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Orbray BMS BRUSHLESS MOTOR SERIES

B4S12-21XX

With Hall sensors, Ball bearing

oY —RE. R—IL_RF7YoT

NEW R&D

For combination with gearhead: Please contact Namiki sales team

Gear (¥+): TBD

Encoder (T>a—4):
ETD12: need work(GEAIT)

Driver (K54 /3—) : SHSD24-01A

Some additional work required for attaching gear/encoder.

FY. I oS RENIARETYT BRAGEESN,

Specifications BT —4

1 Nominal voltage EREE

2 No load speed EAFEERE

3 No load current EATER

4 Stall torque LY

5 Stall current EHER

6 Output power JAHA

7 Max efficiency RARE

8 Terminal resistance I F IR

9 Rated torque EHNLY
10 Rated speed EAREIEER
11 Rated current EHRER
12 Friction torque 34977
13 Back-EMF constant FEREBEEHR
14 Torque constant MLYESR
15 Slope of N-T curve [ElExgk/ kLY BER
16 Mechanical time constant A BF E
17 Rotor inertia O—4BHE—AF
18 Max torque RRHFBMLY

Mechanical data AR B
Shaft radial play

19 Wonmmiu @A R) e
Shaft axial play

20 4 3y g 5 (o ) "™
Max shaft radial load

2 Bk B (A ) e N

22 Max shaft axial load 1 N
HABRKHE (BHR)

23 Max shaft axial load at standstill 10 N
H H 8 KFR T E (8075 1)
Operating temperature 90 ~ o

2 SRS R
Max coil temperature 90 c
JAIMIVRE
Weight

26 5 18 g

*3.4mm point from motor flange.
E—A—DFTHB3.4mmith mhH SN
B4512-2108 12V

Speel s—Current

S 1000

4 a8
Torque [ mNm |

B4S12-2108 B4S12-2109
12.0 15.0 Vv
15320 19300 rpm
55 56 mA
11.1 11.6 mNm
1.59 1.68 A
4.5 5.9 W
66.3 66.8 %
7.54 8.94 Q
1.6 1.6 mNm
13111 16646 rpm
277 279 mA
0.40 0.40 mNm
0.76 0.75 mV/rpm
7.22 7.17 mNm/A
1381 1659 rpm/mNm
3.5 4.2 ms
0.23 0.23 gcm2
3.6 3.6 mNm
Electrical connections 1) —F4RECS
Motor winding U
#1 Lu = 9_%&%? U
otor winding
#2 Lv ﬁ_t@_%f‘ Vv .
otor winding
S e,
nput voltage 3~
#4 vee ANEE 3-5V
GND
#5 Gnd ,HJ.?/F -
all sensor output (u
#6 Hu FoEYW
all sensor output ( v
#7 fv R—JzH (V)
#8 Hw Hall sensor output (w )

=LY (W)
Available only with hall sensor (2% —1{FD & ELEYET)

B4512-2109 15V

—5Speed

Current

4 a8
Torque [ mNm |

Specifications are subject to change without notice. APt EETHHENHV LT,

Orbray Co., Ltd.

3-8-22 Shinden, Adachi-ku, Tokyo 123-8511 Japan

TEL: +81-3-5390-7620

URL: https://orbray.com/en/  E-mail: motor-sales@orbray.com
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4 pole high torque brushless motor equipped with a

built-in sensor and ball bearings.

Brushless Motor B4S12-21XX | Orbray Co., Ltd.

£0. 2
L T S 21

Encoder (Tia—#):

Gear (¥+): TED
ETD12

l Driver (F5#%) : SH5D24-01

Combination with Spur gear

Combination with Planetary gear

B4S12-21XX Specifications

10

11

Nomal voltage

No load speed

No load current

Stall torque

Stall current

Output power

Max efficiency

Terminal resistance

Rated torque

Rated speed

Rated current

7.4

22800

100

11.60

3940

6.9

71

1.88

1.83

19200

706

https://orbray.com/en/product/dccorelessmotor/brushless_ca_b4s12-21xx.html

12.0

24300

70

12.09

2700

7.7

70

4.44

1.60

21100

418

rpm

mA

mNm

mA

%

mNm

rpm

mA

12
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Brushless Motor B4S12-21XX | Orbray Co., Ltd.

12 Friction torque 0.30
13 Back-EMF constant 0.316
14 Torque constant 3.02
15 Slope of N-T curve 1965
16 Mechanical time constant 2.71
17 Rotor inertia 0.12
18 Max torque 5.80
Mechanical data
19 Shaft raddial play 0.015
20 Shaft axial play 0.23
21 Max shaft radial load 5 (3.4mm*)
22 Max shaft axial load 1
23 Max shaft axial load at standstill 10
24 Operating temperature -20~80
25 Max coil temperature 90
26 Weight 18
*measured at () mm from flange
Environmental data
#1 Coil U Motor winding U
#2 Coil V Motor winding V
#3 Coil W Motor winding W
#4 Hall Vcc Input voltage 3~5V
#5 Hall GND GND
#6 Hall u Hall sensor output U
#7 Hall v Hall sensor output V
#8 Hall w Hall sensor output W
Sensored version available as option.
B4512-2108 12V
30000 spped —L Curent | 9000
000
4000
2000
2000
— 1000

&
Torque [ mNm |

https://orbray.com/en/product/dccorelessmotor/brushless_ca_b4s12-21xx.html

mm

°C

°C

20000
25000
£ 20000

— 15000

2 10000

B4512-2109 15V

Speed s Cument

e

—_—

Torque [

0.32

0.481

4.59

2009

2.77

6.05

A
mMm ]

mNm
mV/rpm
mNm/A

rom/mNm

gcm

mNm

2/2


https://orbray.com/en/product/dccorelessmotor/brushlessmotor.html
https://orbray.com/en/product/dccorelessmotor/brushlessmotor.html
https://orbray.com/en/product/dccorelessmotor/brushlessmotor.html
https://orbray.com/en/product/dccorelessmotor/brushlessmotor.html

Orbray |©—
~ (7)
™ PIN1 = =
. |
No[Sym I I
$#1| U
12|V
#3| W
4] Vdd ﬂ
#5| GND o o
#6 | Hu of < < |
#7| Hv o ©° N N AT TR
©
< .
—
s |
B Orbray o «
J B4ST2-21XX — =
x<c—x . &
0. 5 Lot No
2 0. 4
+0. 2 +0. 5 .
4, 4 21 J
NOTE 1)MARKED(¥)1S OUTPUT SHAFT LENGTH MEASURED WHEN IT IS PUSHED T0 MOTOR SIDE. .
wEITEN 8l E — 5 WICHPL DB =B EX =T . .
2)10T NO. i
EI%AIIPL_E)JI}NUARY. 2018 TSTERANCE VAN
JANUARY:A, FEBRUARY:B:-+DECEMBER:L DIMENSIONC+)  [ANGLE]/\X
1H:A.2A:B---12A:L 041 N2 N3 /\X
[ =1 :MADE IN THAILAND st O R L [AX
- 1R TR 30<Ls120 [0/1%]0.2 | g-5 0.5 A\X
I_IIIEOII,E II.AI;EJ IN JAPAN 120<L 0.2\ 0.3 |/0.5\/1.2 SYM. |DATE NOTE DRW. | CHK. |APPD.
[ - 1L ENTHEE MATERIAL| FINISH TY. _
THE END THO DIGIT OF CHRISTIAN YEAR ATY. | 5CALE|2 /1 | TYPE |B4S12-21
3)THE LEAD WIRI:EIS AWG28 ULI;ZZIﬁ UNIT [1/1mm|TITLE| Outline Drawing
N—F#MIAWG28 UL3302%#AT 5. APPD. | CHK | DSGN. | DRW | .n \o
1)OUTSIDE DIAMETER IS NOT APPLIED TO THE CAULKING.
SMEREDEI Y & ATEBR . REF.NO
5)3x ML 3 AND LEAD WIRE DRAWING POSITIONS ARE OUT OF DIMENSIONAL CONTROL.
3xM1. 22 ) —F#&5|& Bl ARETEERIIE T 5. — [ 05Feb- 18 05Feb-18|CHK. NO. REMARK

I I I I ALE




2025-04-14 16:39 B4S12-21XX with Spur gear | Orbray Co., Ltd.

Geared Motor
B4S12-21XX with Spur gear

DC Brushless Motors B4S Series

HOME Products Small Motor DC Coreless Motors Brushless Motor B4S12-21XX with Spur gear

This is a combination of high efficiency / low
noise spur gear head SSG12 and brushless motor
B4S12-21XX.

drawing is without encoder.

SSG12
bfalgately
SH-003IT=-P0. ¢
o 2 M5. 5x0. 5
B4S12-2108 S Ples 3
b i AN 0.5
B4S12-2109 HIEERR :
FHIT R ] e
i NS S
_ J/Lni Ho
ETD12-2C L1 ~ T21)
ETD12-2D Y S L2*%® o
Dimension in mm
ETD12-2E

SSG12 B4S12-21XX General specifications

1 Reduction ratio(absolute value) 15.78:1  29.70:1  47.35:1 74.10:1 93.86:1 175.50:1 281.58:1
2 Number of stage 3 1 4 4 4 5 5
3 Efficiency 73 73 66 66 66 59 59 %
4 Direction of rotation * #* = = = #* *
Length
35 35 37 37 37 39 39 mm
(Motor+Gear=12)
Length
5 TBD mm
(Motor+ Gear +Encoder)
Length
TBD mm
(Motor + Encoder)
6 Max allowable torque (Continuous) 12 15 mNm
https://orbray.com/en/product/dccorelessmotor/gearedmotor_b4s12-21_ssg12.html
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https://orbray.com/en/product/dccorelessmotor/brushlessmotor.html
https://orbray.com/
https://orbray.com/en/product/
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7 Max allowable torque (Intermittent) 30

B4S12-2108S
Rated voltage: 12V

8 No load speed 969 620 323 207 163 87 54  rpm
9 No load current 58 56 57 57 56 56 56 mA
10  Stall torque 127 200 344 539 683 1149 1844 mNm

11 Stall current 1592 1592 1592 1592 1592 1592 1592 mA

B4S12-2109S
Rated voltage:15V

8 No load speed 1221 781 407 260 206 110 69 rpm
9 No load current 59 57 58 58 57 57 57 mA
10  Stall torque 134 209 361 565 716 1205 1934 mNm

11 Stall current 1678 1678 1678 1678 1678 1678 1678 mA

https://orbray.com/en/product/dccorelessmotor/gearedmotor_b4s12-21_ssg12.html

B4S12-21XX with Spur gear | Orbray Co., Ltd.

mNm
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2025-04-14 16:40 B4S12-21XX with Planetary gear | Orbray Co., Ltd.

This is a combination of the planetary gear head

SPG12, which has excellent durability under high

loads / capable of transmitting high torque, and
brushless motor B4S512-21XX.

drawing is without encoder.

SPG12 re.h
I faey
= ER-003T-FT. 1
B4S12-2108 3 o
eI 1 3 5.3
B4S12-2109 =l ==
| S ol & 8.
GN LS S
ETD12-2C \3x M1, 2x0, 85 puinn Lot e
YDEFTHE. § L1 (211
ETD12-2D T huds w08 imension i
®10 L2 Dimension in mm
ETD12-2E

SPG12 B4S12-21XX General specifications

1 Reduction ratio(absolute value) 3.50:1 4.75:1 12.25:1 22.56:1 58.19:1 107.17:1 509.07:1
2 Number of stage 1 1 2 2 3 3 4
3 Efficiency 85 85 72 72 61 62 52
4 Direction of rotation = = = = = = =
Length
35.2 35.2 39 39 42.8 42.8 46.7

(Motor+ Gear=1L2)
Length
5 TBD

(Motor+ Gear + Encoder)

Length

TBD

(Motor+Encoder)
6 Max allowable torque (Continuous) 100
7 Max allowable torque (Intermittent) 200

B4S12-2108P
Rated voltage:12V

https://orbray.com/en/product/dccorelessmotor/gearedmotor_b4s12-21_spg12.html

%

mNm

mNm
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2025-04-14 16:40 B4S12-21XX with Planetary gear | Orbray Co., Ltd.

8 No load speed 4333 3160 1238 673 261 141 30 rpm
9 Noload current 70 70 70 69 70 71 71 mA
10 Stall torque 33 45 97 179 393 723 2917 mNm

11  Stall current 1592 1592 1592 1592 1592 1592 1592 mA

B4S12-2109P
Rated voltage:15V

8 No load speed 5454 3977 1558 847 328 178 37 rpm
9 No load current 74 74 74 72 74 74 74  mA
10  Stall torque 34 47 102 188 411 757 3057 mNm

11 Stall current 1678 1678 1678 1678 1678 1678 1678 mA

https://orbray.com/en/product/dccorelessmotor/gearedmotor_b4s12-21_spg12.html 2/2



NOLLINGOYINI
SSaNIsng

Geared Motor ¥ —KE—%— B4S12-21XXB with Spur gear

B4S12-21XXBSYY B4S12-21XXB + R/S— £ v iBAt

VLT
Wiy a Dimension in mm

SYOLOW AVYEY0
(NI NOA YIHM

30ININOILINS
HOLOW

Brushless Motor 75 LAE—9—

150

OF

\ JE“
66-8.00

| B4siz2io88 ][ B4si2-21008 | - - :2[3 g
L1 ST L &
g o

Encoder T¥3—4%

ETD12

aing
NOLLYZIWOLSND

a
| sHsD24-01A ][ Psved-05E .
XX X%X 29
e =2
L1 L“ﬁ“;l) A g
g e

with Encoder T~ J—4{4&

HOLOW
SSIT3H0I SWI

» Specifications {4
Reduction ratio | Number | Efficiency | Direction of Moter+Gear = .2 Moter+Gear + Encoder =13 Motor+Gear weight | Max allowable torque \AFFA hILY

(absolute value) | of stage 2hE= ofation | E—5—+FY=12| E—F—+FV+IVI1-F=13 | E—F—+FV¥ ER [ ontinuous 6 | ntermittent. ¥ries =_

R (O5HE) | B [%] Bl [mm] [mm] [q] [mNm] g g

16 156.78:1 & 73 35 422 26.3 12 30 % E

25 24.70:1 3 73 * 35 422 26.3 12 30 =

47 47.35:1 4 66 = 37 442 27.2 15 30

74 74.10:1 4 66 = 37 442 27.2 15 30 S

=3

94 93.86:1 4 66 = 37 44.2 27.2 15 30 g g

176 175.50:1 5 59 * 39 46.2 28.2 15 30 7]
222 222.30:1 5 59 # 39 46.2 28.2 15 30

282 281.58:1 5 59 * 39 46.2 28.2 15 30 Ze

25

23

B4S12-2108BS Rated voltage EIREIE : 12V B4S12-2109BS Rated voltage E1EEE : 15V 23

Gear Ratio Torque Speed Speed Current | Torque Speed Gear Ratio Torque Speed Speed Current | Torque Speed
Fr X1 NLY B8535 El¥RE B ~ILD T F X1 KLY [EER [EER~ B ~MLY [ElERE
[mNm] [rpm] [rpm] [mA] [mNm] [rpm] [mNm] [rpm] [rpm] [mA] [mNm] [rpm]

@«
S
=
=
g

12 878 969 58 127 1,592 12 1,11 1,221 59 134 1,592
12 583 620 56 200 1,592 12 736 781 57 209 1,592
15 309 323 57 344 1,592 15 390 407 58 361 1,592
15 201 207 56 539 1,592 15 253 260 58 565 1,592 =
15 160 163 56 683 1,592 15 201 206 57 716 1,592 g ’%
176 19 86 87 56 1,149 1,592 176 15 109 110 57 1,205 1,592 =2
222 15 68 69 56 1,456 1,592 222 15 86 87 57 1,527 1,592
282 15 54 54 56 1,844 1,592 282 15 68 69 57 1,934 1,592
3
: Rated E4& No-Load & Stall &3 %1 Underline : Non-standard gear T#z : JFZE#EX
Gear Ratio Torque Speed Speed ment | Torque Speed
F XA ~ILY [BlE53 El¥EE BR ~ILY [ElER% 2
[mNm] [rpm] [rpm] [mA] [mNm] [rpm] =
=
HOW TO ORDER i oBEOE A =
B4S12-2108B+ SSG12-16(15.78:1) — B4S12-2108BS16 SE
g
=
2%

NOLLYWYOINI
ANVdWOD

Specifications are subject to change without notice. YT HR<EET 2HBENH D XTI,

Orbray Co., Ltd. TEL : +81-3-58390-7620 URL : https://orbray.com/en/ E-mail : motor-sales@orbray.com
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Geared Motor ¥ ¥ — FE—%— B4S12-21XXB with Planetary gear

B4S12-21XXBPYY BAS12-21XXB + BHEX P At

baTSy il

SH-003T-P0. 2

Dimension in mm

30ININOILITIS
YOL0W

Q
47-0.02

43-8.00

Brushless Motor 75 LAE—9—

= S B

g | Bast2-21088 || Bast2-21008 | T EI\;

= WL |

& i i

= L1 S RIS L
Encoder T>3—%' R —

LISyt

ETD12

aing
NOLLYZIWOLSND

| sHsD24-01A ][ Psved-05E

412

T
XX 206X

L4VHI NOILYDIHID3dS
YOLOW TIV

Lot No

1308

with Encoder T~ J—4{4&

YOLOW
SS31340J SWI

» Specifications {4
Reduction ratio | Number | Efficiency | Direction of Moter+Gear = .2 Moter+Gear + Encoder =13 Motor+Gear weight | Max allowable torque ®AFFA hILY

=, (absolute valug) | of stage R rofaion | E—H—+ v =12| E—4—+FVr+IVI1-4¥=13 | E—V¥—+FV EE i i i i
% g R (HEHE) | B [%] BT [mm] [mm] [g] Comm[rLrl]ONulilé% lmerm[lltntm] i
% g D) 3.50:1 1 85 = 35.2 42.4 29.6 100 200
= 4.8 4.80:1 1 85 = 35.2 42.4 29.6 100 200
12 12.25:1 2 72 = 39 46.2 321 100 200
2 23 22.56:1 2 72 = 39 46.2 321 100 200
s 43 42.88:1 3 61 = 4238 50 346 100 200
@ 58 58.19:1 3 61 = 42.8 50 34.6 100 200
79 78.97:1 3 61 = 42.8 50 34.6 100 200
== 107 107.17:1 3 61 = 42.8 50 34.6 100 200
E’ %’ 150 150.06:1 4 52 = 46.7 53.9 371 100 200
= % 204 203.66:1 4 52 = 46.7 53.9 37.1 100 200
£8 1875 375.10:1 4 52 = 46.7 53.9 371 100 200
509 509.07:1 4 52 = 46.7 53.9 371 100 200
23
23 B4S12-2108BP Rated voltage EIREE : 12V B4S12-2109BP Rated voltage E1&EE : 15V

Gear Ratio Torque Speed S Current | Torque Speed Gear Ratio Torque Speed Speed Current | Torque Speed
F i NLY B8535 El¥RE B ~ILY T F X1 KLY [EER [EER~ B ~MLY [ElERE
[mNm] [rpm] [rpm] [mA] [mNm] [rpm] [mNm] [rpm] [rpm] [mA] [mNm] [rpm]

1
S
=
=
g

5 3,708 4,334 70 33 1,592 5 4,667 5,454 74 34 1,592
6 2,704 3,160 70 45 1,592 7 3,403 3,977 74 47 1,592
14 1,059 1,238 70 97 1,592 15 1,333 1,558 74 102 1,592
o 26 576 673 69 179 1,592 27 725 847 72 188 1,592
E % 42 303 354 70 289 1,592 44 381 445 74 303 1,592
S 57 223 261 70 393 1,592 59 281 328 74 411 1,592
79 7 164 192 71 533 1,592 79 81 207 242 74 558 1,592
107 100 122 141 71 723 1,592 107 100 155 178 74 757 1,592
2 150 100 89 101 71 860 1,592 150 100 13 127 74 901 1,592
% 204 100 68 74 71 1,167 1,592 204 100 86 94 74 1,223 1,592
375 100 39 40 71 2,149 1,592 375 100 49 51 74 2,252 1,592
509 100 29 30 71 2917 1,592 509 100 36 37 74 3,057 1,592
z
%1 Underline : Non-standard gear T# : FFiE#+ v
Gear Ratio Torque Speed Speed ment | Torque Speed
§ F i %4 El¥EE El¥EE B ~ILY [ElER%
S [mNm] [rpm] [rpm] [mA] [mNm] [rpm]
E HOW TO ORDER X EORX%E
3 g B4S12-2108B+ SPG12-12(12.25:1) — B4S12-2108BP12
g
2%
-

NOLLYWYO4NI
ANVdNO0)

Specifications are subject to change without notice. YT HR<EET 2HBENH D XTI,
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