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SLO-SYN® DC Step Motors

60mm Frame Size Models (NEMA Size 23D)

• ±3% step accuracy, noncumulative (all models)

• 48-50 tooth pitch configuration give smooth operation, soft
step motion, less resonance and instability

• Outstanding microstep performance characteristics

• Proprietary molding process yields improved rotor and stator
insulation and increased mechanical integrity

• New loopless winding technique and internal circuit board vir-
tually eliminate chance of interference between internal wir-
ing and rotor/stator

• Can withstand up to 2-1/2 times rated current (instanta-
neous) without demagnetization

• Holes in rear end bell for mounting encoder (double end shafts
only)

• Excellent thermal properties and resistance to vibration

• Class B insulating materials

• Rated for operation in ambient temperatures from -40°C to
+65°C (-40°F to +149°F)

• +100°C (212°F) maximum motor shell
temperature

• Available with 4, 6 or 8 connections

• Can be supplied with leads, connector
or cast enclosure

• Constructed to provide long life with no
regular maintenance

1 = Single Stack
2 = Double Stack
3 = Triple Stack

TYPE NUMBER EXPLANATION - M060 SERIES MOTORS

W 6 0 - 0 0 " 1 7 1

C = Connector Type
L = Lead Type
T = Cast Enclosure

Refer to page DC-27 for available options

E = Double End Shaft

Identification Suffix
(Coil Rating)

F = 4 Connections
S = 6 Connections
E = 8 Connections

DC - 6





SLO-SYN® DC Step Motors

BASIC
MOTOR
SERIES

NOMINAL
ROTOR
INERTIA
LB-IN2

(kg-cm2)

MINIMUM
RESIDUAL
TORQUE

OZ-IN
(Ncm)

TYPICAL
TORQUE TO

INERTIA
RATIO

MAXIMUM
OVERHANG

LOAD
LBS (kg)

MAXIMUM
THRUST

LOAD
LBS (kg)

APPROX. WEIGHT
LBS. (kg)

NET SHIPPING

M061 0.04 1.0 36 x 103 15 25 1.25 1.5
(0.12) (0.71) (363) (6.8) (11.3) (0.57) (0.68)

M062 0.08 1.4 30 x 10' 15 25 2 2.5
(0.23) (0.99) (303) (6.8) (11.3) (0.91) (1.14)

M063 0.11 2.5 33 x 103 15 25 2.75 3.25
(0.32) (1.77) (333) (6.8) (11.3) (1.25) (1.48)

(11.

(84]

(56)

(2a)

0

36 VOLTS
3 AMPS
11f0S1FP
.310 LB IN -2

MECHANICAL SPECIFICATIONS (1)

(1) Values shown are for reference information and are correct to the best of our knowledge at time of publication, but are
subject to change without notice. Parameters to be used as part of a specification should be verified with the factory.

Typical Torque Versus Speed Characteristics
60

45

30

15

0

TORQUE - OUNCE INCHES Ncm

la VOLTS
3 AMPS
MO STEP
0.07 LISIN."2

0 2 0 0 0  (10) 4 0 0 0  20)  6 0 0 0  (30) 8 0 0 0  (40)
SPEED - 1,8 DEGREE STEPS / SEC (RPS)

M061-C308 OR M061-LE08
MOTOR WITH SS2000MD4 3.0 AMP, 36 VDC

SLO-SYN MOTION CONTROL

(42) 1 2 0

(32, 9 0

(21)

0

160

120

80

40

0

10000 {50)

TORQUE- O U N C E  INCHES

60

30

0

TORQUE - OUNCE INCHES Ncm

36 VOLTS
3 AMPS
1110 STEP

(04)

(63)

(42)

(21)

0 5 0 0  (2.5) 1 0 5 0  (5) 1 5 0 0  7.5)  2 0 0 0  (40) 2 5 0 0  ( 2 .5)
SPEED -1.8 DEGREE STEPS! SEC (RPS)

M062-CE09 OR M062-LE09
MOTOR WITH SS2000MD4 3.0 AMP, 36 VDC

SLO-SYN MOTION CONTROL

2 4 0 0  {2) 8 0 0  (4) 1 2 0 0  (6) 1 6 0 0  (8)
SPEED - 1.8 DEGREE STEPS I SEC (RPS)

2000 (10)

M063-CE09 OR M063-LE09 MOTOR WITH SS2000MD4
3.0 AMP, 36 VDC SLO-SYN MOTION CONTROL

DC - 8



2 0 0 0

MOTOR TYPE
i
MAX.

v o s  II

: : " ?140.1 • 2.02, [0,31]: ,,, 1,64'(41,66]':
M062 r  3.02 176:711 .;.2.4 (7.00]
M063: ' ' 4.02 102.11] :: 3.64 192.46] :

MOTOR TYPE MAX.
"A"

MO6 1 a.oe -
[51.311

M062 3.02 (76.71)

M 0 6 3 4.02 [102.11]

MOTOR TYPE
H , '

MAX.

: : : : M ( i . 1 7 e t 0 6 ! :  .' : " i : 00 ; t r k i : 2 j

=. :45.62.:-TE0 9 4.0o [io1.6]

11.40637.TE09. . 5.00.(127.0] -.

DIMENSIONS, M060 SERIES MOTORS

*4 -40  UNC-28 THRU
TWO (2) PLACES
LOCATED 180° APART
ON 1.812 [46.02]  B.C. t

,2500

i r r i g

.75
[ 1 9 . 1 3 ' 1

CONTACTS,
I [ a ]

t r 3 . 1 9
- [ 1 . : 4 ]I ,   . - - -  [4.831

"A"

.050
[1.271

- - 0 -

CONNECTOR MODELS

1.502
1.498[17....tosi DIA.

.2500
7249T
T6.3501

.960
x ( 2 4 . 3 8 ]

" - - - f  2.70
[68.58]
MAX.

2.34
[56.90]

MAX

\ - 1 6 6 . 6 8  2'625] DIA B.C.

.2-05 [5.21] DIA. THRU2.24 • . _
156.90] MAX"‘" 9 0 °  APART

NOTES
1.- Al I dimensions apply before painting/plating.
2.- Dimensions in brackets ore millimeters.

t  Double ended shafts only

*4-40 UNC-28 THRU
TWO (21 PLACES
LOCATED 180° APART
ON 1.812 [46.02]  6.1.

.2500

.2095
TE,3591
[6.337J

.75
[19.1]

MODELS WITH LEADS

22 STRANDED LEADS
12"(304 MIN. LENGTH

.19
[4.831

.060
[1.271 ---••

1 , 4 9 8  _4_ ii::0,551 DIA.

.2500
7S-6
[ E n o ]6.337

- C 2 0 % 1

110

2.24
[56.90]

MAX.

NOTES:- -
I. All dimensions apply before pointing /plating.
2, Dimensions in brackets ore mil limele's.

t  Double ended shafts only

2.625 D I A .  B.C.
[66.68]

1._2.24f56.9coMAX,0-',-_•920.05A[P5A.24 DIA. THRU

7 . 2 5 0 - 1 8  NPT

.060
{4.040

"A"

MODELS WITH CAST ENCLOSURE

-  --L . : n  DIA. i t m,. 614 ,56.90,m4%,2.24

.2500  : , . .  ....._ 1

.2495
[6.3376.351 1 4 5 °  ' ‘ , . . ` . . . .  \  - [ n ]  DIA, H.G.

1._ 2 . 2 4  m a  ` . . . _ . 2 0 5  [5.21] DIA. THRU
[56.90]  '  9 0 '  APART

.81
[20.6]

N O T E S : -
1.- Al l  dimensions apply Wore
2.-  Dimensions in brocuts ore millimeters.
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SLO-SYN® DC Step Motors

MOTOR TYPE
.,A..
MAX,

.Bit

M061 3.06 ' [77,72] 1.64 [41,66]

M062 4.06 [103.12] 2.64 [87.04]
M063 5.06 [128.52] 3.64 [92.46]

MOTOR TYPE
- -

MA
nAil

X.
M061 3.06[77.72]
M062 4.05[103,12]
M063 5.06[128.52]

DIMENSIONS, M060 SERIES MOTORS
28 STRANDED LEADS

le (304) MIN. LENGTH
FIVE (5) ENCODER LEADS

'712" [304 ]  MIN. LENGTH

\MI

CONTACTS

1 4 - . 9 "

I t i 1 5 5  � 1
6.893]
.35

.19
[4.831

"A"

11.271
.050

1.502
l'498 DIA.

.250CT-f
[6.350]
16.337j

ENCODER MODELS WITH CONNECTOR

.960
r[24.36]

YosYY

2.70

f i b - % 2 . 2 4  [6MAEli.X58.]

[56.90]
MAX.

2.24 2 0 5  [5.21] DIA, THRU
45' \ - ( 2 . ! i 2 5  DIA. DIA. B.C.

[56.90] 9 0 '  APART

NOTES: -
I.- All dimensions opply before poln1ing /plating.
2.- Dimensions in brackets ore millimeters.

FIVE 151 ENCODER LEADS
V12" (304] MIN. LENGTH
\  \ 9 2 6  STRANDED LEADS

12'(304) MIN. LENGTH

.050
(1.271

ENCODER MODELS WITH LEADS

922 STRANDED LEADS
12" (324) MIN. LENGTH

r  _  . 1 9
14.831 . 2 4 9  .25005

r  3 8 . 1 5  D I A ,
T [ 3 8 . 0 5 1

1.502
1,498

141]

Odi

2.24
[56.90]

2.625[66,68] 016. B.C.

ko 2 . 2 4  ]MAX' ' MAX 9 0  ' A P A R T   01A. THRU[ 5 6 .

NOTES:--
1. All dimensions apply before painting /plating.
2. Dimensions in brackets ore millimeters.

DC - 10



2 0 0 0
90mm Frame Size Models
(NEMA SIZE 34D)

• Step angle of 1.8° (full step ) or 0.9°
(half step)

• 48-50 tooth pitch configuration gives
smooth operation, soft step motion,
less resonance and instability

• Excellent microstep characteristics

• Available with ±5% or ±3% step accuracy, noncumulative

• Can withstand up to 2-1/2 times rated current (instan-
taneous) without demagnetization

• Offered with connector, leads or cast terminal enclosure

• Can be supplied with 4, 6 or 8 connections

• Class B insulating materials

• Rated for operation in ambient temperatures from -40°C
to +65°C (-40°F to +149°F)

• ÷100°C (+212°F) maximum motor shell temperature

• Constructed to provide long life with no regular mainte-
nance

TYPE NUMBER EXPLANATION - M090 SERIES MOTORS

I V I D E I D - F  1 7 1 * * * * 111

Frame Diameter 1 = Sing e Stack

09 = 3.4" 2  = Double Stack

T
C = 6 Lead with

optional post
machining

3 = Triple Stack D  = 6-Lead

F = 4-Lead

Identification Suffix +I I  C3A = Encoder
(Coil Rating) E  = Double End Shaft

+ NOTE: Motors with 8000 suffixes {i.e. M091-FD-8009) are supplied with integral cast terminal boxes and 8 screw
terminals. Motors with 8100 suffixes (i.e. M091-FD-8109) have 8 leads and no terminal boxes.

Refer to page De-97 fnr nvniinbIP options.

DC - 11



90titrn Frame Size Model (NEMA Size 34D) RATINGS and SPECIFICATIONS

MOTOR TYPE CONNECTIONS

TYPICAL
TIME
FOR

SINGLE
STEP (mS)

(1)

UNIPOLAR CONFIGURAIION .
HIPOCAR CONNECTIONS

NOMINAL
DC

VOLTS
(3)

RATED
AMPERES

PER
WINDING

NOMINAL
RESISTANCE

PER
WINDING

(25 C)
OHMS (2)

NOMINAL
INDUCTANCE
PER PRASE

w w -
HENRYS)

(2) (4)

MINIMUM HOLDING
TORQUE

02-IN (Nom)

SERIES CONNECTION PARALLEL CONNECTION
018101,1M HOLDING

TORQUE
OlzikiNcell

MINIMUM
TORQUE

OZ-IN

200N

HOLDING

jNcrn)

100N3% ACCURACY5% ACCURACYNUMBERTYPE 200N 10 ON
.
VOLTS AMPERES IT L 2 0 0 N 10 ON VOLTS AMPERES R I_

M041-FD03 6 LEADS 8.5 5.3 1.6 I 3 3 16.5 150(106) 90(64) 7.25 1.1 6.6 66 180(127) 110(78) - - -
MD91 -FC 06 M091.7006 6 LEADS 3.9 2.6 3.1 0.85 4.12 150(106) 90(64) 3.75 2.2 1.7 16.5 1E10(127) 110(78) - -
Mr;91 -FC09 M091-F009 6 LEADS 3.1 1.7 4.7 0.36 1.5 150(106) 90(64) 2.4 3.3 0.72 6 1801127) 110(78) - - -

M091-FF-206 LEADS - - .- - - . - - 3 • 3 1 10-4 1.80(1271 - - - - - -
- M091.FF-401 4 TERM. - - - - - - - 6.8 1 68 52 180(127) 110(78) - - - -

M091-ID-8106 8 LEADS 3.9 2.6 3.1 0_85 4.12 150(106) 90(64) 3.75 2.2 1.7 16.5 180(1271. 110(78) 1.3 4.4 0.425 4.12 • 180(127)
1801127)

110(78)
11- M091-FD-8009 8 TERM. 3.1 1.7 4.7 036 1.5 150(106) 90(64) 2.4 3.3 0.72 6 180(127) 110(18) 12 6.6 018 15

-2-)C08
M091-R)-8109 8 LEADS 3.1 1.7 4.7 0.36 1.5 150(106) 90(64) 2.4 3.3 0.72 6 180(1271_ 110781 1.2 6.6 0.18 1.5 180(127)

-
110(781

-r M09I. M092-FD08 6 LEADS 4 3 4 0.75 3.56 300(212) 180(127) 42 2.8 1.5 14.24 3701261) 225(1581 - -
M092-FC09 M092-F009 6 LEADS 3.9 2.5 4.6 0.55 2.76 300(212) 180(127) 3,6 3.25 1.1 11.04 370(2611 2251581 - - - - - -

- M092'FF-206 4 LEADS - - - - - - - - - - L 4 4 1 11.5 370(261), - - - - -
- M09240-310 6. TERM. 3:9 1.56 6.8 0.23 1,28 300(212) 180(127) 2.2 4.8 0.46 5.12 370(261) 225(158) - - - - -
- M092-F0-335(5)* 6 TERM. 3.9 1.56 6.8 0.23 128 3001212)180(127) 22 4.8 0.46 5.12 370(2614 225(158) - - - - -1.
- M092 -T-F-402 4 TERM_ - - - - - - - 3.4 2 1.7 16.6 325(2291 1951138) - - - - - -
- M092-R3-8008 8 TERM. 4 3 4 0.075 3.56 300(212) 180(127) 4.2 2.8 15 14.24 3701261) 225(158) 2,1 5.7 0.375 386 370(411

370(261)
3792611
370251)
370(161)

225(158)
225)158)
225(150)
225(158)
225(1581

-

- M092-F0.8108 8 LEADS A
, . . . - - - - - - . - - i .

3 4 I 0 . 7 5 3.56 300(212) 180(127) 4.2 2.8 1.5 14.24 370(261) 225(158) 2,1 5.7 • 0.375 • 3,56
- M092-FD-8009  8 TERM..• 3 . 9 2.5 4.6 0.55 2.76 300(212) 180(127) 38 3.25 1.1 11.04 370(261) 2250581 1.8 • 6.5 ' 0.275 2.76
- M092-F0-8109 8 LEADS 3.9 2.5 4.6 0.55 2.76 300(212) 180(127) 3.6 325 1,1 11.04 370(261) 2251158) 18 • 6.5 0.275 • 2.76
- M092-FD-8114' 8 TERM. 3.9 1.65 6.8 0.023 1.18 300(212) 180(127) 2,3 4.8 0.46 4.72 3701261) 22511581 1.2 9.6 0.115 1.18

M093-1007 M093-F007 6 LEADS 6.3 4.3 3.5 1.22 7.87 450(318) 270(191) 6.1 2.5 2.44 31.48 55148614 330(233) - - -
M093-FC11 M093-8011 6 LEADS 4.1 2.54 5.5 0.48 3.19 450 18) 270(191) 3.75 3.9 0.96 12.76 550(388) 330(233) - - - - -
M0934C14 • M093-F D14 5 LEADS 3.4 2.27 7 0.324 2 450(318) 270(191) 3.2 5 0,648 8 550(388) 330(233) - -

- M093-EF-206 .4 -LEADS - - - - - - - 3.85 4 0.96 12.76550(388)
- M033-FD-301' •5 TERM. 3.4 1.54 1 0.14 0.85 450(318) 2 7 0 ( 1 9 1 ) _ / . 2 7.8 0.28 3.4 550(3843)3.30(233) -
- M093-FD-315(5)` 6 TERM. 3.4 1.54 11 0.14 0.85 450018) 270(191) 2.2 7.8 0.28 3.4 550(388) 330(233) - - -
- 64093+F-402 4 TERM. - - - - - 4.5 3 1.5 16.9 550L3881 330(233) - - -
- M093-FD-8007' 8 TERM. 6.3 4.3 3.5 1.22 7.87 450(318) 270(191) 6.1 2.5 2.44 31.48 550(388) .330(233) 3 4.95 0.61 7.87 550(3881 330(233)

33012331
330(233)
330(233)

- M093-FD-8107` 8 LEADS • 6.3 4.3 • 3.5  1 . 2 2 7.87 450(318) 270(191) 6.1 2.5 2.44 31.48 550(388) 330(2331 3 4.95 " 0.61 7.87 550(388)
550(388)M093-FD-8011 B TERM. 4.1 2.64 5.5. I 0 . 4 8 3.19 450018) 270(191) 3.75 3.9 0.96 1218 550(388) 330(2331 4.9 • • 7.8 : 024 1. 3.19

- M093-1,)-8014 8 TERM. 3.4 2.27 7 0.324 2 450(318) 270(191) 3.2 5 0.648 8 550(368)i 330(233) 1:6 •••• - 9.9 '.• 0.612 ' - 2  - .  ,_ 550(388)

1) W i t h  24 volts drive.
2) Va l u e s  shown are for reference only and are correct to the best of our knowiedge at the time of publication, but are subject to change without notice. Parameters to be used as part of a specification should be verified with the factory.
3) Vo l tage  shown is per phase at rated current at zero steps per second, with winding at 25°C. Resistance tolerance and winding temperature will influence voltage.
4) Tolerance is r20%. Measured at 1 kHz with a General Radio #165013 impedance bridge having a 1 volt rrns open circuit sinusoidal signal. Rotor position preconditioned by energizing same phase, then deenergizing same phase during measurement without changing rotor

position.
5) H a s  double end shaft.

These motors are obsolete and should not be used in a new application design. They can be provided to support existing systems.



2000

BASIC
MOTOR
SERIES

NOMINAL
ROTOR
INERTIA
LB-IN2

(kg-cm')

MINIMUM
RESIDUAL
TORQUE

OZ-IN
(Ncm)

•
TYPICAL

TORQUE TO
INERTIA
RATIO

•
MAXIMUM

OVERHANG
LOAD

LBS (kg)

MAXIMUM
THRUST

LOAD.
LBS (kg)

,
APPROX. WEIGHT

LBS. (kg)

NET SHIPPING
r

M091 0.23 2 15.6 x 103 25 50 3.25 4
(0.67) (1.41) (15.63) (11.3) (22.7) (1.48) (1.82)

M092 0.42 4 17.2 x 103 25 50 5.5 6.75
t (1.23) (2.82) (17.23) (11.3) (22.7) (2.5) (3.1)

M093 0.64 7 16.8 x 103 25 50 7.75 9
(1.87) (4.94) (16.83) (11.3) (22.7) (3.52) (4.1)

a0 VDC

—
4 6

4 AMPS

___ :_________________

30 V00
0.22 ili.IN,--2

....0

300

200

160

60 VI36

zuu

210

140

70

0
002 1.8.16.-2

30 V00

MECHANICAL SPECIFICATIONS (I)

0) Values shown are for reference information and are correct to the best of our knowledge at time of publication, but are
subject to change without notice. Parameters to be used as part of a specification should be verified with the factory.

Typical Torque Versus Speed Characteristics
200

150

100

50

0
0 (01

TORQUE - OUNCE INCHES Ncm

1000 (5) 2 0 0 0  ((0) 3 0 0 0  05) 4 0 0 0  (20)
SPEED - STEPS SECS [1.8° - 200 PULSESIREV(

105

70

0
5000 (25)

(RPS)

M091-FD-8009 OR M091-F08109 MOTOR WITH
SS2000MD7 4 AMP, 30 VDC/60 VDC SLO-SYN
MOTION CONTROL - SERIES CONNECTION

DC - 13

600

375

260

126

TORQUE-OUNCE INCHES

0.64916..t.2

0 (C))

TORQUE • OUNCE INCHES Nom

0 (0) 2 0 0  I I)  4 0 0  (2) 6 0 0  (3) 6 0 0  (4)
SPEED • STEPS SECS {1.8° - 200 PULSES/REV]

1000 (6)
(RPS)

M092-FD-8009 OR M092-FD-8109 MOTOR WITH
SS2000MD7 4 AMP, 30 VDC/60 VDC SLO-SYN
MOTION CONTROL - SERIES CONNECTION

Nom 356

JO 005

100016) 2 0 0 0  (10) 9 0 0 0  (16) 4 0 0 0  (20)
SPEED - STEPS SECS [1 -  200 PULSES/REV)

260

176

66

5000 26 )
(RPS)

M093-FD-8014 OR M093-FD8114 MOTOR WITH SS2000MD7
5.0 AMP, 30 VDC/60 VDC SLO-SYN MOTION CONTROL - SERIES CONNECTION



SLO-SYN® DC Step Moton,:

BASIC
MOTOR
TYPE

"A"
MAX, STANDARD MACHINING OPTIONAL POST-MACHINING

2.47 *SHAFT RUNOUT [ 0 0 5 1 ]  MAX. *  SHAFT RUNOUT 001 [0.026] MAX.M091 [62.74]
.002

• * *  DIAMETER TOLERANCE ± .002 [0.051]
DIAMETER CONCENTRIC TO SHAFT DIAMETER

**DIAMETER TOLERANCE 2.001 [0.026]
DIAMETER CONCENTRIC TO SHAFT DIAMETER'  3 . 7 2M092 [94.49] WITHIN .003 [0.077] Y.I.R. WITHIN .001 [0.026] T.I.R.

5.10 * * *  SURFACE SQUARE TO SHAFT DIAMETER * * *  SURFACE SQUARE TO SHAFT DIAMETER
M09 3 [129.54] WITHIN .003 [0.077] T.T.R. wn'HIN .001 [0.026] T.I.R.

BASIC
MOTOR
TYPE

"A*
MAX. STANDARD MACHINING OPTIONAL POST-MACHINING

M091 1.66[93.47 ] *  SHAFT RUNOUT .002 [0.051] MAX.
4 *  DIAMETER TOLERANCE 11002 [0.051 •

- D I A M E T E R  CONCENTRIC TO SHAFT DI METER
WITHIN .003 [0 .071  T.I.R. .

SURFACE SQUARE TO SHAFT DIAMETER •
• WITHIN .003 [0.077] T.I.R.

*  SHAFT RUNOUT .001[0026] MAX.
* *  DIAMETER TOLERANCE 2.001 [0.026] .

DIAMETER CONCENTRIC TO SHAFT DIAMETER .
WITHIN .001 [0.026]1‘,I.R.

* * #  SURFACE SQUARE TO SIIAFTVAMETEli
WITHIN .00110.026].T.I.R. ,   .  .

•
. M 0 9 2 4 93 -i•Iii.22-1

'  4  -• .  •
. M 0 9 3  •

• •  •
'. [160.023 '. . . .

DIMENSIONS, M090 SERIES MOTORS

*4-40 UNC-28 THRU
TWO 10 PLACES

FLOCATED 1801 APART
ON 1.1312 [46.02] B.C. t

g.23
2.750

[10]

140
2 E1 5[5-1-1 T H R U

7o . . 5 3
4-MOUNTING HOLES

1.360

IN]
j69 .34]
1R9.85.1

SHAFT EXTENSION FOR
DOUBLE END TYPES

°  *3745

[ M ]

5,19 2 .04
[30.2 21.1]-'1

..18 STRANDED LEADS
12"[304] MIN. LENGTH

10)1-
.048 1.21

2.1375 d * *
[73.025]

i
.3750 *
.3/45

[ W ]

MODELS WITH LEADS

N O T E S
I :  All dimensions apply before

bainting/pl sting.
2:9imenslons in broc1m1s ore

millimeters,

t  Double ended shafts only

1.360
1.380

134.541
L35.061

[ A10 THRU
4-MOUNTING HOLES

2.14
[54.36]
MAX.

SHAFT EXTENSION FORlf_
DOUBLE END TYPES  - 7

ACCESS TO
TERMINALS
BEHIND PLATE

1 .  1.360

34.541IWOTS1.38$[ .1Z   2 7 3 0
 2 . 7 5 0

[ R A

.375G ,„

.3745

15A1

1.19 . 0 5
[30.2 21.37

* *

l I2.875 * *
[73,025]

I I
r

.3750 *

[ M I

1.19 2,02
[30.22 0.6]

MODELS WITH CAST TERMINAL ENCLOSURE

3.26
[82.1311
MAX.

11

[82.81]
3.385

NOTES,- -
I.- All dimensions apply before

painting/plat Ina.
Dimenslons in broclmts are

• = 111 = = . 1 . . . . . . 1 9 A l t 9

DC - 1,



2 0 0 0

SICM BASICMOTOR
TYPE

.0,,,
MAX.

STANDARD MACHINING OPTIONAL POST-MACHINING

M o g i D290.2993 *sHAn-RUNOUT .002 [0.051] MAX. .  .  .
**DIAMETER TOLERANCE 3.002 [0.051]

DIAMETER CONCENTRIC TO SHAFT DIAMETER
WITHIN .003 [0.077] T.I.R.

* * *  SURFACE SQUARE TO SHAFT DIAMETER
WITHIN .003 [0 .077]  T.I.R.

* SHAFT RUNO0T 1301100263 MAX.,. ,.... ; .
* *  DIAMETER TOLERANCE 2.001 [o.026]-  -  •  •.,

DIAMETER CONCENTRICIVSHAPTDIAMETEN , : ]
WITHIN Do i  [ o ; g o ]  T.E.R.- . - . , i ; • •  - - • . .

SLINFACE.ROUAIRE10 SHAFT DIAMETER,'•'
WITHIN .001 [0.026] 7.1.R. •  ., .. .-.

M 0 9 2 3.34(161.04]

M093
771.

[195.83]

DIMENSIONS, M090 SERIES MOTORS

37/

69341
[69.esj

1.380
1 . N I• T a l

A

: g 4  M i l  T H R U
4-MOUNTING HOLES

2.14
[54.36]

MAX.

ACCESS TO
TERMINALS
BEHIND PLATE

1,360

I[34.51.38041
L3t0011 t i s i ;

526
[82.131]
MAX,

OA - . 1 1}..1.1"[22.:1]
3.3135[85.979] 0  MAX.---

ENCODER MODELS

NOTES,- - -
1.- All dIrnensionsapply before

paintIng/plo1Mg.
2 r  Dimensions is brackets ore

miiiimeters.

,te - D 3 6 %  MAX.

4 - [  1'782] MAX.-01

2750
[69.85]

[28.4] 1 . 3 7 5[34.92]
1.12

2.760
[69.65]

IR NJ 0 THRU
4-MOUNTING HOLES

3.56
[90 43]

MAX.

1.7B
[45.22]

MAX.

NOTES - - -
1-0inmolens In brackets are millimeters.
2-Tolerance on decimals - - -

.XXX ±  0.005 [0.131 I  otherwise specified.

.5% w  3 0.02 [o.e] " . "
3-DImensions shown notify before painting or plating.
4-  This drawing show. only those features which are pertinent

to the form, III, and function of the motor.

VENT SCREW MUST BE LOOSENED
ONE (11 TURN 9EFORE OPERATING
AND LEFT LOOSE WHILE OPERATING

TING PLUG SUPPLIED
WITH MOTOR

m"--(M55] REF.

VISCOUS DAMPED MODELS (see page DC-27)

:g[]
:073 [ . 9 8 ] - 1 '

MOTOR CAN BE OPERATED HORIZONTALLY AS SHOWN
OR MOUNTED VERTICALLY WITH SHAFT DOWN

[:.79] MAX.

* * *

3760
I *

9.5251
9,5123

1 . 2 3± .03
M091- [ A ]  mAx . -1^  [31,2 3  0.8]

.4-M092-D39:952i MAX.- -9

4-111099-[4:.°623

"IF
1.20

[30.48]
MAX.

F

*  SHAFT RUNOUT .001 [0.026] MAX.
,  DIAMETER TOLERANCE . 0 0 2  [0,051]

DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN .003 [0.077] T.I.R.
* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN .005 [0.127] T.I.R.

DC - "15



SLO-SYN® DC Step Motors

110mm Frame Size Models (NEMA Size 42)
165mm Frame Size Models (NEMA Size 66)

• Fo r  full-step (1.8°), half-step (0.9°) or microstep operation

• ±5% step accuracy, noncumulative

• Enclosed terminals for external connections

• Can be supplied with 4, 6 or 8 connections

• ClaSs B insulating materials

• Can withstand up to 2-1/2 times rated current (instanta-
neous) without demagnetization

• Operate in ambient temperatures from -40°C to +65°C (-40°F
to ÷149°F)

• 100°C (212°F) maximum motor shell temperature

• Shafts have flats (M111 models) or
keyways (M112 and M172 models)

• Constructed to provide long life with no
regular maintenance

• N o  ratchets, detents or gears to wear
out

TYPE NUMBER DESIGNATIONS
M111, M112, M113 AND M172 MOTORS

Frame Diameter
11 = 4.2"
12 = 4.2"
17 = 6.5"

M E D D -  F O * * * *

1 = Single Stack
2 = Double Stack
3 = Triple Stack

LIIdentification Suffix
(Coil Rating)

D =6 or 8 connections,
round flange

F = 4 connections,
square flange+

J = 6 or 8 connections,
square flange,
sealed against
ingress of liquids
or dust

+ NOTE: Except the M111-FF401 which has a round flange.

Refer to page DC-27 for availble options.

Motors For "HAZARDOUS DUTY"
Locations
The MX111-FF-401U, MX112-FF-401U and
MX112-FF-401EU motors meet the specifi-
cations for motors operating in "Hazardous
Duty" locations as defined by UL Class 1,
Group D requirement. "Class 1" is designated
as locations in which flammable gasses or
vapors are, or may be, present in the air in
quantities sufficient to cause explosions of ig-
nitable mixtures. "Group D" includes atmo-
spheres containing gasoline, petroleum,
naphtha, acetone, lacquer, solvent vapors
or natural gas.

MX111-FF-401U

DC-1E



110mm (NEMA Size 42) & 165mm (NEMA Size 66) RATINGS and SPECIFICATIONS

MOTOR
TYPE
5f/0

ACCURACY
CONNECTIONS

TYPICAL
TIME
FOR

SINGLE
STEP (rcS)

(1)

UNIPDLAR CONFIGURATION • BIPOLAR .CONFIGUHATIQN. '  '

NOMINAL
: DC
VOLTS
(3)-

RATED
AMPERES

PER
WINDING

NOMINAL
RESISTANCE

PER
WINDING

(25 C)
OHMS (2)

NOMINAL
INDUCTANCE
PER PHASE

' (MILLI-
HENRYS

MINIMUM
TORQUE

02-IN

HOLDING.

(Nan)

SERIES CONNECTION • ,  PARALLEL CONNECTION

'
MINIMUM HOLDING •

TORQUE .  ,
02-ININen) -

MINIMUM
TORQUE

02-1N

HOLDING

NUMBER TYPE (2)(4)) 20 ON 10 ON VOLTS AMPERES R L 200N 100N 1 VOLTS  AMPERES R '1. 200N 10 ON
A1111-F012 6 TERM. 4.4 2.26 6.1 0.37 2.3 626(441) 375 (265) 3.2 4.3 0.74 9.2 85 0 (600) 500(353) - - - -
M111-€1116' 6 TERM. 4.4 1.7 8 0.21 1.1 625 (441) 375 (265) 2.4 5.7 0.42 4.4 850 [600),•500 (3531. - - - - -
M111-F F-206 4 TERM. - - - - - 3.5 5 0_7 9.2 760 15371_ - - - -
Mi 1 1-FD-327* 6 TERM. 7 4.1 3.5 1.17 7.2 625 (441) 375 (265) 5.85 2.5 2.34 28.8 850 (600) 500 (353) - - - -
'11,1111 -FF-401 4... . .:TERM-:.:. . .- .: - - - - - 4 3.4 1.14 17.7 55 0 (6001,,50 0 (3531_ -  ' - - -
MX111-FF-401 4 TERM. - - - - - - 4 3.4 114 17.7 850 (6001_5D0 13531, -- - -- - - -

M11140-8003' 8 TERM_ - :6.93- 1.55 4.47 26.2 625 (441) 375 (265) 9.8 11 8.94 105 85 0 (600)., 50 0 1353(, ' 4.9 - •  2. 2.24 ' 26.2 '  . 85 0 1600) 500!353)
-500(353)
500 (353)

Mil 1 -FD-8007' 8 :TERM:.,:." 7..' • 4.1 3.5 117 7.2 625 (441) 375(265) 5.85 26 2.34 28E 85 0 16001,500(3531 293 - 5' : ' ' ' ' . .',11.585 '. 7.2 :  850(600)
850 (600)M111401012 8 TERM. 4.4 2.26 6.1 0.37 2.3 625 (441) 375 (265) 3.2 4.3 0.74 9.2 850 (6001 500 (3531, 1.6 8.63 0.185 2.3

M111-FD-80151 8 TERM 4.4 1.7 8 0.21 1.1 625 (441) 375 (265) 2.4 5.7 0.42 4.4 850 (5001 50 0 (353), 1.2 11.3 0.105 1.1 850 (600) 500 (353)
M112-F008' 6 TERM. 7 5.8 3.8 1.53 14 1125 (794) 675 (477) 8.25 2.7 3.06 56 139019811_830(5861. _ - -
M112-FD12 6 TERM. 5.5 3.66 6.1 0.6 5.3 1125 (794) 675 (477) 5.2 4.3 1.2 21.2 1390(981L 830 1586)_ - - - - -

-11.1112-EJ 2 6 TERM. 5,5 166 6.1 as 52 1125 (794) 675 (477) 5.2 42 1.2 212 1300(9811_83 0 (5861, -- , - - -
M111-FF-206 4 TERM. - - - - - - - 2.95 6 0A9 8.8 13901981) -- - - - -
M112-FE-401 4 TERM. - - - - - 195 4 0.49 8.8 950(6711 675(47T}, - - - - -

11AX112-FF-401U4 TERM. - - - - - - 1.95 4 0.49 8.8 950(6711 675 (477). - ...-. - - -
M112-FJ-326" 6 TERM. 6 1.52 15.2 0.1 0.65 1125 (794) 675 (477) 2.15 10.75 0.2 3.52 139 0 (981), 830 (585). - - -
M112-E1-327- 6 TERM. 6 2.26 9.2 0.246 2.2 1125 (794) 675 (477) 3.2 6.5 0.492 8.8 1390 (981)• 8301586E - -

M112-FJ-335(5)* 6 TERM. 6 2.26 9.2 0.246 2.2 1125 (794) 675 (477) 3.2 6.5 0A92 8.8 139 0 (9811 830 (5861. - - - - - -
M112C.1-344(5)• 6 TERM. 6 1.52 15.2 0.1 D.88 1125 (794) 675 (477)

„„.
2.215 10.75 0.2 3.52 139 0 191311830 (586) - - - - -

M112-F -8005' 8 TERM. 7 52 18 1.53 14 1125 (794) 675 (477) 8.25 2.7 3.06 56 139 0 (981) 8303586E 41 5.4
. .
• 0.765 ...Y.

.
ii.iii 14 1390 (981) 830 (556)

M112-FD-8012* 8 TERM. .5.5:= 3.66... 6.1 ' 0.6 5.3 " 1125 (794) 675(477) 52 42 1.2 21.2 1390 (981) 830 (586)_ 2.6 - ' 8.6 0. 5.3 13901981) 830 [5861
M112-F.1-8012 8 i TERM." 5.5 i 316 6.1 0.6 5.3 1125 (794) 675 (477) 52 43 1.2 21.2 1390 (981), 830'(5861 '2.6 - 81  '  0.3 "i"". 53 139 0 (981)_

139 0 (981)
830 (586)
8301586/M112-F.1-8018' 8 TERM. 6 2.1 9.2 0.242 2.1 1125 (794) 675 (477) 3 6.5 0.483 84 1390 (981) 8301586) 1.5 13 0:12  aal

M(12-1-.}8025" B TERM. 6 1.75 12.7 0.137 1 1125 (794) 675 (477) 2.5 9 0.274 4 1390 (961). 830 (580), 1.25 18 0.069 1 1390 (981) 530 (586)
M112-1-1-8030` 8 TERM. 5 1.52 15.2 0.1 0.88 1125 (794) 675 (477) 2.15 10.75 0.2 3.52 139 0 (981) 830 (586) 1.1 21.5 0.05 0.88 139 0 (951) 830 (586)
M113-FF-401 4 TERM. - - - - - - 4.5 6 0.75 17 2150(151811290 (9111 - - - - -

M172-FD-306' S TERM. 24 2.35 15 0_15 1.98 2700 (1906) 1600 (1130) 3.3 106 0.3 7.92 1980(13981 - - - - - -
M172-FD-308' 6 TERM. 24 145 20 0.075 196 2700 (1906) 1600 (1130) 2,1 14.1 0.15

-3300(23301
4.24 330012330)1980(13981 -

M172-FF401 c 4 ' TERM. - - - - - - 2.6 4 0.65 141 2000(1412):12001847) - - - , -
N1172-FD-8030 8 TERM.:' I 24 ii 225 15 0.15 260 2700 (1906) 1600 (1130) 3.3 10.6 02 10.0 3300(2330),1980(13981 17 21,5 n i t ) 2.5J 3300[2330),

3300(2330)
1980 (1398)
1980(1398)M172-80-8040' 8 . TERM. 24 145 - 20 0.075 , 1 9 6 2700(1906)1800 (1130) 2.1 14.1 0.15 4.24 3300(2330)1980(1398) 1 i 28.3 06375 196

With 24 volts drive.
Values shown are for reference only and are correct to the best o our knowledge at the time of publication, but are subject to change without notice. Pa arneters to be used as part of a specification should be verified with the factory.
Voltage shown is per phase at rated current at zero steps per second, with winding at 25°C. Resistance tolerance and winding temperature will influence voltage.
Tolerance is *20%. Measured at 1 kHz with a General Radio #1650B impedance bridge having a 1 volt rms open circuit sinusoidal signal. Rotor position preconditioned by energizing same phase, then deenergizing same phase during measurement without
changing rotor position.
Has double end shaft-
These motors are obsolete and should not be used in a new application design. They can be provided to support existing systems.



SLO-SYN® DC Step Motors

BASIC
MOTOR
SERIES

NOMINAL
ROTOR
INERTIA
LB-IN2

(kg-cm2)

MINIMUM
RESIDUAL
TORQUE

OZ-IN
(Ncrn)

TYPICAL
TORQUE TO

INERTIA
RATIO

MAXIMUM
OVERHANG

LOAD
LBS (kg)

MAXIMUM
THRUST

LOAD
LBS (kg)

APPROX. WEIGHT
LBS. (kg)

NET SHIPPING

M111 1.34 6 11.2 x 103 25 50 8 9.25
(3.93) (4.24) (11.23) (11.3) (22.7) (3.63) (4.2)

MX111 1.34 6 11.2 x 103 25 50 9 10.25
(3.93) (4.24) (11.23) (11.3) (22.7) (4.08) (4.65)

M112-FD 2.75 12 9.8 x 103 25 50 16.7 16.5
M112-FJ (8.06) (8.47) (9.81 (11.3) (22.7) (7.57) (7.4)

.‘. •
MX112 2.75 12 9.8 X 103 25 50 16 18

(8.06) (8.47) (9.83) (11.3) (22.7) (7.26) (8.16)

M113 4.1 20 9.1 X 103 25 50 22 25
(12.0) (14.12) (9.13) (11.3) (22.7) (10) (11.4)

M172 21 50 3.1 x 103 50 100 50 56
(61.5) (35.31) (3.13) (22.7) (45.4) (22.7) (25.4)

MECHANICAL SPECIFICATIONS (1)

(1) Values shown are for reference information and are correct to the best of our knowledge at time of publication, but are
subject to change without notice. Parameters to be used as part of a specification should be verified with the factory.

Typical Torque Versus Speed Characteristics
600

450

300

150

TORQUE = OZ. IN Ncm 1 2 0 0  TORQUE = OZ, IN

0
0 ( 0 ) 2000 (10) 4 0 0 0  (20) 6 0 0 0 ( 3 0 )  6 0 0 0 ( 4 0 )

SPEED - STEPS SECS [1.8° - 200 PULSES/REV]

424

318 9 0 0

212 6 0 0

105 3 0 0

0
10000(50)

(RPS)

M111-FF206 MOTOR WITH SS2000D6
6 AMP, 180 VDC SLO-SYN MOTION CONTROL

TORQUE .oz-in
1 8 0 8 n - -

1600

1200

900

600

300

0 (0) 2000(10)

Ncm
. 1272

D69

847

636

353

212

4000(20) 6 0 0 0 ( 3 0 )  8 0 0 0 ( 4 0 )  10000(501

SPEED - STEPS SECS 11,0' 200PULSES1REVI ( R P S )

M113-FF-401 MOTOR WITH SS2000D6
6 AMP, 180 VDC SLO-SYN MOTION CONTROL

0
0 {0) 2 0 0 0 ( 1 0 )  4 0 0 0 ( 2 0 )  6 0 0 0 ( 3 0 )  0 0 0 0 ( 4 0 )

Ncm

SPEED - STEPS SECS [1.8° - 200 PULSES/REV)

847

636

424

212

0
1000000

(PIPS)

M112-FF206 MOTOR WITH SS2000D6
6 AMP, 180 VDC SLO-SYN MOTION CONTROI

TORQUE .oz-in
5000

• •

4000

3000

200

1000 . 1 .

o
0 (0)

Ncm

2000(10) 4 0 0 0 ( 2 0 )  5 0 0 0 ( 3 0 ) 8000(40)

3531

2825

2116

1412

706

0
10000(50)

SPEED - STEPS SECS 00°  - 200 P111..SESiREVI ( R P S )

M172-FF-401 MOTOR WITH SS2000D12
8 AMP, 180 VDC SLO-SYN MOTION CONTRO

DC -



[ - . 5 0  NPT

SHAFT EXTENSION FOR
DOUBLE END TYPES

L

REMOVE NAMEPLATE FOR
ACCESS TO TERMINALS

.3750 0

.3745
[9.5251
1,9.512]

1.25 ±  .05
[31-8 ±  1.3]

NOTES
-Dimensions in brackets are millimeters.

2 -  Tolerance on decimals - - -
.XXX = ±  0.005 [ O M ]  unless otherwise specified.

3 -  Dimensions shown apply before pointing or plating.
4-Th is  drawing shows only those features which are pertinent

to the form, f i t ,  and function of the motor.

DIMENSIONS 3-MOUNTING HOLES AT 420.
(3.000 [76 .20 ]  BOLT CIRCLE)
TAPPED ' 1 0 - 3 2 ,  . 3 8  [9 .65]  MIN. DP.
.26 [6.61] 0  REF, X  8 2 .  C'SINX

14-1.000 [25.40] USABLE FLAT

* * * / - . 0 9  [2.29] MAX. RAD.

2.186 * *
[55.52]

.3750 eyt
3745

. M A X  . 0 5 5  [ 1 . 3 9 1 _ ,  i r 9 9 . 5 . 5 2 i 2 5 1
- [ 2 2 8 ]  . 0 6 9  1,1.76.1

 4 . 7 4  „ „ , „  1 . 2 5  i t  .02 4 . 2 3  0  MAX.[120.40] MAX. - - - - - -  ♦ 4 - [31.5 ± 0.6] [ 1 0 7 . 4 5 ]

*  SHAFT RUNOUT .002 [0.051] MAX.
* *  DIAMETER TOLERANCE ±  .002 [ 0 . 0 5 0

DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN .003 [0 .077]  T.I.R.
* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN .003 [0 .077]  T. I .R.

M111-FD MOTORS, STANDARD AND DOUBLE END

tvr3313

8 . 5 1  8.08

2.91 [a] 0 THRU
4-MOUNTING HOLES

1
1.750

[44.45]

.-50(4%]

46 60 1.25 . 1 6
[31.5] [ 4 . 0 7 ]

REF.

3.5{
T 4 g[ROd

3.21
[81 53]
MAX.

.50

NOTES.- -
1.- A l l  o p p l y  before poInting/ploting.

2 . -  Dimensions in brackets ore millimeters.

.3750
M g

[9.5251
9.5I2j

018 STRANDED LEADS
t e  I 304.1 MIL LENGTH

3-MOUNT1NG HOLES AT 120*
(3.000 [76.20] BOLT CIRCLE)
TAPPED *10-32, .36 [9.143 MIN. DP.,
.24 (6.10] 0  REF. C A I N E '

.50-34N.P.T. WITH
INSULATED GROMMET r e - -  p g i d  USABLE FLAT1 g i  [.56 [14.2]I.D. -

[11-
fga[t14]-..--

5.06
[128.53] MAX

MX111-FF-401U MOTORS, STANDARD AND DOUBLE END

*  t z t - - . 0 9 0  [2.29] MAX. HAD.

.3750 *
757476

[ W I

-- 12: (1

2. N.53 RAD:

1.7 _E,0.6221,0 MAX.--
/ / _ , .  4---MOUNTING HOLES AT 90rf

. - - -  ( 3 .625  [92.06] BOLT CIRCLE)
TAPPED *10-32, .36 [5.14] MIN.OP.

4.20
[106.68]

MAX.

*  SHAFT KNOUT .002 [0.51] MAX.
9 *  DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN .003 [0.077] T.I.R.

* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN .003 [0.077] T.I.R.

REMOVE NAMEPLATE FOR
ACCESS TO TERMINALS

SHAFT EXTENSION FOR
DOUBLE END TYPES

L

. 3 71 0 *
N3,7542551

[9.512,1

1.25 ±  .05
[31.8 ±  1.3]

NOTES - - -
i -Dimension. In brackets are millimeters.
2 -  ToNronce on decimals - - -

.XXX = * 0 . 0 0 5  [0.13] unless otherwise specified.
3 -  Dimensions shown apply before painting or plating.
4-Th is  drawing shows only those features which are pertinent

to the form, f i t ,  and function of the motor.

' 4 0 4  WOOBRUFF KEY S U P P L I E D - \ \

- .09
[2.29] -  •  . 0 6 9  1.76,1

[1767.99.55]  MAX.

4 - -

3-MOUNTING HOLES AT  120.
(3.000 [76 .20 ]  BOLT CIRCLE)
TAPPED 4'10-32, . 3 6  [9 .65)  MIN. DP.
.26 [6.61]  0  REF. X  8 2 °  C SINK

.52 [13.2]

.48 [12.1]
O

2.186
[55 52] W7 -i-

.5000

.4995 "
[12.700]
L12.687 •I

138 ±  .02
[35.1 ± ( Is)

.2,§ (3 .21

.125 3.18
4.23

[107.45] 0  MAX.

*  SHAFT RUNOUT .002 [0.051] MAX.
* 4 .  DIAMETER TOLERANCE *  .002 [ 0 . 0 5 9

.." DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN . 0 0 3  [0 .077]  T.I .R.
* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN .003 [0 .077]  T. I .R.

M112-FD MOTORS, STANDARD AND DOUBLE END MODELS

DC 1 9

.561

m a i l o a a v a a a m i a a a r e . ) . . . . . M .



SLO-SYN® DC Step Motors

DIMENSIONS

-7.750
[44.45]

3.5001
[88.90]

•
k t . 7 5 0

44.45]
3.500

.50-14 NPT

REMOVE NAMEPLATE FOR
ACCESS TO TERMINALS

.291 [7.40] 0  T I M

.271 1731
4-  MOUNTING HOLES

SHAFT EXTENSION FOR
DOUBLE END TYPES

500 I 0 4 .
4995 0

[12.7001
112,687)

1.25 t  .07
[31.8 ±  t a q -

NOTES - - -
I -Dimensions hi Mocha's ore
2-  Tolerance an decimals - - -

.XXX ± 0 . 0 0 5  [0.13] unless otherwise specified.
3-Dimensions shown apply before Online or Online.
4 -  This drawing shows only those leolures which am pertinent

in the form, t i t ,  and function of the motor.

.36 922N1J

[229]  MAX. MAX. - - 1 ' ° 6 7  - l e lJ
1...7.54 [191,52] MAX. (SINGLE ENb TYPES)

7.67 [194.62] MAX. (DOUBLE ENO TYPES)

5-MOUNTING HOLES AT 120°
(3.000 [76.20] BOLT CIRCLE)
TAPPED fP10-32, .38 [9.65] MIN. DP.,
.29 [7.37] 0  REF. X 82° C'SINK

11 0  [2-5,-6-1 USABLE KEYWAY.990 25.15

MAX. RAD. 2 . 1 4
,-1.00 [25.40]

[54.36]
MAX.

2.186 , . * *
[55.52]

'9319.6245

LilIg.16711]

1.38 ± .02
[35.1 ±  0.6]

-  [M]

H [ [ 4 6 2 1 t 8 ]  MA)('- ' 1 1

4.26 0  MAX.- - 0 . 1108.21]

.517

4.20
[106.68]

MAX.____f

*  SHAFT RUNOUT .002 [0.050 MAX.

DIAMETER TOLERANCE 1.:0„000 E g . „ ,'°26]
DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN .003 [0.077] T.I.R.

* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN .003 [0.077] T.I.R.

M112-FJ MOTORS, STANDARD AND DOUBLE END MODELS

T  -T4 .45 ]
3.51
3.49

[ M ]

4_ 1,750
[44.45]

3,42 6 6 . 6

.50-14 NAT
WITH .56 [14.2] I A
INSULATED GROMMET . 1 6

[4.1]

4 -  MOUNTING HOLES

3.21
01.5j
MAX,

.30
[12,7]

*14 STRANDED LEADS
120[304] MIN. LENGTH

FROM GROMMET.

[17A.:1].Ax.
NOTES - -

1 -  Dimensions In brackets ore mil limiters.
2 -  Tolerance on decimals - - -

.XXX 2 0 . 0 0 5  [0.13] unless otherwise specified.
5 -  Dimensions shoran apply before painting or plating.

drowing shows only those features which ore pertinent
to the form, Ill, and function of the motor,

MX112-FF MOTORS, STANDARD AND DOUBLE END MODELS

3-MOUNTING HOLES AT 120°
(3.000 [76.20] BOLT CIRCLE
4'50-32, .36 [9.1] MIN. DEEP
.24 [6.1J R E F.  s 92°  C'S1NK

.99

1`25.211.01 USABLE KEYWAY

2 187
2.188

--f[24fl
.6250
6245

RAJ

1.3B
[35.1] " -

.34
[8.6] RA

.517

1k

190 4.83

4.20 MAX,
[106.7]

4,20
[106.7]
MAX.

DC - 21



2000

MODE! A MAX
M111,E 5.29(134,87)
M112 7.54(191.52)

M112E 7.67 (194.82)
MH112E 8.29 (210.57)
M111C 7.10(180.34):
M112C 9.35 (237.4_10_)_

MH112C 10.16(256.54)

DIMENSIONS

3.505
3.4950
p 9 . 0 3
88.77

0 0.291E7.40)
0.271 6 . 8 8 )  THRU
4 MOUNTING HOLES

4.200
(10X6.68)

M A
0 4 . 2 6
(108.21)

MAX

0.190
0.188
(4.83)
(4.78

1.25±0.02 A  MAX
(31.8±.6)  * * *

1 . 0 I T 5 . 6 5 1
.990 25 .15
USABLE FLAT

R 0 .09
(2.29)
MAX

0.338
0.318
(8.58)
(8.08)

2.187
2.1860
(55.546) 0 . 3 7 5 0
(55,520) 0 . 3 7 4 5 0

(9.525

.50-14 NPT

.28(7.1

.36 9 . 1
(

.057(1.44

. 0 6 7 ( 1 . 7 q

3X #10-32,  . 3 8 ( 9 . 6 5 )
MIN DP. 0 . 2 9 ( 7 . 3 7 )  REF
X 82* C 'SINK 120 '  APART
ON A 03 .000 (76 .20 )  B .C .

1.010(25.65
.990(25.15
USABLE KEYWAY

0.517
0.502
(13.14)
(12.75)

* * 0 . 6 2 5 0 -
0.62450
(15.875)
(15.862)

NOTES:
1. OTHER THAN THE DIMENSIONS SHOWN. THE

PARAMETERS FOR M112 8 MH112 MODELS ARE
THE SAME AS THE MI I I  MODELS.

2. DIMENSIONS IN BRACKETS ARE IN MILLIMETERS.
3. TOLERANCES:

* SHAFT RUNOUT .002(.051) MAX.
11( DIAMETER I C  TO SHAFT DIA
WITHIN .003(.077 T, I . R .
***  SURFACE SQUARE TO SHAFT DIA.
WITHIN .003(.077) T. I . R .

A MAX

1.38±0.02
( 3 5 . 1 t . 6 )

1.25±0.05
(31.8±1.3)

0.3750
0.3745
(9.525
9.512

, -

M111 MODELS

0.5000
0.49950
p12.700i2.687

1.2510.07
(31.8±1.8)

ENCODER MODELS

M112
MH112
MODELS

0.812±0,0as
(20,625±.13)
2 PLACES

M111-=FF206 AND M112-FF206 MOTORS; STANDARD, DOUBLE END AND ENCODER MODELS

DC - 21



SLO-SYNe) DC Step Motors

DIMENSIONS

- - - . 5 0 - 1 4  NAT
i f

T - P g r r i a  0  THRU

4 - t i o u N T I N 6  HOLES

SHAFT EXTENSION FOR
OUBLE E N D  TYPESt , 7 5 0

[ 4 4 . 4 5 ]

3 . 5 0 0  l i t
[ 8 8 . 9 0 ]

1.750

1 - ( ' A T T: :   ITT TEEPRL4i;EALFS"

I , k
.5000
.4995

[12L,_1,021
0 2 . 6 8 7 J

1.26 ±  .07
[ 3 1 8  ±  1 . 8 ] -

NOTES - -  -
I -  Dmenskins in Crochets ore mi l l imeters.
2 -  Tolerance on decimals -  -  -

.XXX =  1: 0 . 0 0 5  [ 0 . 1 3 ]  unless otherwise specif ied.
3-Dimensions shown app ly  before pointing i x  plat ing.
4 -  This drowng shows only those Natures which are pert inent

to the norm, f i t ,  a n d  !unct ion of the. motor.

3 6  [H1--.28 -

.g• roM

3-MOUNTING HOLES AT  120 .
{ 3 . 0 0 0  [ 7 6 . 2 0 ]  BOLT CIRCLE/
TAPPED 4 11 0 - 3 2 ,  . 3 8  [ 9 . 6 5 ]  MIN. DP.,
.29 [ 7 . 3 7 ]  0  R E F.  X  8 2 °  C'SINK

-11.! 1 1 4 - " * ° )  [ r ]  USABLE KEYWAY

i * 1 4 / - 1 , . . , 0 A 0 ) ,  [ 8 % 4 0 ]
2.14

- f -  [ 5 4 . 3 6 ]
MAX.

2.185
[55_52]

6 2 5 0  d c
.6245("um

115.662J

1:79.92 [ 2 5 1 . 9 7 ]  MAX.1SINGLE END TYPE91
[35.11,3 0 0 2 6 ]  1 . 1  0 0 % a l l  0  M A X . -

1 0 0 5 [ 2 5 5 . 2 7 ]  MAXADOLIBLE END TYPES)

*  SHAFT RUNDLIT . 0 0 2  [ 0 . 0 5 1 ]  M A X .

.001 [ 0 . 0 2 6 )DIAMETER TOLERANCE m o o  co .0003

DIAMETER CONCENTRIC T O  SHAFT DIAMETER WITHIN . 0 0 3  [ 0 . 0 7 7 ]  T. I . R .

* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN . 0 0 3  [ 0 . 0 7 7 ]  7 .1 .4 .

F 4 , W
.e.e. [9 .76J

.517
11 . 5 0 2I

6 4 1  a m  1 0 6 . 6 E 1 ]
4.20

RAlMA -T

M113-FF MOTORS, STANDARD AND DOUBLE END MODELS

111T 4 . 2 0  M A X
[106.683

.423 4.5v TH5u
4 0 4  1

1  2 . 8 5 6

4-MOUNTING HOLES

[ 6 7 . 4 6 ]

5.312
[134 .92)

2 .656
[ 5 7 . 4 6 ]

5.352
- [ 1 3 4 . 9 2 ]

REMOVE NAMEPLATE FOR
ACCESS T O  TERMINALS

NO ES - -  - - •
1 -  Dimensions in  brackets o r e  mi l l imeters.
2 -  Tolerance on decimals - -

. X X X . .  ± 0 . 0 0 5  [0.131 entries otherwise specif ied.
3-Dimension!  shown apply before pointing o r  plat ing.
4 - T h i s  drawing shows only those Imitates which ore pertinent

to the form,  f i l ,  a n d  funct ion ot  the motor.

SHAFT EXTENSION FOR
DOUBLE END TYPES

.50 N E T

r

A [M-1.1,
14--D1:3,] MAX.

M A X , - - -10 .91

M172 MOTORS, STANDARD AND DOUBLE END MODELS

:1[M]

4o*- z i o o  [25.40]
/  M A X .  RAD

Li g3
r E 9 . 8 7 6 ]Lw.gra

.517

.502
ri3.131

.6245

[ M I

4 -

6.39
[162.31)

MAX.

/

*  SHAFT RUNOUT . 0 0 2  [ 0 . 0 5 1 ]  M A X .
* *  SURFACE SQUARE TO  SHAFT DIAMETER WITHIN . 0 0 6  [ 0 . 1 2 7 ]  T. I .R .

DC - 22



2 0 0 0
MH112 (NEMA Size 42) and
MH172 (NEMA Size 66)
Motors

• Can be used for full step (1.8°), half
step (0.9°) and microstep operation

• ±5% step accuracy, noncumulative
• High power for machine tool and similar applications

• Offered with 4 or 8 connections for use with unipolar or
bipolar chopper drives

• Have cast terminal enclosure

• Optimized magnetic structure gives motor torque 10% to
100% higher than competitive motors

• Have Class F insulation for higher allowable duty cycles

• Can withstand up to 2-1/2 times rated current (instan-
taneous) without demagnetization

• Large diameter improves shaft stiffness

• Shaft has keyway for square key

• Have provisions for 4-hole mounting

TYPE NUMBER EXPLANATION - MH SERIES MOTORS

MH ❑  ❑  ❑  -  F  ❑  * * * *

Frame Diameter
11 = 4.2"
17 = 6.5"

2 .  Double Stack

Refer to page DC-27 for list of available options.

Identification Suffix
(Coil Rating)

D = 4 or 8 connections, square flange
J = 6 or 8 connections, square flange
F = 4 connections, square flange



Specifications, M H 11 2  and M H 1 7 2  Motors

!

Motor Type

Accuracy

Connections`

' : - 1
14.0::.

Thermal Resistance (°C/Watt) Series Connection  P a r a l l e l  Connection

Typical
Time
For

Single
Step(mS)
'. . (1) .

Winding
to

Frame

Frame
To
Air

Frame
To

Heat
Sink

Temperature
Winding

Limit
(°C)

Frame Volts Ampere R(ohms) L(niii)

:

MiniMUM
Holding Torque

OZ-IN (Ncm)

Volts

-
-

.

Amperes R(ohms) 1,(mH)

Minimum
Holding Torque

OZ-lN (Ncm)
- - - -

Number 10 ON 20 ON 10 ON 20 ON
 22440000:: 1760 2400MH112-FJ8020 8 TERM. 3 0.8 1.87 4.1 = 155 125 3.8 7.1 0.532 11.9..,2

(1243) (1695)  1 .9 14.1 0.133 2.98 (1243) (1695)

h-i i  i .-.FJ863iti;:• • ' 8 '.1T E R * .8. : .8 1.87 4.1 155 125 2.5 10.6 0.232 4.14 .

11776600

-(120) ; ' 0 6 9 5 ) ( 1 2 4 3 )1.25 21.1 0 058 1.03 1760 2400
(1695)

MH112-FJ4201 4 TERM. - • - 1 5 0 00.8 1.87 4.1 155 125 3.2 4 0.8 16.8 (1059)
2100
(1483) - - - - - -

MH112-F F206 l< 4 TERM. • - - 130 100 4.8 6 : 0.8 16.62090
(1412)

_ , - - -

MH172-FD8030 B TERM. 4.2 0.47 1.06 1.4 155 125 3.25 10.614 0.306 8.48
5330

(3764)
6800
(4801) 1.6 21.2 0.0765 2.12 5330

(3764)
6800

(4801)

M171172-074040!'..-, - •  - 0 : 17.0*: • 0.47 1.08 1.4 155 125 2.25 14.4 0.156 4 / 6 5339.,(3764r: P1.1D°(4801). 1.15 28.8 0.039 1.19 " 3 °(3764) .0800(4801)

MH172-FD4201 4 TERM. - 0.47 1.06 1.4 155 125 2.64 4 0.66 15.6
3000
(2118)

4 2 0 0 -
(2966) - - - -

(1)
• T h e s e  motors are obsolete and should not be used in a new application design. They can be provided to support existing systems.



2 0 0 0

BASIC
MOTOR::'.:
SERIES .

NOMINAL
:.!ROTOR ::RESIDUAL-
.... INERTIA.
. Lar..INF :-
(kg-cm2)

MINIMUM

-TORQUE
'; 02-IN
mom)

''
'TYPICAL:.

'TORQUE TO.::OVERHANG
 INERT11/,:;

RATIO '

MAXIMUM

- L O A D
LBS (kg)

MAXIMUM
THRUST

LOAD
LBS (kg)

APPROX. WEIGHT
LBS. (kg)

NET SHIPPING
MH112-8XXX 3.22 85 13.1 x 103 50 100 20.5 24

(9.42) (60.02) (22.7) (45,4) (9.3) (10.9)
MH112-4XXX 3.22 85 11 2 x 103 50 100 .4.5 24

(9.42) (60.02) (22.7) (45.4) (93) (10.9)
MH172-BXXX 21.0 50 6.1 x 103 100 150 53 62

(61.5) (35.31) (45.4) (68) (24.1) (28.1)
MH172-4XXX 21.0 „ -56 3.4 X 103 100 . 150 •53 62

(61.5) .. • ( 5 . 3 1 ) - (45.4)- (68) (24.1) (28.1)

01-1L1

200

800

400

....

547

565

282

0

40 Vac

120 Vae —_.

000

000

000

000

000

\

.--'
N., 240 V .

-,..

-...

120 Vag

6000

3000 2118

1412

706

0

,..

2000

1 0 0 0
• 8 4 0  Va r t . •

r-
' -

.........,
1.;20 'VAC. ' •

-

'"—

MECHANICAL SPECIFICATIONS (1)

(1) Values shown a e for reference Information and are correct to the best of our knowledge at time of publication, but are subject to change withou
notice. Parameters to be used as part of a specification should be verified with the factory.

Typical Torque Versus Speed Characteristics

0 (0) 2 0 0 0  (10) 4 0 0 0  (20) 6 0 0 0  (30) 8 0 0 0  (40) 1 0 0 0 0  (50)
SPEED • STEPS SECS [1.8° - 200 PULSES/REV) ( R F S )

5

4

2

TORQUE = OL IN.

MH112-FJ-4201 OR MH112-FF206 MOTOR WITH SS2000D12 6 AMP, 180 VDC
SLO-SYN MOTION CONTROL

Ncm T O R Q U E

2825

2118

1412

706

0

0 (0) 2 0 0 0  (10) 4 0 0 0  120) 8 0 0 0  (30) 8 0 0 0  (40) 1 0 0 0 0  (50)
SPEED - STEPS SECS [ I V  • 200 PULSES/REV) ( R P S )

MH172-FD-8030 Motor with SS2000D12 12 AMP, 180 VDC
SLO-SYN MOTION CONTROL - SERIES CONNECTION

Nem

4000 (20) 8 0 0 0  (401 1 2 0 0 0  4801 1 8 0 0 0  (50) 2 0 0 0 0  (100)
SPEED - STEPS SECS [1 -  200 PULSES/REV] ( R P S )

MH172-FD-8030 Motor with SS2000D12 12 AMP, 180 VD
SLO-SYN MOTION CONTROL - PARALLEL CONNECT-10

0 (0)

Fan Kits
Motors of the MH Series can usually be operated at duty cycles up to 35% to 45%
without exceeding their maximum temperature rating. If the duty cycle is greater than
45% or if the motor loading is too high, some additional means of cooling the motor
may be required. Fan Kits FAN212, FAN112 and FAN172 are offered for this purpose.
These two-piece kits bolt to the shells of the motors and can be installed in the field.
Motors tested with these kits have exhibited operating temperatures of 130°F (55°C) or
less after 900 hours of operation. This is well below the maximum motor shell tempera-
ture rating of 257°F (125°C). Order type FAN212 for an M112 motor, FAN112 for an
MH112 motor or FAN172 for and MH172 motor.

DC - 25



SLO-SYN® DC Step Motors

DIMENSIONS, MH112 AND MH172 SERIES MOTORS

291
P A  93 T118227 {

2.89
(73.4]
MAX.

- - ( , 4 4 1 ? ,  MAX.

.471C-TEsS TO TERMINALS
BEHIND  PLATE.
- •

A-MOUNTING HOLES

SHAFT EXTENSION FOR'
C0.31316 END TYPES

.5000 „A
.4993

12[..76T7]

1.25
[31.8 -

r

[642-520] MAX. S T R A I G H T  PIPE TAP

et- [ ; 0 , : : ! ; ]  MAX.-•p i

Dimension, In brackets ore millimeters.
Dimensions shawl apply before painting.
This drawing shows only thou feeler*, which are pertinent

In lb. fern,, 111, and function of the rooter.

4 - - [ I ' M  USABLE KEYWAY25.4]

.151

[4441

- Z . t B 7  * *
°

_ L I -  [ 6 6 , 5 1 ]

.6250
W.6245

[ 4 1 2 ]

1.36 . 0 2
* - [35 .1  -  0.6]

*  SHAFT RUNOUT .002 (0.051I MAX.
* *  DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN .003 (0.077] T.I.R.

* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHH4 .003 [0.077] T.I.R.

MH112 MOTORS, STANDARD AND DOUBLE END MODELS

g l 0  THRU
.404 4-MOUNTING HOLES

5.312

2.656
[67.46]

[134.92]

2.656
[67.46].

5.312
[134.92]

ACCESS TO TERMINALS
BEN ND PLATE

SHAFT EXTENSION FOR
DOUBLE END TYPES

.5000

.4995
p r i g f

1_

1.75 0 7
[44.5 -  1 . 8 r *

Dimensions in brackens ore mil Ilmelers.
Toleronce an decimals - - -

,XXX =  I  .005 [0.13] unless otherwise specified.
.XX =  ±  .02 [0.6]

Dimensions shown apply before Pointing.
This drawing shows only those (allures which are pertinent

la the form, 81. and functIon of the motor.

.094 - -  [2.33 MA

2.52 MAX
[640]

.4672 114.2

:1,2050[300,Ell

.75-14 STRAIGHT PIPE TAP

[308.6]

MH172 MOTORS, STANDARD AND DOUBLE END MODELS

41--(g.73) USABLE KEYWAY

t
2.751
2.750

169.861
169.85J

.7500 „ A *

.7495
119.050

1,75 ± .  .03
[44.5 . 0 8 ]

[ 44 567.18 8851

644 [2:4}

6'39 MAX.L162.3
6.57

[166.9] 0

6.39
(162.3]
MAX.

*  SHAFT RUNOUT .002 [0.051] MAX.
* *  DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN .005 [0.127] T.I.R.

* * *  SURFACE SQUARE TO SHAFT DIAMETER WITHIN .005 [0.127] T.I.R.

DC -



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


