Stepping Motors

Holding | o ase Phase Phase Detent Rotor LmAx Weight
Specifications | Torque | o .o | Number | o i tance | Inductance | 1°794€ Inertia | Length oz
S=Single Shaft 0z-in of Leads 0z-in oz-in-sec? | inches
(D=Double Shaft) | (N-cm) SIS e il (N-cm) (kg-cm?) (cm) (gm)
10 1.4 0.00017 1.02 5.3
M-1410-0.75S (D) @) 0.75 4 43 4 (1.0) 0.012) 2.6) (150)
TORQUE SPEED CURVES CONNECTION
’;J——% Motor Connection
M-1410-0.75 0.75 Amps RMS e ok <
20 ‘ “avoc | e black oA
———=- 24VDC - —
< =~ ' === 45VDC - ® green oA
N 15_? S " E (e e red oB
(@) S AT bee c —
N N ., ] ® blue 2B
£ 10 ~ T TRETY 7
© \ \\_\. LT ;
=] S—— . T
z : \\ \\ 4 Q8
) ~——— T - 3
0 0

250 1400 2800 4200 5600 7000 8400 9800
Speed in Full Steps per Second

MECHANICAL

Dimensions in Inches (mm) REAR VIEW (Reduced)

4X M3
0.138 (3.5)
Deep Min
0.95 +0.02
L - (24.0 + 0.5) 2XM1.2
] ) MAX FRONT VIEW 0.20 (5.1)
Optional 0.59 £ 0.02 r 7N Deep Min
Rear (15.0 £ 0.5) O {%}» —
shaft | 0.177 0.002 [
0.39£.04 (9.9 £1.0)—f [=— (45+0.05) ?1.22705410601%5)

12402 o]

3044 £05) ¢

( ) Y 1.02TYP.
(26.0 TYP)

@0.156 +0/-.001J f

(@ 4.0 +0/-.012)

@ 0.197 +0/-.0005 H
(@ 5.0 +0/-.012) @0.197 +0/—0.005/ i
J

(@ 5.0 +0/-0.012)

Jﬂ“\\ 0.079 (2.0)—=] [=— w
- @ 0.866 +0/-0.002 / . 1.395Q.
\TEU\ 1575 inches (40cm) ;55 0 401-0.052 ) (35.35Q)
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Stepping Motors

ENHANCED SIZE 17 1.8° HYBRID STEPPING MOTORS

specifications | HOdING | ppace Phase Phase | Detent | Rotor | Ly | \yeight
) Torque Number - Torque Inertia Lenath
S=Single Shaft - Current Resistance | Inductance : - , | Leng oz
oz-in of Leads oz-in 0z-in-sec inches
(D=Double Shaft) (Ncm) Amps Ohms mH (N-cm) (kg-cm?) (o) (gm)
32 1.7 0.000538 1.34 7.4
M-1713-1.5S (D) (23) 1.5 4 1.3 241 (12) (0.038) (3.4) (210)
60 21 0.0008037 1.57 8.1
M-1715-1.5S (D) (42) 1.5 4 2.1 5.0 (15) (0.057) 4.0) (230)
75 35 0.0011562 1.89 12.7
M-1719-1.5S (D) (53) 1.5 4 2.0 3.85 (2.5) (0.082) (4.8) (360)
TORQUE SPEED CURVES CONNECTION
M-1713-1.5 1.5 Amps RMS ,% Motor Connection
: : WIRE COLOR | PHASE
24VDC | e red oA
25— ——— 45VDC—
_E N k\\\. . é‘ ® blue oA
——— 3
2 7 T~ —— y < ® green ﬁE
o 15 = ® black 2B
o 10 |7 =z
o (o]
= 5 4 3
o MECHANICAL
0 : ) )
500 1000 2000 3000 4000 5000 6000 7000 Dimensions in Inches (mm)  ReAR VIEW (Reduced)
Speed in Full Steps per Second 2X M2 [
0.20 (5.1) |
Deep Min |
M-1715-1.5 1.5 Amps RMS %@ |-
T T FRONT VIEW
45 24 VDC_|
———— ———45VDC ( )
40 > 28 O
35 N o5 O\\ 0.75 +0.005
c N ~ 4 (19 +0.13)
' N \\ @]
& 30 ~ 21 g 4X @ M3xP0.5
c \ N 18 2 0.177 (4.5) Deep Min
£ 25 N NS ®
S 20 N ~~ 14 5 | ©0.197 +0/-0.001
=T I S 1z (@ 4.99 +0/-0.012)
S D ' T DN @0.866 +0/-0.002
T ™~ 7 % k{} {}, (@ 22.0 +0/-0.052)
5 4 le 1.22S8Q. _,|
0 0 (30.99 SQ.)
500 1000 2000 3000 4000 5000 6000 7000 1675Q
Speed in Full Steps per Second ™ 42.3sQ)
. 0.94 +0.02
23.88 + 0.51
M-1719-1.5 1.5 Amps RMS Optional L Lvax ‘ ( )
Rear ]
\ [
Shaft
24VDC—| 42 - 0.590 (14.86
c 60 \t~\_ ——— 45VDC - 0.55 n ( )
= N
N 50 ~ 35 9 (14)
S \ \\ a ‘ ™ ‘
£ 40 N =< 85 i I —
2 5 N S~ 21 5
z ~ Sr— >
c N . |14 2 0.177 £ 0.002 0.177 + 0.002
c 20 ~— i I (4.52 + 0.05) (4.52 + 0.05)
— 7
10
0 0 Shaft @ 0.197" . 0.08
500 1000 2000 3000 4000 5000 6000 7000 Flat extends to (2.03)
rear end bell

Speed in Full Steps per Second

=S
1l

\ 11.8 inches (30 cm)
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Stepping Motors

ENHANCED SIZE 23 1.8° HYBRID STEPPING MOTORS

i L )
ificati ?3?':3 Pl Number s e '?:rte:(: Iﬁg:gi; L I\gAt)lg Rieioh
:p:_CI :cast':o?ts ozqin Current | o 4| Resistance | Inductance ozqin oz-in-Sec? i:cl‘?es oz
SEII 2 ik i Am hm mH i - m
(D=Double Shaft) | (N-cm) ps LHE (N-cm) (kg-cm?) (cm) (gm)
2.4 Amp: 90 3.9 0.00255 1.77 16.9
M-2218-2.4S (64) 2.4 4 0.95 2.4 2.7) (0.18) (4.5) (480)
2.4Amp: 144 56 0.00368 2.13 21.2
M-2222-2.4S (102) 2.4 4 1.2 4.0 (3.9) (0.26) (5.4) (600)
2.4 Amp: 239 9.7 0.0065 2.99 35.3
M-2231-2.4S (169) 2.4 4 1.5 5.4 6.9) (0.46) (7.6) (1000)
3.0 Amp: 90 3.9 0.00255 1.77 16.9
M-2218-3.0S (D) (64) 3.0 4 0.65 15 2.7) (0.18) (4.5) (480)
3.0 Amp: 144 5.6 0.00368 2.13 21.2
M-2222-3.0S (D) (102) 3.0 4 0.85 26 (3.9) (0.26) (5.4) (600)
3.0 Amp: 239 9.7 0.0065 2.99 35.3
M-2231-3.0S (D) (169) 3.0 4 0.95 3.36 6.9) (0.46) (7.6) (1000)
6.0 Amp: 100 2.0 0.0017 1.75 16.6
M-2218-6.0S (D) (71) 6.0 4 0.16 0.47 (1.4) (0.12) (4.45) (470)
6.0 Amp: 150 3.0 0.00397 22 247
M-2222-6.0S (D) (106) 6.0 4 019 0.73 (2.1 (0.28) (5.6) (700)
6.0 Amp: 257 5.0 0.0068 3.09 35.3
M-2231-6.0S (D) (181) 6.0 4 0.23 1.04 (3.5) (0.48) (7.85) | (1000)
TORQUE SPEED CURVES
M-2218-2.4 2.4 Amps RMS M-2231-2.4 2.4 Amps RMS
T T T T T T T T
70 = i;‘ xggf 49 200 |agzaes 24 VDC__| 141
o) — — — e g S
£ 60 NG, S T T e K} c ' \ N N 4712 xgg* 124 g
n 50 NI L 2N 35 2 < 150 \\ NN 106 S
8 iy ~{ . S N \ N =
2 40 < L - 8 = O 125 < g8 O
q_) 30 \ ~a~ '.-.,. 21 = < 100 \\ \ ~... 71 =}
N ~ e N pz4
=] \\ \5.\ ' [} \ ~ .
g 20 N 14 Q 3 75 ™ S 53 o
o ~ 3 o N N~
[ — o N B AL 3
10 ~ 7 2 50 N~ \ 35
0 o5 ~ \ e, 18
500 1000 2000 3000 4000 5000 6000 7000 ‘ = M
Speed in Full Steps per Second 0500 1000 2000 3000 4000 5000 6000 7000
Speed in Full Steps per Second
M-2222-2.4 2.4 Amps RMS M-2218-3.0 3.0 Amps RMS
- r - 80 56
24 VDC . 24 VDC__|
140 Rerv e — ———svoo ¥ 4 o ° NI, ——— a5vDC | * o
£ 100 KIS 75 vDo— 85 2 £ 60 S veeeeenes 75VDC |42 §
' \ EDR . N sssnsmnan o ' ~ ea, . o
N 100 TN KL ng N 50 NC S % 5
(@) N N ® o N\ \\ e, 5
c 80 A R 56 35 £ 40 < RS 28 2
£ \_ NG| > 2 . N b Z
3 60 N S 42 . z b T o o
g 40 7777>\7 .L ...:%;._,7 o8 % |§ 20 — ——— == 14 3
P v T —
F o S~—— TR 10 =7
0 0 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
500 1000 2000 3000 4000 5000 6000 7000

Speed in Full Steps per Second

Speed in Full Steps per Second
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Stepping Motors

ENHANCED SIZE 23 1.8° HYBRID STEPPING MOTORS

TORQUE SPEED CURVES continued

M-2222-3.0 3.0 Amps RMS
140 oo % o
- - —_—
—’I\‘ 120 \;\ vevesenns 75 VDC (85 _§
8 10 N IS e
£ 80 \ ~ 56 >
pd
S 60 N\ ENE ST 42 5
g \\‘ '-.,.... 28 (o]
}9 40 \ ‘\§ 1 RhLETTTYS 3
20 e e 14
0 57000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Speed in Full Steps per Second
M-2231-3.0 3.0 Amps RMS
225 : : : 159
200 ‘\ 24 VDC__{ 141 .
——— 45 VDC
£ 17 h WAL —1124 0
- 5 \ N | seesneens 75 VDC 1243
N 190 \ \ ’.. 106%
O 125 N 88 =
£ \ \ 3
o 100 \ 'o.. 71z
> \ '\ R '
o 75 A CTye. 53 o
6 5 \ ~~\ -.....__... % 3
= \. —-.——_—~—.—...."'--.
25 18
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Speed in Full Steps per Second
M-2218-6.0 6.0 Amps RMS
80 56
N 24 VDC
70 s ]
c RS ———svoc |* o
= 60 AN veevenens 75VDC |42 §
N 50 NN e, a5 €
S - T @
£ 40 ™~ e ——e—— 28 3
o N z
S 30 21
o o
o 20 14 3
}—
10 7
0 57000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Speed in Full Steps per Second
M-2222-6.0 6.0 Amps RMS
140 24 VDC__{ g9
——— 45 VDC —
S 120 [ T veaennns 75VDC | 85 §
£ 80 Nl Rt LEE 56 3
° \ \§~~ e SALLLT T z
S 60 ~———— =42
S 40 T~ T====s §
[ D —
20 14
0 37000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Speed in Full Steps per Second

@0.25 +0/-.001 _]

(@ 6.35 +0/-.013) T

i__ 1855Q. g
(47.18Q))

/

+ 3

2.22 8Q.

- _—
(56.39 SQ.)
—
| L max
) 0.197 (5.0)—] |-
Optional o
Rear Shaft
3 and 6 Amp L
M NLY
otors Ol 0.55
14
+ |<— L]
LEEEER
[
0.228 +.009
(5.8 +0.1)
Shaft @ 0.25" |
Flat extends to 0.060 (1.53) —» [=—

rear end bell

11.8 inches (30 cm)

=

M-2231-6.0 6.0 Amps RMS
225 ‘ ‘ 159
P S . 24 VDC__| 141
N ——— 45 VDC
175 L — {124 4
c N vevsarans 75 VDC o)
~ 150 \ 106 S
N e, c
S 125 \ S g8 O
c \ N 3
= 100 DS LT n oz
2 N ~=
g 75 N T———— S
5 . ===, 3
2 50 ~—_ 35
25 18
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Speed in Full Steps per Second
CONNECTION
Motor Connection
WIRE COLOR PHASE
2.4 & 3A Motors 6A Motors
e red o black oA
® red/white ® orange oA
® green ® red 2B
® green/white ® yellow oB
MECHANICAL REAR VIEW (Reducec)
Dimensions in 3 Amp: 2X M2
Inches (mm) 6 Amp: 2X #2-56
UNC-2B x
FRONT VIEW 0.125 (3.18) Deep
-|-o®-
O O 0.75 +0.008
(1940.2)
1.811 £0.008
(46 +0.2)
Pl 4X 3 0.197 (5.0)
+.010 (.25) HOLES
%L‘Sﬂ%i%‘;ﬁ/ EQ. SPACED ON A

2.625 (66.67) DBC.
3 Amp: 2X M3
6 Amp: 2X #4-40
UNC-2B x
0.125 (3.18) Deep

| <« 0.811£.02
(20.57 +0.5)

. 0590 £.008
(14.86 +.02)

0.228 +.009
(5.8 +0.1)

——

!
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Stepping Motors

Holding Phase Phase Phase Detent Rotor LMAX Weight
Specifications Torque Current Number Resistance | Inductance Torque Inertia I__ength oz
S=Single Shaft 0z-in AMDS of Leads Ohms mH 0z-in oz-in-sec? | inches (gm)
(D=Double Shaft) | (N-cm) P (N-cm) (kg-cm?) (cm) g
419 10.9 0.01416 2.36 60.0
M-3424-6.3S (D) (296) 6.3 4 0.25 1.6 7.7) (1.0) (6.0) (1700)
637 14.2 0.02266 3.15 84.7
M-3431-6.3S (D) (450) 6.3 4 0.35 3.3 (10.0) (1.6) (8.0) (2400)
1303 19.8 0.04815 4.72 1411
M-3447-6.3S (D) (920) 6.3 4 0.50 6.6 (14.0) (3.4) (12.0) (4000)
TORQUE SPEED CURVES CONNECTION
M-3424-6.3 6.3 Amps RMS Motor Connection
400 082 WIRE COLOR | PHASE
§\- ‘ 2‘4VD07 e black oA
c 350 N ——— s5vDC |24’ oA
= AN 2 S N AN IR 75 VDG | ® orange
N 300 212 §i 28882880 p— 28
O 250 N, o 177 8 he
\ \ *..) S ® vell oB
£ 200 \ N e 141 e
0 150 UL 106 2
> S b . =
gmo \\N\“ T | 71 S
2 ——= o MECHANICAL
R I 0 Dimensions in Inches (mm)
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Speed in Full Steps per Second X o Mxpoa FEAR VIEVY (Reduced)
0.16 (4) Deep Min |
FRONT VIEW 2X @ M2.5xP0.45 \ |
0.16 (4) Deep Min |
M-3431-6.3 6.3 Amps RMS
0 =30 hec|
600 ‘ 424
525 \’\' VR 70
_'T_ 450 \\\‘ 0.“. ......... 75VDC (318 @ = o025
535 A 265 3 2287400002 | (230) |©@635)
< 300 N\ o1p ® (@73 +01-0.09) ©0.197 +0/-0.0004
© ‘\‘\ 5 @ 0.554 +0/-0.0004__} Ql (5.0 +0/-0.011)
S 225 NGO 160 > (@14+0-0.011) M 4X 0022 (@ 5.5)
g150 \\ ~ It T . 105 O 2.739 SQ. 4_‘ Eq. Spaced on a
= \\\___ 3 (69.58 SQ.) 3.874 (98.4) DBC.
75 — T~ 53 le 3386SQ.
0 0 _ (86.0'SQ.)
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 Optional 1462004
. Rear Shaft -
Speed in Full Steps per Second | ~ (37.041.0)
0.889 +0.02 L max
o(iif i(? 51) ] ‘« 0394 (100) = = 0.984 £0.01
.724 0. -
M-3447-6.3 6.3 Amps RMS (1544025 = | 25202
0.1£0.02
1200 — T Tvoe 847 (2. 5++o 5) ~
1050 %% ———45vpc |4 ] *
—(T- 900 .\‘ '-‘- ......... 75VDC {635 6' 0477 +0. 0043— ----- L ‘ 7
N 750[ |\ % 530 3 (4.5 £0.1) )
o) \\ " Q 0,188 +0/.0.002 0512 +0/ 0.004
£ 600 \\\ 424 © (@'4.77 +0/-0.05) ‘ (13 +0/-0.10)
o * S ©0.197 +0/-0.0004
3490 \ ™ 818 = (©5.0 +0/-0.011) 029 2002
S 300/ NS, 212 § (137 205) 0.079 (2.0) =] =
~ S,
150 \\~‘~ SReITR 106 12.6 inches (32 cm)

~ :~ — Tt 0 \ru\lﬂ\

0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Speed in Full Steps per Second I"l
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Stepping Motors

C€

AFFRleEE

SIZE 42 1.8° HYBRID STEPPING MOTORS

o Phase & Phase Phase & -
S~ © . S~ | 8 =N
TE Current Q Resistance Inductance TE | Ba o E
e s ) - Lo T o< €0 =R~
Specifications C 5 Amps = Ohms mH S| og | & | £E
- 2 5] FZ2 | S0 | 2 =)
S=Single Shaft = _ L _ _ £ s£& | x¢ it
(D=Double Shaft)| T " o E 0 o " T |§5| 8x&| =5 | S8
S5 @ @ € 2 @ @ © o8| 2° =<
Q o = i = i = — a © (24 T
I ) @ 3 ) @ ) ©
n o 2 n [N n o
810 13.0 0.055 5.39 216
M2-4247-S (D) (572) 5.0 10.0 8 0.46 0.115 24.64 6.16 9.2) (3.8838) (13.69) (6125.6)
1440 26.0 0.114 7.55 320
- - . 10. . 22 29.81 7.4
M2-4270-S (D) (1017) 5.0 0.0 8 0.88 0.220 9.8 5 (18.4) | (8.0502) | (19.18) (9072)
2100 39.0 0.172 9.72 424
- - . . 1. 2 22.24 .
M2-4288-S (D) (1483) 5.0 10.0 8 00 0.250 5.56 (27.5) | (12.1458) | (24.69) | (12020.4)
TORQUE SPEED CURVES CONNECTION
Series: 5 Amps RMS, 75 VDC
4 g ] Motor Connection
- ] WIRE NO.| SERIES | PARALLEL
LS 490 ™M
c = Fm o 1 A A
= 2 ® 2 Connect
o= E e 6 Together _
E_ - e 3 A A
& = M e 2 B
, - B
= d o 7 Connect
e 8 Together _
e 5 B B
Spaecad in Full Steps per Second
Parallel: 9 Amps RMS, 75 VDC MECHANI.CAL
Dimensions in Inches (mm)
= = = AT
M, o) 3X #10-32 UNF-2B Eq Sp
T . Holes on 3.0 (76.2) Dia. B.C.,
¢ - . = FRONT VIEW 0.38 (9.7) Deep Min
S £ o o)
£ =
= =
B
L c 3.50 SQ|
(88.9)
4.20 SQ. 4X @ 0.281 £0.010
' (106.7) (7.24 +0.254) Eq Sp Holes
on 4.950 (125.73) Dia. B.C.
L vax © ] €2
013__JI . . 006 |
3.3) Ve NPT 1.5 0.1240/0.1255 Wide @ 2.186 £0.002
f 9 @ 0.50/0.518 Dia{ g (55.53 £0.05)
0.55 1 (3.150/3.188 Wide x
(13.9) @ 12.70/13.16 Dia.)
@ 0.25 +0/-0.0005 a For #404 Woodruff Key REAR VIEW (Reduced)
(6.35 +0/-0.013) l
3X 0.187 (4.75) Dia. Holes
248 e |
(108.7) }7 """" 2X #4-40 UNC-2B Holes
Eq. Spaced on a
/ 0.1355 +0.005/-0 1.812 (46.02) DBC
(3.422 +0.13/-0)
Optional Rear Shaft
0.625 +0/-0.0005 2X #2-56 UNC-2B Holes
(15.875 +0/-0.013) Eq. Spaced on a

Flange 0.32 (8.13)—={

l—

0.75 (19.05) DBC
REV091803



|IOS MOTOR SYSTEM

INNGVATIVE SOLUTIONS FOR
EAR POSITIONING, ROTARY
ND GEARBOX SYSTEMS

The 10S motor system is a new technology in stepping motors. 10S is more
than a stepping motor, it is a system mechanics consolidator requiring fewer
mechanical components to control precise motion. Unique, patented design
features of I0S provide the system designer with new options to improve
performance, simplify the design task, reduce machine footprint and lower
cost.

LINEAR ACTUATOR APPLICATION LINEAR SLIDE APPLICATION

. Linear slides are the designer's
P option for precise, long travel
| - ﬁ positioning at reasonable cost. A
HATL LU fixed-screw 10S system will move
& e a carriage faster and over longer
distances than a linear slide with
b a rotating ball screw. An 10S
system is generally lower in cost
A: 10S Motor, B: Ball or Acme Screw, C: Ball Nut, since it eliminates gearbox,
D: Rotating Mounting Face, E: Optical Encoder couplings, belt and pu||ey5 used in
traditional linear slides.
The 10S motor config-

ures as a linear actuator
by attaching an acme or %OL‘P
]

ball screw to the rotat- -, 10 S
ing mounting face. 10S is 20l } Y b

very cost effective when = : ) =
high force, high duty F]

cycle, high speed or long
life is required. If the

application also requires —
a small footprint, 10S ‘

may be the only choice 1 o, .
for the system designer. m[ R0, RO 00000 :JMJ
y g 0' 0'-

i i ‘

Top lllustration: Side View of Linear Slide
A) I0S Motor, B) Ball or Acme Screw,

C) Carriage-Motor L Bracket, D) Carriage,
E) Bearing Block, F) End Plate,

G) Bearing Rail, H) Screw Tensioner

Bottom: Linear Slide Viewed From Underneath
A) 10S Motor, B) Ball or Acme Screw, C) Ball Nut,
D) Screw Clamp, E) End Plate, F) Bearing Rail




IOS MOTORSYSTEM

ROTARY TABLE APPLICATION

Rotary tables fit many applications that require
part loading, part insertion, part inspection
and container filling. For less cost than a
conventional table, an I0S solution will provide
higher speed positioning, non-cumulative
positional accuracy within +/- three arc-min-
utes, and smaller overall footprint.

Designers of
rotary tables
can also take

TRADITIONAL SOLUTION

advantage of | Flolary Tatie Top mj
the 10S o 2 .
motor’s

NON-ROTATING 'h\.

THROUGH-HOLE. Guarkox . Drive Bak and Puliys

Signal wires, Sheppna

communica-

tions cables,
linear actuator shafts, rotating shafts, vacuum
lines and catheters can run through the center
of the motor.

The result is 10S SOLUTION

simpler

mechanical [ Rotary Totle Top
design, ) .
smaller i
footprint and Mator
lower cost.

GEARBOX ELIMINATION

An 10S motor can replace
gearboxes and associated
mechanical couplings when
inertia matching is a re-
quirement. In cases where
a standard stepping motor
needs a gearbox in order
to present the proper
inertia ratio to a load, the
same size or smaller 10S
motor can drive the load
without a gearbox, reduc-
ing both footprint size and
cost.



IOS Motor Systems

SIZE 17 1.8°HYBRID I0S STEPPING MOTOR

Holding Phase Phase Phase Detent Rotqr Inerzla Length | Weight
e Torque Number . Torque 0z-in-sec .
Specifications . Current Resistance | Inductance - 2 inches oz
oz-in (N-cm) AMDS of Leads Ohms mH oz-in (kg-cm?) (cm) e
Series P (N-cm) Parallel 9
32 3.0 0.003 1.93 12
M3-1713-10S (226) 29 4 1.0 1.0 212) (0.254) (4.90) (340)
TORQUE SPEED CURVE CONNECTION
2.9 Amps RMS, 42vbCc X
35 25
c 30 \\ 21 o
3 25 S 18 8
S 20 \\ — "z
2 15 E— 1 3
10 7
5 35
0 750 1500 2300 3200 5000 9000 13000

FORCE SPEED CURVE

Speed - full steps per sec

2.9 Amps RMS, 42 VDC, MRB0O401 Ball Screw

- 15 Inj

s

Spesd - in par Sec [cm per Seg)

MECHANICAL

Dimensions in Inches (mm)

M3 x 0.5 THREADED HOLE

1225Q.
(30.99)

. ONO.71 (18) DIA.BC.

TYP.4 PLCS

4-40 UNC-2B
THREADED HOLE

0.14 (3.56) DEEP MIN.

TYP.4PLCS

‘Tj,

1.14
(28.96)
0.983
(24.97)

&

OPTION

MRB0O401 1T mm Pitch Ball Screw
Inches / (mm)
0.000197 (0.005

)
0.0008 (0.020)
)

Travel/Full Step
Max. Screw Deflection

Backlash 0.0019 (0.050
0.08
@) [ 103
00e _JII (49.0)

(1.02)

0.198 (5.03)
/' THRU HOLE DIA.

0.44

oo | T

=

ﬂ ‘« 0.17  #22 AWG TEFLON LEADSf
(4.32) 12" (30.5 cm) LONG MIN.

REV091803



IOS Motor Systems

SIZE 23 1.8°HYBRID I0S STEPPING MOTOR

o Phase & Phase Phase & - B2
TE Current By Resistance Inductance | S E | B, O T .
888 Amps - Ohms mH sS| 238 | 58 2F
Specifications == © PE| S0 2w 29
P 2T o _ . _ _ = - So it
g SV 0 g 3 0 g 0 2 8 S| 2% g =45 s 3
S5 2 @ £ 2 @ 2 © oo | S°¢ £
T o 5 = fw 5 o o a [0 E‘D
[ © [ © [ © x
n o 2 ) o ) o
80 7.0 0.01 2.18 40
M3-2220-10S (56.5) 3.0 6.0 8 2.0 0.5 3.2 0.80 (4.94) (7.2) (5.54) (1114)
TORQUE SPEED CURVES CONNECTION
Parallel: 6 Amps RMS, 75 VDC
80 57 Motor Connection
20 \ 49 WIRE COLOR | SERIES |PARALLEL
\\ ™ ® yellow oA
< 60 2 4 —— oA
< \\ ] ® whitered | connect
§ 50 ~——_ 35 % ® Lhite/yellow |TOGETHER oR
3 40 ™S %8 z ® red oA
I§ 30 \\ 21 g (™M ® orange 2B
. oB
\ o Wwhite/black | CONNECT
20 14 - : TOGETHER
® white/orange o8
10 7 ° =
100 1500 3000 5000 7000 9000 12500 ® black 2B
Speed - full steps per sec
OPTIONS
M3-2220-E(S) X* ..... Motor w/Single Ended Encoder
M3-2220-E(D) X* ........ Motor w/ Differential Encoder
* Replace X with encoder line count. Encoder kit available.
MRBOGBOTT ..ol 17 mm Pitch Ball Screw
MRBO8O2T ... 2 mm Pitch Ball Screw
MRBO812 ... 12 mm Pitch Ball Screw
MRB1020t ...l 20 mm Pitch Ball Screw
T Adapter plate required.
MECHANICAL
Dimensions in Inches (mm) (2;23)4.
0.05 |
. 2
M3 x 0.5 THREADED HOLE 0.065
fw\/ oé 0.0984 (25) DIA. B.C. > (165
) "' P TYP.4PLCS
— S | 0.42 (10.67)
m,,\ T T /" THRU HOLE DIA.
1.856 SQ. 150 1375 0.80 T S
(47.12) (38.1) (34.93) (2(132) N
N~ 0.205 (5.2) DIA.
THRU HOLE
«—— 223 ;320 [EY TYP. 4 PLCS 4" ‘ &13720) #22 AWG TEFLON LEADS
(58.42) 12" (30.5 cm) LONG MIN.
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IOS Motor Systems

SIZE 23 1.8°HYBRID 10S STEPPING MOTOR

FORCE SPEED CURVES

Parallel: 6 Amps RMS, 75 VDC

160 712
8 140 623 T
> 1
T 120 534 8
= Z
E 100 w5 =
3 &
§ 80 356 B
] [
— 60 267
z 2
= 4 178
@Q @
o P4
S 20 89
w

0
0 02 04 06 08 10 12 14 16 18 20
Speed in inches per Second

PRI Bt "‘-...,_“__ 0
B e ""-..__H‘ a
= 180 e M| e o
Tl . o
g 40 e a3 E

—

130 T | aM g
El-.'-'.- & 445
= 0 .1'.4'.5
E &0 iy *
g 40 rr.g
£ a5

o

@ o4 OB 12 1& 20 24 A 32 AE 40

Spend in Inchas per Setond

L] o]

fm— 2]

aj "H 17T

= ke L= £
.-\. "-1.."__'

Em """--..._ 1m 3
£ = ‘--——_.____‘ 11§

Al [T
[ Ve I':l % -

LLE] dd

- | =

]

a2 ! B Bos 12 o1& sE & @
Spoed in Inches por Seoond

1] o]

= )

&) 177

E-] 155
] 1 T
=3
E . -_'-“'-., . E

iy
-

15 "--..__.______‘ B6

] b

1 =]

[\

a4 ] F O M 3 M ¥ N 4

Spaad in Inchas par Second

MRBO601

Travel/Full Step
Max. Screw Deflection
Backlash

Travel/Full Step
Max. Screw Deflection
Backlash

Travel/Full Step

....................... 1T mm Pitch Ball Screw
Inches / (mm)
0.000197 (0.005)
0.0008 (0.020)
0.002 (0.050)

MRBO802 ... 2 mm Pitch Ball Screw

Inches / (mm)
0.000394 (0.005)
0.0008 (0.020)
0.002 (0.050)

MRBO812 ... 12 mm Pitch Ball Screw

Inches / (mm)
0.00236 (0.005)
0.0008 (0.020)
0.002 (0.050)

Max. Screw Deflection
Backlash

MRB1020 ............oovi 20 mm Pitch Ball Screw

Inches / (mm)
0.00394 (0.005)
0.0008 (0.020)
0.002 (0.050)

Travel/Full Step
Max. Screw Deflection
Backlash
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IOS Motor Systems

SIZE 34 1.8°HYBRID I0S STEPPING MOTOR

o Phase & Phase Phase & o 3
TE Current B Resistance Inductance | S E | B, O T .
s 84 Amps - Ohms mH s8  egf | 5L 2F
s e . =0 ° =2 =) [=2) Do
pecifications o< 5 C 25| e | §8 it
Scon |, 3 3 w 3 m 3 55| STE| 85| =¥
2x @ = £ @ = @ = 2N | 9086 e
3? © = 5 = = o = oy 8 ] [0 o =
) @ S [ @ ) © x
n o 2 n a N o
265 20 0.190 3.325 72
M3-3424-10S (187.0) 3.0 6.0 8 1.8 0.5 5.6 1.4 (14.12) (13.4) (8.44) (2016)
TORQUE SPEED CURVES CONNECTION
Parallel: 6 Amps RMS, 80 VDC
’% Motor Connection
250 177 p— WIRE COLOR | SERIES |PARALLEL
Q °
200 141 ® yellow oA
£ ‘\ §' ® white/red CONNECT oA
8 150 ~— 106 € ® \vhite/yellow |TOGETHER —
[0) o — — A
8—100 ™ n oz 288 — rod oA
S Q ® orange 2B
= 3
50 \\ 35 o white/black | cONNECT 2B
\ ® white/orange | TOGETHER _
0 ® black oB 2B
100 2000 4000 6000 8500 10000 12500
Speed - full steps per sec
OPTIONS
M3-3424-E(S) X* ... Motor w/Single Ended Encoder
M3-3424-E(D) X* ........ Motor w/ Differential Encoder
* Replace X with encoder line count. Encoder kit available.
MRBO802 ..., 2 mm Pitch Ball Screw
MRBO812T ... 12 mm Pitch Ball Screw
MRB1020 ...l 20 mm Pitch Ball Screw
MECHANICAL MRB1402T ..., 2 mm Pitch Ball Screw

Dimensions in Inches (mm)

274 SQ.
(69.6)

% 0.223 (5.66) DIA.

8-32 UNC-2B THREADED HOLE

ON 1.141 (29) DIA. B.C.

T Adapter plate required.

0.04
(1.02)

v
A

TYP.4PLCS
2,875
(73.0)
| 1/4-20 UNC-2B
THREADED HOLE ON
1.375 (34.93) DIA. B.C.
TYP.3PLCS

2.16
(54.86)

0.656 (16.66)
/" THRU HOLE DIA.

0.80 B
(20.32)

———

THRU HOLE
TYP.4PLCS

€« 025 400 AWG TEFLON LEADsf
(635 127 (30.5 cm) LONG MIN.
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IOS Motor Systems

FORCE SPEED CURVES

Parallel: 6 Amps RMS, 75 VDC

500 oooa MRBO802 ............coovvvee, 2 mm Pitch Ball Screw
8 50 \\\ 2002 T Inches / (mm)
S 400 N 1779 8 Travel/Full Step 0.000394 (0.005)
© 250 \\ 1557 = Max. Screw Deflection 0.0008 (0.020)
£ 200 NS 1304 ;,_’ Backlash 0.002 (0.050)
§ 250 \\ 112 8
= 200 s 5
8 150 667
g 100 us N
S 50 22 Z

0 0 05(1.27) 1(254) 15(3.81) 2(5.08) 25(6.35) 3(7.62) 35(89) 4(10.16)
Speed - inches per sec (cm per sec)

- - MRBO812 ................... 12 mm Pitch Ball Screw

e [ . Inches / (mm)

188 "‘\__1 it Travel/Full Step 0.00236 (0.005)

. == - Max. Screw Deflection 0.0008 (0.020)
= 138 i —— Backlash 0.002 (0.050)
2 S -9
: {[= "-\..__‘“ s
5 = T ™ 2
- T | 27

# “ad 1a
2 2
: o .ﬂ J d B '.:" '.E '.1 I.d 18 i.:|.| Fr 24
Spaad in Indksa e Second

@ o MRB1020 .............oceen 20 mm Pitch Ball Screw

- . Inches / (mm)

a - Travel/Full Step 0.00394 (0.005)

= - Max. Screw Deflection 0.0008 (0.020)
F m m T Backlash 0.002 (0.050)
e 11 ;';

= e WP
= iR _""'—--____“___. = B
1] id
: =
a 4 B & 18 2 o Ee] = o L]
Spoed in Inches por Second
MRB1402 ..................... 20 mm Pitch Ball Screw
8 700 = a4 3 Inches / (mm)
S 600 TN~ 2669 8 Travel/Full Step 0.000394 (0.005)
= ‘\\\ Z Max. Screw Deflection 0.0008 (0.020)
£ 50 ~S 222 Backlash 0.002 (0.050)
Q 400 \\ 1779 8
S \ =
,!.0\300 ‘,\ 1335 2
< 200 h go0 X
8 S N
5 100 Nous =
L
0 0 04 08 12 1.6 20 24 28 32 36 4.0

Speed in inches per Second
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IOS Motor Systems

SIZE 42 1.8° HYBRID I0S STEPPING MOTOR

2 Phase & Phase Phase & o =
TE Current By Resistance Inductance | & | B, O T -
cew Amps - Ohms mH 5| ¢98 | S8 EE
-z 2 = cSp
PP Z ) 2 o0 o R=2e))
Specifications o= 5 C 2SS | Tt | §8 Q-
SEcov T @ ) ) S| cz¢e | 8¢ =N
= g = Qo g = g = P, 580 5} (s}
S o = o E = o = e 2o | ¥ & £
T o @ = @ @ @ © a =
% o 2 %2 a % o
375 25 0.244 3.96 112
M3-4247-10S . . . . .
(265.0) 4.5 9.0 8 0-6 0.15 6.0 15 (17.65)| (17.23) | (10.52) | (3175)
TORQUE SPEED CURVE CONNECTION
Parallel: 6 Amps RMS, 80 VDC
400 o83 Motor Connection
\ WIRE COLOR | SERIES |PARALLEL
350 AN 247 N °
— ® yellow oA
— —— oA
c 300 ~— 212 5 ® white/red CONNECT
N 250 ™\ 177 8 ® \hite/yellow |TOGETHER _
[0} \ o) ° — oA
8. 200 ™ 141 = red oA
5 \\ o M ® orange 2B
2 150 106 3 - oB
\ o white/black | coNNECT
100 \ n ® whitelorange | TOCETHER _
50 35 ® black 2B 28
0 100 500 1000 1500 3000 4000
Speed - full steps per sec
FORCE SPEED CURVES OPTIONS

Series: 6 Amps RMS, 75 VDC, FBS1603 Ball Screw

1200 5338

1100 N 4893
£ 1000 N 4448
§ 900 4004
2 800 N\ 3559
=5 700 \\ 3114
}'é 600 \. 2669
— 500 \ 2224
8 400 ~~ 1780
@ 300 T ~— 1335
9 \
S 200 890

00
0 03(08) 05(1.3) 09(23) 12(3.1) 15(38) 1.8(46) 2.1(53) 24(6.1) 26(66)
Speed - inches per sec (cm per sec)

Nvezgg Hwi peoT (N) 82104

M3-4247-E(S) X* .... Motor w/Single Ended Encoder
M3-4247-E(D) X* Motor w/ Differential Encoder

* Replace X with encoder line count.
Factory mounted only, no encoder kit available.

Ball Screw Options Contact Factory

DR —
30 M5 x 0.8 THREADED HOLE 0.062 ’
MECHANICAL | ON'1.89 (48) DIA. B.C. *‘ (159
a TYP. 4 PLCS 0.175
(4.45)»‘ <]
Dimensions in 5/16-18 UNC-2B t
THREADED HOLE 1.10 (27.94)

Inches (mm)

4.328Q.
(109.73)

ON 2.125 (53.98) DIA. B.C.
| — TYP.3PLCS

S~ 0.285(7.24) DIA.
THRU HOLE
TYP. 4 PLCS

/ THRU HOLE DIA.

T

1515
2.965 (38.48)
(75.31) 1 L_

325

(82.55) l

0.312 ‘/
4" ’17 (7.92) #20 AWG TEFLON LEADS

12" (30.5 cm) LONG MIN.
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Stepping Motors

SIZE 17 1.8°HYBRID LINEAR ACTUATOR

Specificati Max Thrust | Phase Number Phase Phase BackLash Length Weight
xzestc;;lp:\",ﬂols Ibs Current of Leads Resistance | Inductance inches inches oz
P (kg) Amps Ohms mH (mm) (cm) (gm)
50 0.005 1.33 8.0
MH21713-L (X) (22.7) 1> 4 1:56 19 (0.127) (337) (226.79)

LEAD SCREWS CONNECTION -

Available screw types: 8 Motor Connection
Screw A ............ 0.00125" Travel /Full Step _ WIRE COLOE  PHASE |
Screw B ............ 0.000625" Travel/Full Step 1 Ll e e o |
Screw C ............ 0.0003125" Travel /Full Step e
ScrewD ............ 0.00015625" Travel /Full Step FEETTEY g

External linear and captive versions are also available. Consult factory.

FORCE-SPEED CURVES MECHANICAL

24 VDC
Load Limit
50 "4‘*“4 \ e
45 e \ 200
40 * \ 177
\
35 155
. R
2 30 “ -\ 133
3 % | 11
S 20 ‘\ \\ 88
% 45| ——— ScrewD 66
| Screw C \ 0
10 1 44
......... Screw B \3‘..
51— Screw A L 22
0 ! ! —as
0 1000 2000 3000 4000 5000 6000 7000
Speed in Full Steps per Second
45 VDC
Load Limit
50 [ y N 222
45— e 200
/1) I I RLLLFR AS 177
................. \
35 LT \ | 155
— \
2 30 133
~ 25 - 111
[0}
S 20 \ “ | 88
i —— “
15 | === Screw D *| 66
10 Screw C 44
--------- SCreW B
51 Screw A 22
0 . .
0 1000 2000 3000 4000 5000 6000 7000

Speed in Full Steps per Second

(N) 80104

(N) 80104

Dimensions in Inches (mm)

M3 x 0.5 THREAD
x 0.15 MIN DEEP (4x)

+0.00
zosges ‘000,
(2 22.00) (-0.051)

1.66 SQ.
(42.16 5Q.)

1.33 MAX
(33.78 MAX)

——

1.22 8Q.
(30.99 5Q.)

—

0.08
e
(2.03)

#8-32 UNC-2A
THREAD TO

OF SHOULDER

WITHIN 0.03 (0.76)

VTN

The NEMA 17 Linear Actuator comes standard with a 6" (152.4mm) screw length
plus the mounting end thread. Custom lengths are available from 2.0" to 24.0".
Custom length screws do not include a mounting end thread.
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Stepping Motors

SIZE 23 1.8°HYBRID LINEAR ACTUATOR

Specificati Max Thrust | Phase Number Phase Phase BackLash Length Weight
xﬂestc;;lp:\:,?';ols lbs Current of Leads Resistance | Inductance inches inches 0z
s (kg) Amps Ohms mH (mm) (cm) (gm)
200 0.005 1.78 17.4
MH2-2218-L (X) (90.7) 2.4 4 10 32 (0.127) 451) (490.0)
LEAD SCREWS CONNECTION  _
Available screw types: Hntﬂr Cnnﬂ&cunn
Screw Travel/Full Step Screw Travel/Full Step I WiRE COLOR. | PHASE |
F...... 0.002" C....... 0.0005" § prepgesr T e 1
A....... 0.001" D....... 0.0004167" . oo e _E_
B....... 0.0008333" E....... 0.0003125" hrisuntie =
External linear and captive versions are also available. Consult factory. =t Aol ' ks | S __ﬁB —
| —+———# whilnigraan ol
FORCE-SPEED CURVES MECHANICAL

24 vDC
T
g 200 ) Screw F | 890
2 180 | — o~ SeewE | go1 m
8 160 ._\. ‘\ —=—=—=— Screw D 712 g
N \ M ScrewC | ®
€ 140 v \‘ ------------ ScrewB — 623 =
= 120 N Screw A _| 534 T
o LAY g
8 100 BN 445 g
| ".\_\ —
—. 80 SNy 356 =
a ‘-\‘\ 3
£ 60 X 267 3
[ A ©
O 40 178 ©
o W =z
£ 20 B 89
~. .
O ~ . . i
0 1000 2000 3000 4000 5000 6000 7000
Speed in Full Steps per Second
45 VDC
T T
«» 200 = Screw F — 890
g 180 \3 \‘ — = ScrewE _| got T
S 160 | ., \ —=== ScrewD | 745 &
o ~ ‘\\‘ Screw C o
E 140 \\ ' ScrewB —| 628 2
= 120 e Screw A —| 534 —
el R : o
S 100 T 445 ©
o " VN, o
| 3\ \
% 80 TN \ 356 g
2 60 s 267 =
© - \\.‘ %
S 40 - o S 178 8
£ 20 G e
0 N, N
0 1000 2000 3000 4000 5000 6000 7000
Speed in Full Steps per Second
75 VDC
‘
Screw F
2 200 < N — . — soewe | 890
= 180 = + —=—=—-ScrewD | 801
o ~. N, Screw C Q
S 160 \ 1712 g
N TS N Screw B D
'E 140 TR, . \ ScrewA | §23 2
"'---...._. NT =
3 120 S RN 534
- T T T AR Y o
& 100 SN 445 D
o I o
- <
= 80— h\-\?{"’."\\ ..... 356 .
8 N LRy 3
= 60 N 267 &
= ~ R ™
S 40 <~ 178 8
S -~ z
L 20 = = 89
0
0 1000 2000 3000 4000 5000 6000 7000

Speed in Full Steps per Second

Dimensions in Inches (mm)

4 x@0.197 (5.20) J

+0.01 (0.25) HOLES
EQ. SPACED ON A
2.625 (66.68) DBC.

@ 1.500 £0.002

(2 38.10 +0.05)

\M‘\\ 12 inches (30.48 cm)
S

i

6.00

1.860 SQ.
(47.24 SQ.)
O {b
2.22 8Q.
(56.39 SQ.)
1.78 MAX
(45.1 MAX) | 0.060
(1.53)

1/4-20 UNC-2A
THREAD TO
WITHIN 0.05 (1.3)
OF SHOULDER

(152.40)

The NEMA 23 Linear Actuator comes standard with a 6" (152.4mm) screw length
plus the mounting end thread. Custom lengths are available from 2.0" to 24.0".
Custom length screws do not include a mounting end thread.
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