SANYO DENKI

SANMO TION Stepping Motor

Stepping Motor Lineup

Lineup of Stepping Motors

with Options for Various Application Needs

Stepping Motors with Encoders
Stepping Motors with Electromagnetic Brake
Stepping Motors with Gears




Stepping Motors with Encoders grs

M Features

The encoder measures the motor velocity

and the displacement.

- Device reliability is improved because it can monitor the motor
step-out and position error.

M Lineup

28 mm sq., 42 mm sq., 56 mm sq., 60 mm sq.
86 mmsa.

M Compatible drivers

Model no.: BS1D200P10

Operating current selection switch setting:

A (1 A/phase) for SH228 [, SF242 ]

0 (2 A/phase) for 103H712 [], 103H782 []

- Drivers for 86 mm sq. motors (model no. SH286 []) are not included.

Encoder Specifications

Motor size

28 mm sq.

42 mm sq.

56 mm sq.

60 mm sq.

86 mm sq.

Motor model number

SH228( ]

SF242(]

103H712(]

103H782( ]

SH286(

Resolution

500 X 4 =2000 P/R

1000 X 4=4000 P/R

500 X 4=2000 P/R

4000 X 4 = 16000 P/R

Number of channels

2ch

3ch

2ch

3 ch (Z phase: 51P/R)

Output method Line driver (TTL) Line driver (C-MOS) Line driver (TTL) Line driver (C-MOS)
Max. response frequency 30 kHz 55 kHz 30 kHz 220 kHz

Power supply voltage 5VDC* 5%

Current consumption 140 mA max. 100 mA max. \ 140 mA max. 100 mA max.

@Maintain motor surface temperature at 85 °C or lower while in use.
@The user should not test the insulation resistance or dielectric strength because capacitors are inserted between the encoder output ground line and the frame to prevent noise.

M Encoder pins

Motor size 28, 56, 60 mm sq.

Pin no. Lead wire color

Al Blue CHANNEL A
B1 Brown CHANNEL A
A2 Green CHANNEL B
B2 Purple CHANNEL B
A3 Red +5V

B3 Black oV

A4 N.C -

B4 Black FG (SHIELD)

Motor size 42 mm sa.

Pin no.

ov

+5V

CHANNEL Z

CHANNEL Z

CHANNELB

CHANNEL B

CHANNEL A

o N|loa|s(w N =

CHANNEL A

Motor size 86 mm sq.

Pin no. Lead wire color

Al Blue CHANNEL A
B1 Brown CHANNEL A
A2 Green CHANNEL B
B2 Purple CHANNEL B
A3 White CHANNEL Z
B3 Yellow CHANNELZ
A4 Red +5V

B4 Black ov

A5 N.C =

B5 N.C -

Ab Black FG (SHIELD)
B6 N.C —




SANMOT'ON Stepping Motor

m 1.8° / step Bipolar, Lead wire type

Model number Hol(_jmg torque at 2-phase Rated er_lng Winding inductance  Rotor inertia Mass A7
excitation current resistance (L)
[N-m] or larger A/phase () /phase mH/phase X 10%kg + m? kg mm
SH2281-57XE20 0.07 1 26 1.85 0.01 0.15 59.25
SH2285-57XE20 0.145 1 3.75 34 0.022 0.25 78.5
0.1 0.2
SH2281-57XE20 SH2285-57XE20
0.08 = 0.16 il
— —~—— 3 = -
Constant current circuit £ ™ Pukouttorque curve for Constant current circuit £ Pulkouttoque curv for )
Power supply voltage: 24 VDC Z 0.06 Power supply voltage: 24 VDC Z 0.12
Operating current: 1 A/ phase = Operating current: 1 A/ phase = \
At 2-phase excitation (full step) g 0.04 At 2-phase excitation (full step) g 0.08
Ji=0.01X10%kg - m? g Ji=0.01X10*kg + m* ot
(pulley balancer method) 2 (pulley balancer method) 2
fs: Maximum starting rate when 0.02 fs: Maximum starting rate when 0.04
not loaded not loaded
0 fs 0 fs
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min™') Number of rotations (min‘")

M Dimensions [Unit: mm]

Encoder connector

Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-4

Terminal: 1827569-2

Encoder lead wire Motor lead wire

AWG28(7/0.127) $0.78 PVC L3265 AWG28
Heat shrink tubing L+1 15405
UL-224105TC BLACK . ﬂnﬂ 2-M2.5%0.45
¥ .
Shielded cable 154076 100 ‘ E Effective tapping depth 3.2 min.

UL20276 30V 80°C BLACK g " (Effective | =
2 length)

13

75-0.0
300 min.

==

234+0.25
28+0.5

022-0.05

_ =%

L 454015
234025

28+0.5




Stepping Motors with Encoders IEALL M

m 1.8° /step Bipolar, Connector type

Holding tor t 2-ph Rat Wirin T N Motor length
Model number 0(.1 glorque at 2-phase ha ad ng Winding inductance  Rotor inertia Mass otorfeng
excitation current resistance (L)
[N-m] or larger A/phase Q) /phase mH/phase X 10%kg - m* kg mm
SF2421-10B41E 0.29 1 3.6 7 0.031 0.28 46.7
SF2422-10BH1E 0.43 1 4.6 9.6 0.046 0.35 52.7
SF2423-10B41E 0.56 1 5.3 12.5 0.063 0.43 61.7
SF2424-10B41E 0.8 1 6.5 16 0.094 0.56 73.2
05 05
SF2421-10B41E SF2422-10B41E Iy
04 04 =
Constant current circuit € Constant current circuit £ Pull-out torque
Power supply voltage: 24 VDC ° 03 L Power supply voltage: 24 VDC © 03
Operating current: 1 A/ phase = ™ Operating current: 1 A/ phase =
At 2-phase excitation (full step) ] Pull-out torque At 2-phase excitation (full step) ]
Ji=0.94X10*kg - m? S 02 Ji=0.94X10%kg - m? o 02
(when rubber coupling used) 2 (when rubber coupling used) 2
fs: Maximum starting rate when fs: Maximum starting rate when
not loaded 01 not loaded 01
N N
0 [ 0 [
0.1 1 fs 10 100 0.1 1fs 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min™') Number of rotations (min")
0.7 1.0
SF2423-10B41E SF2424-10B41E
0.6 . —
NU 08
Constant current circuit IS 05 Constant current circuit IS Pull-out torque
Power supply voltage: 24 VDC . Pull-out torque Power supply voltage: 24 VDC © 06
Operating current: 1 A/ phase = 04 Operating current: 1 A/ phase =
At 2-phase excitation (full step) ) At 2-phase excitation (full step) @
Ji=0.94X 10%g + m g 03 Ji=26%10%g * m2 g 04
(when rubber coupling used) '2 02 \ (when rubber coupling used) '9
fs: Maximum starting rate when - fs: Maximum starting rate when
not loaded 0.1 not loaded 02
: \\\ \\\
0 B! 0 d
0.1 1fs 10 0.1 1fs 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000

Number of rotations (min‘")

B Dimensions [Unit: mm]
Encoder connector Manufacturer: J.S.T.
Manufacturer:J.S.T. Shrouded header:
header:SM08B-GHS-GB-TB 24£0.5 6 (4.0) B-PH-FK-8-5.3
] (N0.2,4,6,8,10 PIN LESS)
n
6 max. 23 min. 15 0 27 max %
15+02) |[Effective| 5
length] Dg / I |
X ] g g3 ¢
% ! | § %§ g 2
- + - - lioz HU‘\‘Jm al o
8 L2 =Y
g e %9 s
X X - |\
w
<
037 31£0.25
= 42+05 4-M3X0.5
Effective tapping
depth 4 min.

Option (sold separately): Encoder cable model number. 4835772-1
500 min.

Option (sold separately): Motor cable model number. 4835775-1
500 min.

Pin no. - Lead wire color

e Lead wire: UL3265 AWG28
connector

Manufacturer: J.S.T.
Housing: GHR-08V-S
Pin: SSHL-002GA1-P0.2

Pin no. Lead wire color
9 Orange
7 Blue
5 Yellow
3 Red

£

Lead wire: UL 1007 AWG26

connector

Manufacturer: J.S.T.
Housing: PHR-11
Pin: SPH-002T-P0.5S

Number of rotations (min")



m 1.8°/Step Bipolar, Lead wire type

SANMOT'ON Stepping Motor

Holding torque at 2-phase Rated Wirin A N Motor length
Model number ding torq P ng Winding inductance  Rotor inertia Mass g
excitation current resistance (L)
[N-m] or larger A/phase () /phase mH/phase X 10%kg + m? kg mm
103H7121-57XE20 0.55 2 1.1 3.7 0.1 0.51 55.3
103H7123-57XE20 1.0 2 1.5 1.5 0.21 0.69 67.3
103H7126-57XE20 1.6 2 2 9.1 0.36 1.02 89.3
10 20
103H7121-57XE20 103H7123-57XE20
__ 08 _ 16
- = Pull-out torque curve for Ju - 5 Pull-out torque curve for Ju
Constant current circuit Constant current circuit
Power supply voltage: 24 VDC Z 0.6 Power supply voltage: 24 VDC Z 1.2
Operating current: 2 A/ phase = Operating current: 2 A/ phase = T
At 2-phase excitation (full step) g 04 m——— At 2-phase excitation (full step) g 08
J1=0.94 X 10%g - m? g Ji=2.6X10%g - m? o™ ™
(when rubber coupling used) 2 (when rubber coupling used) 2
fs: Maximum starting rate when 0.2 fs: Maximum starting rate when 0.4
not loaded \‘\\\ not loaded \\
0 fs N N fs Rpeet
0.1 1 10 100 0.1 T 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min"') Number of rotations (min"')
20— T T B Dimensions [Unit: mm]
103H7126-57XE20 Pull-out torque curve for Ju Encoder connector
16 Manufacturer: Tyco Electronics Japan G.K
= T Housing: 1-1827864-4
Constant current circuit £ Terminal: 827569-2
Eower_supply voltagi\: /24 '\]/DC Z 1.2 Encoder lead wire
perating current: phase =
At 2-phase excitation (full step) g 08 AWG28(7/0.127) 80.78 PVC X
Ji=2.6X10%g - m? IS Heat shrink tubing 206+05 M
{when rubber coupling used) 2 < UL-224 105C BLACK UL1430 AWGZ2
;%Ng&::mmm"g rate when 04 [ e Shielded cable 8 max . 152025 e £ Bmax £
0 fs s & UL20276 30V 80°C BLACK st025 | 15| =5 gl I -
0 ise ot foulsl% 100 ﬂ IERE @ 9)
ulse rate ulse/s ! ) Q)
: WOLLSEIS) g @§ =
100 1000 2000 3000 5000 bt N AL LH
Number of rotations (min-') = & ﬂ =
| ) g iq 5
| i
1£1 [ [s8+0.15
47144013
o 5610.5
1.8/ step Bipolar, Connector type
Holding torque at 2-phase Rated Wirin A N Motor length
Model number ding torq P ng Winding inductance  Rotor inertia Mass g
excitation current resistance (L)
[N-m] or larger A/phase () /phase mH/phase X 10%kg * m? kg mm
103H7821-57XE20 0.88 2 1.27 3.3 0.275 0.64 58.3
103H7822-57XE20 1.37 2 1.55 5.5 0.4 0.81 67.3
103H7823-57XE20 2.1 2 24 9.5 0.84 1.38 99.3
20 20T TTTImm ]
103H7821-57XE20 103H7822-57XE20 Pull-out torque curve for Ju
_16 _16
Constant current circuit £ Pullouttorque curve for J Constant current circuit £ \\\\
Power supply voltage: 24 VDC Z 12 Power supply voltage: 24 VDC Z 1.2
Operating current: 2 A/ phase = Operating current: 2 A/ phase =
At 2-phase excitation (full step) g 08 I e 2 At 2-phase excitation (full step) g 08
Ji=2.6X10%kg * m? Sl Ji=2.6X10%g + m? o
(when rubber coupling used) s (when rubber coupling used) i)
fs: Maximum starting rate when 04 N fs: Maximum starting rate when 04
not loaded N not loaded \\
0 fs ™ 0 fs T
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min-') Number of rotations (min”')
5 M Dimensions [Unit: mm]
L Option (sold separately): Motor cable model no. 4837961-1
103H7823-57XE20 Encoder connector 500 min
. 4 pul ford Manufacturer: Tyco Electronics Japan G.K. Lead wire
Constant current circuit £ llouttorque curvefor & ?;L;;-‘IQS‘I. 1131287257&?424 VE”R?;‘; UL1430 AWG22
Power supply voltage: 24 VDC Z 3 ' nraBnI;:‘z
Operating current: 2 A/ phase = \\ Connector
A Zphase excitaton (ful step) s, Encoder lead wire Vanufacturer. 5.1 Motor connector
=74X10%g - m g wir Housing: VHR-4N .
(when rubber coupling used) i) N W TeOrLr‘r?\’I:gl' SVH-21T-P1.1 &ﬂg;%t:rgzlgi/ir
fs: Maximum starting rate when 1 S IS Heat shrink tubing
not loaded \\ 4l N UL-224105C BLACK 11 may 154025
- S| g 72025
057 1 10 100 E,_J‘ UL20776 S0VBUCBLACK | P~ T 150
‘ Pulse rate‘(kpu‘lse‘/s) ‘ = ,gr‘a Lo |
100 1000 2000 3000 5000 §
Number of rotations (min‘") =
~ e = ]
oKX ]
B o) |
417405
L+1




Stepping Motors with Encoders IEALL M
1.8° /step Bipolar, Cable type

Holding tor t 2-ph Rat Wirin T N Motor length
Model number Ot.j glorque at 2-phase ha ad ng Winding inductance  Rotor inertia Mass otorfeng
excitation current resistance (L)
[N-m] or larger A/phase Q) /phase mH/phase X 10%kg - m* kg mm
SH2861-41XE41 3.3 4 0.58 3.7 1.48 1.8 79.5
SH2862-41XE41 6.4 4 0.85 6.4 3.0 2.95 110
SH2863-41XE41 9 4 1 7.9 45 4.05 140.5
5 10
SH2861-41XE41 SH2862-41XE41
8
e . Pull-out torque curve for Ju L —
Constant current circuit c Constant current circuit c Pull-out torque curve for Ju
Power supply voltage: 100 VAC R 3 o Power supply voltage: 100 VAC . 6
Operating current: 4 A/ phase = N Operating current: 4 A/ phase = n
At 2-phase excitation (full step) > At 2-phase excitation (full step) sy \
Ji=15.3X10%g - m? S 2 Ji=15.3X10*kg + m* > 4
(when rubber coupling used) g (when rubber coupling used) 5
fs: Maximum starting rate when = fs: Maximum starting rate when =
not loaded 1 NG not loaded 2 N
0 fs 0 fs ™~
0.1 1 10 100 0.1 10 100
‘ Pulse rate (k‘puls‘e/s“) ‘ Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 200030005000
Number of rotations (min"') Number of rotations (min™')
SH2863-41XE41 N AR
L Pull-out torque curve for Ju
Constant current circuit E I
Power supply voltage: 100 VAC . 6
Operating current: 4 A/ phase =
At 2-phase excitation (full step) >y
Ji=44X10%g - m? s 4
(when rubber coupling used) 5
fs: Maximum starting rate when ~ F
not loaded 2 \
0 fs
0.1 10 100

Pulse rate (kpulse/s)

Il Dimensions [Unit: mm]

Encoder connector

Manufacturer: Tyco Electronics Japan G.K.
Housing: 1-1827864-6

Terminal: 1827569-2

1000 2000 3000 5000
Number of rotations (min')

|12 max.

69.6+0.25

Encoder load wi E Motor lead wire
ncoder lead wire UL3398 AWG22
AWG28(7/0.127) 30.78 PVC 8
Heat shrink tubis = Motor cable
rink tubin o
e Bae Bl /uL2517 300V 105°C BLACK
Shielded cable 23 max. g
UL20276 30V 80°C BLACK =3 27 max.
y =
E | + = o (4 2
— 250 g o
= e | of & ®@3{\ NEE
H 4 &
~| I
J q b=t ] p: f 8
N — 5l B
(] [*)
@ ﬁ}: - |L 3 N i 3,
ey BE05] 154025
05 141 3005

85.5+0.5

131015 4056402
69.6+0.25



SANMOT'ON Stepping Motor

Stepping Motors with Electromagnetic Brake grrem

M Features

Even in the event of power blackout, the EM brake holds
the load in position.
- It is suitable for vertical operations or other likes.

M Lineup
42 mm sq., 60 mm sq.
86 mm sa.

l Compatible drivers
Model no.: BS1D200P10
Operating current selection switch setting:
A (1 A/phase) for SF242 []
0 (2 A/phase) for 103H782 []

- Power supply for brake is necessary, besides the one for the driver.

- Drivers for 86 mm sqg. motors (model no. SH286 []) are not included.

Brake Specifications Brake actuation: rower-ofttype"

Motor size — 42 mm sq. 60 mm sq. 86 mm sq.

Motor model number = SF242 [] 103H782 [] SH286 [ |

Power supply voltage - 24VDC £ 5% 24VDC £ 10%

Power consumption W 2.4 (at75 °C) 6 (at 75 °C) 10.5 (at 20 °C)

Static friction torque N - m min. 0.3 0.8 5

Brake actuation time™ ms max. 20

Brake release time ms max. 30 50

Polarity - + :Brown, — :White \ + :Red, —:Black + :White, — :Black

*1 Itis a holding brake for holding motors at standstill. It can not be used for dynamic braking.
*2 The value is for when a varistor, Zenamic Z15D151 or equivalent, is connected. No varistor is included with the 86 x 86 mm sq. sized motor.



Stepping Motors with Electromagnetic Brake BEAL M

1.8° /step Bipolar, Connector type

Holding tor t 2-ph Rat Wirin T N Motor length
Model number 0 d glorque at 2-phase ha ad ng Winding inductance  Rotor inertia Mass otorfeng
excitation current resistance (L)
[N-m] or larger A/phase Q) /phase mH/phase X 10%kg - m* kg mm
SF2421-10B41B 0.29 1 3.6 1 0.046 0.38 66.9
SF2422-10B41B 0.43 1 4.6 9.6 0.061 0.45 72.9
SF2423-10B41B 0.56 1 5.3 12.5 0.078 0.53 81.9
SF2424-10B41B 0.8 1 6.5 16 0.109 0.66 93.4
05 05
SF2421-10B41B SF2422-10B41B y
04 _ 04 B
Constant current circuit E Constant current circuit £ Pull-out torque
Power supply voltage: 24 VDC - 03 S Power supply voltage: 24 VDC Z 0.3
Operating current: 1 A/ phase = M Pull-out torque Operating current: 1 A/ phase =
At 2-phase excitation (full step) [} g At 2-phase excitation (full step) 5
Ji=0.94X 10%g + m? & 02 Ji=0.94X 10%g + m? Z 02
(when rubber coupling used) L (when rubber coupling used) =
fs: Maximum starting rate when 0.1 fs: Maximum starting rate when 01
not loaded : N not loaded : N
0 N 0 N
0.1 1fs 10 100 . 1fs 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min-) Number of rotations (min-)
0.7 1.0
SF2423-10B41B 06 ~ SF2424-10B41B 08
N _ o
€ 05 £ Pull-out torque
Constant current circuit . Pull-out torque Constant current circuit - 06
Power supply voltage: 24 VDC = 04 Power supply voltage: 24 VDC =z
Operating current: 1 A/ phase g 03 Operating current: 1 A/ phase £
At 2-phase excitation (full step) T \ At 2-phase excitation (full step) =4 04
J1=0.94X10*kg - m? 2 02 Ji=2.6%X10%kg - m? 2
(when rubber coupling used) - (when rubber coupling used) 2
fs: Maximum starting rate when 0.1 fs: Maximum starting rate when 0.
not loaded '0 ~ not loaded 0 L
0.1 1fs 10 0.1 1fs 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min-') Number of rotations (min-')
M Dimensions [Unit: mm]
Brake lead wire Manyf JsT
o anufacturer: J.S.T.
UL3266 AWG26 300V 125°C EX05 Shrouded header-
L+1 24405 m S6 (4.0) B-PH-FK-5-5.3
. . i 1 depth 4 min. 12405 (N0.2,4,6,8,10 PIN LESS)
£ 3 3 + 31£0.25
B 15%02], H50] of
=1 (Effective| o2 1101
® | length) § [0l20051A] V
-+ - - = = L’% T «uﬁ\% % 5
’ SEEIINSZAER
9 Il
T <
L[0T 1Al

Option (sold separately): Motor cable model number. 4835775-1
500 min.

Pin no.  Lead wire color

Blue
Yallow
Red

connector

Manufacturer: J.S.T.
Housing: PHR-11
Pin: SPH-002T-P0.5S

—=F

Lead wire: UL 1007 AWG26



SANMOT'ON Stepping Motor

m 1.8°/step Bipolar, Connector type

Holding torque at 2-phase Rated Wirin A N Motor length
Model number ding torq P ng Winding inductance  Rotor inertia Mass g
excitation current resistance (L)
ingle sha -mj or larger ase ase m ase F *m mm
Single shaft [N-m] or larg A/ ph Q/ph H/ph X 10%kg - m* kg
103H7821-57XB40 0.88 2 1.27 33 0.43 0.94 87.2
103H7822-57XB40 1.37 2 1.55 5.5 0.56 1.11 96.2
103H7823-57XB40 2.1 2 24 9.5 1 1.68 128.2
20 20 FTTITIT T
103H7821-57XB40 103H7822-57XB40 Pull-out torque curve for Ju
__16 _16
Constant current circuit £ Pulkout torque curve fo J Constant current circuit £ \\\\
Power supply voltage: 24 VDC Z 1.2 Power supply voltage: 24 VDC Z 12
Operating current: 2 A/ phase = Operating current: 2 A/ phase =
At 2-phase excitation (full step) g 08 s At 2-phase excitation (full step) = 08
Ji=2.6X10%kg * m? < Ji=2.6X10%g * m? g™
(when rubber coupling used) =) (when rubber coupling used) L2
fs: Maximum starting rate when 04 N fs: Maximum starting rate when 04
not loaded N not loaded N
0 fs Y 0 fs N
0.1 1 10 100 0.1 1 10 100
Pulse rate (kpulse/s) Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 2000 3000 5000
Number of rotations (min") Number of rotations (min‘')
5 M Dimensions [Unit: mm]
103H7823-57XB40 Option (sold separately): Motor cable 500 min.
A model no. 4837961-1 = Leatuite
o A Pull-out torque curve for J “'&%% UL1430 AWG2Z2
Constant current circuit Blue s
Power supply voltage: 24 VDC Z 3 Orange 1
Operating current: 2 A/ phase = \\ Connector W
At 2-phase excitation (full step) g 2 Manufac%e; JNS_T_ Mmurfcu:nemjrs -
=7. kq » m2 =2 . ousing: -4 anufacturer: J.S.T.
(JvarZe‘rl\TJt?bg? coTpIing used) S N 75{"3"266:2%@; Terminal: SVH-21T-P1.1 Connector: BAP-VH
fs: Maximum starting rate when 1 \\ E 11 max. 154025
not loaded - 7£025 )
0 it L [ m ] 150, S il
0.1 fs 1 10 100 (&/® & ffete 2 o~ 3 )
Pulse rate (kpulse/s) <) @a @..
100 1000 2000 3000 5000 %:Lg " Hﬁ{ 38 S8
Number of rotations (min 8 \ sl 52
" h ®A | ? BGe
P %) | sk 9
“A 15202
Lt sty 40450/] (S
60+0.5
o
1.8° / step Bipolar, Cable type
Holding torque at 2-phase Rated Wirin A N Motor length
Model number ding torq P g Winding inductance  Rotor inertia Mass g
excitation current resistance (L)
[N-m] or larger A/phase () /phase mH/phase X 10%kg * m? kg mm
SH2861-41XB41 33 4 0.58 3.7 2.55 2.6 119.5
SH2862-41XB41 6.4 4 0.85 6.4 4.07 3.75 150
SH2863-41XB41 9 4 1 7.9 5.57 4.85 180.4
5 10
SH2861-41XB41 SH2862-41XB41
8
o . Pull-out torque curve for Ju o —
Constant current circuit = Constant current circuit = Pull-out torque curve for Ju
Power supply voltage: 100 VAC N 3 o Power supply voltage: 100 VAC . 6
Operating current: 4 A/ phase = N Operating current: 4 A/ phase = T
At 2-phase excitation (full step) = At 2-phase excitation (full step) > \
Ji=15.3X10g * m? ES 2 Ji=153X 10%g - m? S 4
(when rubber coupling used) S5 (when rubber coupling used) 5
fs: Maximum starting rate when = fs: Maximum starting rate when =
not loaded 1 NG not loaded 2
™
0 fs 0 fs I~
0.1 1 10 100 0.1 10 100
‘ Pulse rate (k‘puls‘e/s‘) ‘ Pulse rate (kpulse/s)
100 1000 2000 3000 5000 100 1000 200030005000
Number of rotations (min-) Number of rotations (min"')
ST 10— M Dimensions [Unit: mm] .
Pull-out torque curve for Ju 3|, caowre
UL3398 AWG22
Constant current circuit — m Cable %
Power supply voltage: 100 VAC £ 6 UL2517 300V 105°C BLACK 27 max. =
Operating current: 4 A/ phase : Ground terminal &
At 2-phase excitation (full step) =
Ji=44X10%g - m? S 4 7 o (& &)
(when rubber coupling used) =3 I 250 P = ) CD &
fs: Maximum starting rate when |2 e S & NS e{\ g o
not loaded 2 H F=¢ ) (el
\ S .t U =i
2 ol 2|8
) fs 5 R\ 9
0.1 10 100 il ! = & S %
8+05] [154025| .2 130,15 N4-05.6+0.2
‘ Pulse rate‘ (kpylsg/s) ‘ L 20505 2 e
100 1000 2000 3000 5000 S 85,5405

Number of rotations (min‘')




Stepping Motors with Gears gr=

M Features

High torque, High resolution, Low backlash

- Capable of driving larger loads compared with standard motors
without gears.

- Steps can be finely divided with gears, enabling stable and high-

precision positioning.

M Lineup

42 mm sq., 60 mm sq., 86 mm sq.

m Low-backlash gear model

Gear ratios 1/3.6 1/1.2 1/10 1/20 1/30 1/36

Allowable torque 0.343 0.686 1 15 15 15

Allowable speed 500 250 180 90 60 50

Backlash 0.6 0.4 0.35 0.25 0.25 0.25

zﬂ:;ﬁif:ﬁ;girmio" ofthe  Relative to the motor shaftrotational ¢\ 51 direction | Forward direction | Forward direction | Reverse direction | Reverse direction | Reverse direction

Allowable thrust load 15 15 15 15 15 15

Allowable radial load" 20 20 20 20 20 20
m Low-backlash gear model

Gear ratios 1/3.6 1/1.2 1/10 1/20 1/30 1/36

Allowable torque 1.25 25 3 35 4 4

Allowable speed 500 250 180 90 60 50

Backlash 0.55 0.25 0.25 0.17 0.17 0.17

Eﬂisgfzﬁ;giremo" ofthe  Relative to the motor shaftrotational ¢\ 51 direction | Forward direction | Reverse direction | Reverse direction | Reverse direction | Reverse direction

Allowable thrust load 30 30 30 30 30 30

Allowable radial load" 100 100 100 100 100 100
Low-backlash gear model (Flange size of gear part: 90 mm)

Gear ratios 1/3.6 1/1.2 1/10 1/20 1/30 1/36

Allowable torque 45 9 9 12 12 12

Allowable speed 500 250 180 90 60 50

Backlash 0.35 0.22 0.22 0.15 0.15 0.15

zﬂi;gf:ﬁ;girecrion Oitie | (R D e mo S Forward direction | Forward direction | Reverse direction | Reverse direction | Reverse direction | Reverse direction

Allowable thrust load 60 60 60 60 60 60

Allowable radial load* 300 300 300 300 300 300

*When load is applied at 1/3 length from output shaft end.

Custom models can be made to meet various needs such as 28 mm size model, harmonic gear model, or
planetary gear model. Contact us for details.



SANMOT'ON Stepping Motor

Stepping Motors General Specifications

Motor model number SH228( ] | SF2420] | 103H7120] | 103H7820] SH286( ]
Type -

Operating ambient -10 to +50 °C (for ones with encoders, -10 to +40 °C)

temperature

Storage temperature

-20 to +65 °C

Operating ambient
humidity

20 to 90% RH (non-condensing)

Storage humidity

5t0 95% RH (non-condensing)

Operating altitude

1000 m max. above sea level

Vibration resistance

Vibration frequency 10 to 500 Hz, total amplitude 1.52 mm (10 to 70 Hz), vibration acceleration 150 m/s? (70 to 500 Hz), sweep time 15 min/cycle,
12 sweeps in each X, Y and Z direction.

Impact resistance

500 m/s? of acceleration for 11 ms with half-sine wave applying three times for X, Y, and Z axes each, 18 times in total.

Thermal class

Class B (+130°C)

Dielectric strength

500 VAC for one minute

e o e 1000 VAC for one minute (between motor winding and frame)

Insulation resistance

100 MQ or more at 500 VDC (between motor winding and frame)

Protection grade

Winding temperature rise

80 K max. (based on SANYO DENKI’s standard measurement conditions.)

Positional accuracy =+ 0.09° +0.054° +0.09°
T ke 0.075 mm max. 0.075 mm max. 0.075 mm max.
[FEER) (load: 1.5 N) (load: 5 N) (load: 10 N)
Radial play™ 0.025 mm max. (load: 5 N)
Shaft runout 0.025 mm
Concentricity of mounting
pilot relative to shaft e L i
Perpendicularity of
mounting surface relative 0.1 mm 0.075 mm 0.15 mm
to shaft

Motor mounting orientation Can be freely mounted vertically or horizontally

*1  Displacement in shaft position in the axial direction when a load is applied to the motor shaft in the axial direction.
*2 Displacement in shaft position in the radial direction when a load is applied in the vertical direction to the mounting surface of shaft at point 1/3 the shaft length from the end of the motor shaft.

Internal wiring and rotation direction

Bipolar winding

Connector type model no.: SF242 ]

M Internal wire connection
() connector pin number

M Direction of motor rotation
When excited by a direct current in the order shown below, the direction of rotation
is clockwise as viewed from the output shaft side.

Connector pin no.

= = + +

(9)
(7) E Q (3) ) (5) (9)

(3) (5) order

Exciting = _ _ i

+ + = -

AW IN| =

= + + =

Connector type model no.: 103H782 []

M Internal wire connection
() connector pin number

20
(™

(3 4

M Direction of motor rotation
When excited by a direct current in the order shown below, the direction of rotation
is clockwise as viewed from the output shaft side.

Connector pin no.

(3) (2) (4) (1

1 - - + +

Exciting 2 = - - >
order 3 + + — —
4 - + + -

Lead wire type
M Internal wire connection

Orange E Q
Blue

Red Yellow

H Direction of motor rotation
When excited by a direct current in the order shown below, the direction of rotation
is clockwise as viewed from the output shaft side.

Lead wire color

Red Blue Yellow Orange
1 = - + +
Exciting 2 i - — g
order 3 + + — —
4 — + + —




Notes before Purchase

The products in this catalog are designed to be used with general industrial
devices.

Always follow the following precautions.

- Read the accompanying Instruction Manual carefully prior to using the
product.

- If applying to medical devices and other equipment affecting people’s lives,
please contact us beforehand and take appropriate safety measures.

- If applying to equipment that can have significant effects on society and the
general public, please contact us beforehand.

- Do not use this product in an environment where vibration is present, such as

in a moving vehicle or shipping vessel.

- Do not perform any retrofitting, re-engineering, or modification to this

equipment.

- The products presented in this catalog are meant to be used for general

industrial applications. If using for special applications related to aviation and
space, nuclear power, electric power, submarine repeaters, and the like,
please contact us beforehand.

SANYO DENKI CO.,LTD. 3-33-1 Minami-Otsuka, Toshima-ku, Tokyo 170-8451, Japan TEL: +81 35927 1020

The names of companies and/or their products specified in this catalog are the trade names, and/or trademarks and/or registered trademarks of such respective companies.
SANMOTION is a trademark of SANYO DENKI CO., LTD.
Specifications are subject to change without notice.

https://www.sanyodenki.com/
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