torque Speed
N-m Kgf-cm gf-cm 0z-in rad/s rps rpm krpm
1 10.2 10200 141.6 1 0.1592 9.549 0.009549
Cooor |1 | w00 | s ez | L o | 006
osorx10¢| o001 | 1| oo ot00r | oowser | 1 | o o001
Coooroet | o0 | 72 | L war | owme | a0 | L

[5%) 1kgf=9.807N

MLOEREERBNTFEER
Torque Constant & Back EMF Constant

® LU TEH(KL) o BN EH(Ke) X

=

(]

N-m/A kg-cm/A oz-in/A V-s/rad V/krpm <%

1 10.2 141.6 1 104.7 =
0.09807 1 13.89 0.09807 10.27
0.007061 0.07200 1 0.007061 0.7394

0.009549 0.09738 1352 0.009549 1
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{852
FTHBRAFEII-FTLH

Permissible Torque at Output Shaft of Gear Head

25
—m— (9058 H &Y —A— [J80tEARY
(O1008Y) —o0— 70fZ#RY
—o— [1901&E#AY —0— [J60fZ#RY
20 = . —m m
15
()
)
E g
3‘ =
()
N 5
2 0
<+ £
Eﬁ E
111 w
<
¥ ©
S
10 /OC o

5 — v T 40
—1 —{1 -
0 125 25 375 50 625 75 87.5 100 1125 125 137.5 150 162.5 175 187.5 200
¥T7Lt
Gear ratio
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{18%3
ARXTAYRFTERYIR)

Square Gear Head (Gearbox)

160 28 L
4-M4
= 3
s A =
[ee)
@ s 2 _
N7
<
N
¢70 ©
\& Q’(/
1] Tk
D 603_}&] Specifications
¥ 7Lt Gear Ratio . 75 125 15 . 25 . 30 . 50 . 75 . 90 . 100 . 120 . 150
E&# Number of Stages 2 3 4 5
f&L Length “L” (mm) 32 . 42
BAHFBLY 49
Max. Permissible Torque (N-m) :
HE Efficiency 0.81 . 0.73 . 0.66 X 0.59
F—N—N\JHE . -
O Leag) 100NLL Tz & 100N and under
2XZ A MafE Thrust Load 29NILFdZ & 29N and under
90 32 L
4-M6 (5)
M~
r% ~N i
Ve I
NN~ =
8
9.5 o
Ei )g 25
. J
o
7
73.55 2
1] Tk
Dgoa_j:l:] Specifications
¥ 7Lt Gear Ratio , 5 4+ 75 1125, 15 + 25 1 30 . 50 . 75 . 100 . 120 . 150
30 Number of Stages 2 E 3 E 4
£L Length “L” (mm) 45 : 60
mAFRNLY on5
Max. Permissible Torque (N-m) :
$hE= Efficiency 0.81 . 0.73 X 0.66

F—N—N\ TR
Overhung Load

1000NIA FdZ & 1000N and under

XZ X haiE Thrust Load

147N T Z & 147N and under

-50-

i
gel
=
(]
o
Q.
<<
5




-51-

x4
FAREREER

Glossary

o7y R—A—4

BEOE—RAF—O0—R)LERY BEFONEA%E
BEF(hy 7 RE—2) P EET X147 TT, 0—& (B
A)DBRERELTDHZENTENBTRERNNT—2HT
TEDNTESZBHLLPTWTT A F— v (BHEE—X>
M DRECERDIOT IMFEEMHBELETZHEICIEEDT,
TEUEAVELTIARAREICEREINE T IT7LR(ED
EEOBRWER) XA TICH 74—V 7 Lizhy TIRER
HETIR—ICLCEITE—XHDHYETH. ZDEEITARE
WTAF =2 v /NS TERBENEN LAY £, A8 1L,
HNTr—ReBELEFT DT RI-BICIIKBIDEZEEAD,
—MRICITLRE—RELTHFELTVET,

o AC

ACIZ. Alternating Current, DClEDirect Current®BgT,
INEFNEREFRERINTVETACH—RE—KAHRE
I HRERELTEACHOTT A, I bO—-FREBIZT,
A AN—MER) B A N—ZEE(BEHEE) TR
RERFERAETRWAERLETOT. E—2BEIT BEE
LT FEE—XTHEDCE—XRTCHERATEET M- T,
AC.DCOXANLH<ETH HIEBRDO AICRBONT-ERE
WTEHNET,
OTXIYINITX vy T E—XR

BlEREH & FATICHRA T vy T2 Y2 EDE—X T,
AR OEE F L EEF A LR TA AR ELTWETS,
EEF0ERE )Y MERICERICTYF 7 LCEMES
BZUICEYRELET 77V MITAZENTEET, OAH
BRI ILR=gARLICERAINTOHET,

o fF—v
EEEHOE (RN T EFD)DLIKSZHODT
ETTA—ROEBESLBERNR) TREDILITHAENR
(T7AHRA =) EES O - T BHYEE—XMTR
HEINET AT vIZBEOERTT A ZOERE—X
VEDZEEELTESON—RIITT,
J=1/2-m*(D/2)>=1/8m'D? (kg-m?>) [SIEfIR]
(=n/32:p-L-D4)
m:EE(kg) D:AE(mM) p:BE(kg/m?) $#%p0:7.85x10°
BHEMNRTHODHT & J=W-DY4g (kgf-ms’)
W=m/g(EE) g:FEHNIEE(m/s?)

75\

o [E]E5 3 ([EEREREE)

BEEE L F 1sH 7=V DAEE (rad/s) 1N REITT,SIE
MR THIBEHAP W)= (T:N-m)X[El5RE
(w:rad/s) DFOREREEAZEZ L WVEWVITRVLASLT
T LA LAaAHIMH /Y 1EEE KRBT 5D126.283rad/s
EELBITNIERLT BEH(EEERE) OEREZUATOL
JICEEMRRIZARTY,

[E#545: 19 d 72 Y) DEIEH (rpm)
EERRE  EARNICIEIRH Y OEEH (rps) T AL 15
H1-WELTER,

1(rpm)=27/60 (rad/s)

o REH (HREE) . FREEEH

E—RICBEVWTHRFRICEEGT 2BEFI/LREICIE
BICHEOEEZITTWAI-OBEE T IAILAICEES
AFRLET . INELEREBEHEFO ETERLET,

E=Ke*¢p*N (V)

Ke:EREBENEM ¢ #ERWb) N:EEH(min-1)
E—ZICEIMMESNAEEV. BRI OBERIT. BEFIAILD
W ETDEV=E+lr MERVET,

E—R ML EDOBREUTOLSICHAT LI ENTEE
EIR
(BR-HEM T3 ILF—~DZEH)

T=2RF=2W-RBLI=Kt*I (N-m)

F=BLI(7 L3277 DEFD=E])

Kt=2WRBL &$ % (FIL2 EH)

(B —-BES T RILF—~DZLHp)

E=2W-BLv=2W+BLRw=Ke*w (V)

E’=BLv(Z7 LIy DEFDEL)

E 1o H7=Y  2W: O/ LW DR

w :EEEE (rad/s)

Ke=2WBLR &3 % (GEA2EETH)

BLELY Ki=Kesk#B Y ZNIFE—4D . BER—HEHB DN
FEIZFNF KR THDEVIBRICAYET L. Z
DOBEFRANRYIILODIEHETHLHERE—BELA-—EBAMARIC
B TELDELNHVET,

5E:

FEREBETEHKe(V/rad/s)

WA EE FE #Ke=2(V/min-1)

1EgEEdh 7=y DEE=Ke-217/60

B EKE(V/Kk min-1)

1000[E#54 7= Y DEE=Ke=-1000

R AR TH BANELRDLEZOLSITHEABEIC
wYES,

o BHEE— XV}
1= vS8,

o {&EY

BE. O—XOEADBBINES) DB TERLET M-
TR2OFEHMTRBELETBEAAZ WVIFE LI KRER
W AERICARYET B LEERICO WL BRMER R L
BHOERTRED DT BED L WA LERZEIERY £
A

HLETHERI—FZHALIEERENBH THELLHE
KRTT DT HFICDCE—RDBEIF. HFVERHYEL A,

FAERCEERS TIACE—X (FESHIE) DiFs
3 SR EAER IS LV UAT O LS ITREYES,

Ns=120/P-f (rpm)

PBE(R 7 — 2B 21 VRS CHRIBE AR EY . O —&

Iz D EHFE BT 571T)

Ns:[REHAEELH (70 FRE—%)

f AR REIE#(Hz)

N=120/P(1-S) f (rpm)

N:SEEEAEEZHK (A>T ¥ 7 E—%)

S:TARY (BFICIHL T RELADIER



MATETRYIZ BB 2~3%<HWaEO T REDEER
BOBRIEIONDDERAMEDT Y HH16%. A ML
7T #930~40% (A —RBI2ZRIBILICEVEDL B) LIRIEH
DETH FICKEBLRERGEASDELRWVENSEL T,
ZfficRHF® (77 L) DPFTEET,

LEIES

WL E—LDANBAPINW)IHT B LI BHE
H(HEA)PoutW)DLETT BEERE (%) TRLET £/
E-—AHAPEEEHLICCWEIZ AN EEBAPITHEL
7,

nGhE) =N/ AH=(A\H-#8%)/AH=(Pin—Pi)/Pin
BRI ORANELZEHT 2556

nmax=(1-NIo/Is)*={ (Iymax-Io)/Iymax}

lo: BERERA)  Inmax: RAMNEREERA)

Inmax=\(Io*Is) (4)

Is:ARER(EARERV/r(A) r3E5(Q)

W BRED DA TIGE  RAMEOR, $RiBE=IRB LY
FSRBEE ML DEFUCL V12— B2 )W) D
ETY,

ea¥xys(AXvIy)

KAWR (%7 3y M) EFEALZE—RICHEWT, ERI
OREAII L v 7 MRS E /- EICTY T ERL AR
BhLroZeTd A—XHNEA LT XT—2AFIT RO
EWADETRIZRIINDARZYEASTYTYERELD
RTTH . INPRRELB->T O BERICM ISy T
IVEBL S ERVET, INEBNNSLKT DI HEX
A7 HRF2—(BRD) LzY, B —2 B &R T — XEGIREE
DHOEEEE IR (RNABEHEZKRECTZ) LY HE
EDEOIREERIZYLET,

B) R 7 — ZHEBE 12, O — 2 BEBBDIHE . RANAEEIL
20 DT 2ATURE ML D240 B INET,

R T — REIEH 12, A —ZTEH100IBE R/ INANEHIE60
RoT 2AT R ML 60DEISNET,

BEOHN DEHEHAL LD T, YTV RIEETE LY
HE REI ML OIRIEH/NELRYET,

eAVFUHE—X

HEACE—ZDERT HERVIARIEL L IFEAL
M COARERABLTVWET  HEBRICESR (T34
V) EBERENC T NALE (SR BB EIR (B oM L) &
ZAHITEER L B SIRICERR DY T Y e BIICER
LTRV2ERFEE— XTI . AAELE. ARENELD
W TIE ZOEBE ARBICELIERERED Y TV Y
BEEZEELAUNEASHEVAL HETY,

o Y—KE—4%

ESE (RS ME) IS L TREWVWRISGBRE) AT E 5511
AE—ROBITT BB, 74— FRvoflfEle LT, T
DA—FEe—HEEICA->TWET, TASHE LT OEEIC
LB EN (g, EERMELL) AL W & KW RS
TRELTEETER L BERITE VD RIS VNE
BHAH2 MBEBENSVWAETT . 2081, BN
BT MM ER (A F—>v) ZBRA/NS DR ER
WIDIMEULOERAR M7 ZBERBFICHEE LI ICE HEXR
DA LVEWTAFZROATEEB. SR OO~ 2y

PaERT2HME. —ODCE—RICLERNTIAV /T b TEH
BE SMEOEENEFINTVET,

o R KBHEHFEFBM( RTYEVI E—XFGE
EATIRET S/ L AERBRICARBLCERZE T
BERBRA/NIAERBTY  — RIS BTAF—> v DB
EEHICHBRBERBIZETL. ENOERN IANERT
ERHEIZIFIFUATORXIRILES,
IsI=ANA+I1Im) (pls/s)
fsl: &R aRBE KK (pls/s)
J:aEAF—vv(kg-m?)
f s BB e ER K (pls/s)
Jm:A—%4+—>v(kg-m?)

e BRI (F—NTF AT MY (RTFYEV T E—XFE

TE—RERELI-BICO—XICAEERZE LI EHEE
DERAMI T E—RICANDNH>THE LRI BERAE
EREBETCEDZRAMIOIETT BELTLWAWETH,
A—2HADORIINTHIEEDRFNIIHVET . O
DERRKMIDZEETATYRMLZEVWSOT BLEXE
NI EES>THRLKERDIERTT O TEEETY,

o IAENASMA

BEFDE—XRFEAMIEBR ML EDEZ MR ML
sEWVWWE=ZHEEREN (1/min)ETET HE TOIAE
iERats (s)DETER L.

ts=(J*N*2m/60)/Tac=J-N/9.55- Tac (s) [EFFEAIR]

JUBHME— XY rUm+IL) (kg-m?)

Tac: & kL2 (N-m)

ImE—REBHEE—AVF

JLE—gIcREL-AFOBHEE—X
BENROEATEI UTDOLSICHD,

ts=(GD?*N)/375 Tuc (s)

GD2:18ME— X b(kgf-m?)

Tac: & kL2 (kgf-m)
BIEEE D IEET NIASN2IZ> 7 ML DR E IR
ERDDEIEESL N=|NI-N2 | ELTEHELE T,

o R JL—5EiE

ZIL—EiEI3, BREEEN S ERREEMES L E,
HENEIBRMIEZBINSE2EE E—2AANESIC
R % R-> CTISETEREE T COBEBEVWHIISTERT S
WD LSRR E—RDFERAELEHEZET,
o JEIFRMEIR (HEI 7 R)

E—XIF BROBBRERICLY RDEFEICHFEINE
ROFERSEREERVRELEREIIROBY TT,
(JIS C 4004, JIS C 4203)

feBoEE | FRRBEE(CC | BELFRE(CC
1| AEfER 105 60
2| EfEHH 120 75
3| BiEiE 130 80
4| FREiE 155 100
5| HE#E 180 125
6| CrEitik 180#8:8 -
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MHEE L L SEEMIEAE LD I e GERICEINTESE
EDLERTHY SEEMHELFIENE T, ZOMBEEDRE
Rof-HvoRBRIL. MEERR. BEWE RS S W IL
Hi-PotER & B IENETJEC-2137ICT [ 2XEARBIE
+1000VIC T 1 MIE WS BB BV E T  BEZEIILA
BICHAN2ERERN()—2)BEFREEVETH. ZTOED
REMBEBRNEIDTHBOYELTVET,

BWRICE) FEARRBICL-THZOREEIIEDHY F
FTH.—RAIZIE IMA~1IOmMADE TROONTWE T, H
EOEEI. BEEA—EBHEIIT-LEITRN(U—2)ER
PRBITEZZ(ER) LEWAEIDEERTELHDHD
T FRREBERICOVWTIEMIISTIZ REEBEEDL.2
EOBET AMWBMORRBICEZTHLVWEWIRBELH Y,
BERBTORARTIE. INERBLTVWET—XAEZWT
TEBLAETORRYARTIX BERY OEETITS0N
—METY,

BEEFFEOBEICIZ KERIZTILO-ILEESERAN
LREE(EFEHR PBE KRN TT A TR (FRIC
EAR) ofE. AL ORE LR IZREBH LA A~EH -
TOBREBERI DAY RENOIMUIDORESHR TIEaA
IWEBEDOELWMENEONEH A ZD-0 AOERITEE
REEMBLIEIURICEBAERA N EONTWETIE
WiEDFHER2/RI=(234.5+12)/(234.5+t) &£V RE L E 5
ODfEI

O=t2-t1+At={R2/R1-1}(234.5+t1)2At (deg°C) &72Y) £ T,

R1SBEFOEM(Q) R2:IBEHOIEN(Q)

t1BEFTORE(CC) t2:BEZROBECC)

AtBEFICRE FREZOARBEDOZEL(C)

BRALIF BERIINTZUBEBATHY EXAH360°E
CEBRESHIFAHECZLICBYET  BEF(A—%)
PGS 2MICERES 3BT EMIEAET,
FIZILMBE—XDEXANL80° B d ML BB E
£ 90° B g5 &ICimYET,

BRA=HMA (ZEA) @ H
BRAG. ERESOLEHEZELEIILTWET OT BETF
(A—2)DEED1EHREELE L 3 2HMA L 13 XA T2
BENHYET,

E—ROERE M ILITHE->TWE O BRBEROMICA
VEIEVABDDBHYET AKX RITITRBRER
ZEGIFEHEN HYET ZD-HE—RICIZBRDA
VEURVAEBLRIEBMTREL—EOREM. BRI TNIC
KLKEAHBEAEINET, COBREBSHNBEHE NS /S
TA—RTERLET,

BRIIREELL te=L/R (s)

LiqrZoar2(H) RiS#HEH(Q)
EBRNEEIMED3%E T H LA FTOREEEKRL.E
TRIUb ENYEHE L THEN NS WIZEERHILIGEME
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