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SLO-SYN® DC Step Motors

60mm Frame Size Models (NEMA Size 23D)

e +3% sitep accuracy, noncumulative (all models)

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

¢ Qutstanding 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

* (lass 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
femperature

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

TYPE NUMBER EXPLANATION - M060 SERIES MOTORS

MO6LI - O O ™ O

¢

1 = Single Stack

| E = Double End Shaft

| identification Suffix

2 = Double Stack
3 =Triple Stack l

l (Coil Rating)

l F = 4 Connections

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

Refer to page DC-27 for available options

S =6 Connections
l E = 8 Connections
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SLO-SYN® DC Step Motors

MECHANICAL SPECIFICATIONS

I NOMINAL' | MINIMUM -
77| ROTOR | RESIDUAL | TYPICAL | MAXIMUM | MAXIMUM APPROX.WEIGHT -
BASIC | INERTIA | TORQUE | TORQUE TO | OVERHANG | THRUST LBS. (kg) | |
'MOTOR | ' LB-IN? 0Z-IN INERTIA LOAD LOAD
“SERIES | (kg-em?d |  (Nem) RATIO LBS (kg) | LBS (kg) NET SHIPPING
MO61 0.04 1.0 36 x 10° 15 25 1.25 15
(0.12) (0.71) (36°) (6.8) (11.3) (0.57) (0.68)
5o [ 008 |14 30 x 10° 15 25 2 2.5
B (T R ) (30 (6.8) (11.3) (0.91) (1.14).
MO063 0.11 25 33 x 107 15 25 275 3.25
(0.32) (1.77) (35°) (6.6) (11.3) (1.25) (1.48)

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

(1}

Typical Torque Versus Speed Characteristics

TORQUE - OUNCE {NCHES Nem TORGUE - OUNCE INCHES Nom
60 {42) 20 (84)
I
* \\ - ; \\ (63)
!
30 — ] e 8 #2)
15 {11} 30 (21)
WVOLTS 36 VOLTS
3 AMPS 3 AMPS
110 STER 110 5TER
o n47LAINYD i o 0 BAaLRIN"L o
0 2000(10) 4000 {20) 6000 (30) 800D (40) 10000 (50) o 500 (2.8)  1000(5) 1500 (7.5)  2000{10) 2500 (12.5)

SPEED - 1,8 DEGREE STEPS/ SEC (RPS) SPEED - 1.8 DEGREE STEPS { 5EC (RPS)

M061-C208 OR M0O61-LEQS
MOTOR WITH S52000MD4 3.0 AMP, 36 VDC
SLC-SYN MOTION CONTROL

pM062-CE03 OR M062-LEDS
MOTOR WITH S$820000MD4 3.0 AMP, 36 VDC
SLC-SYN MOTION CONTROL

TORQUE - CUNCE INCHES Nem
{112)
120 1“ {84)
80 \\ (56}
\._ 28)
40
BVOLTS T
3AMRE \-\__
10 STEP
0 OABLBIN. "2 O
o 400 {2) 800 (4) 1200 (8} 1600 {8) 2000 (10)

SPEED - 1.8 DEGREE S8TEPS / SEC (RPS)

M063-CE09 OR MO063-LEQ9 MOTOR WITH SS2000MD4
3.0 AMP, 36 VDC SLO-SYN MOTION CONTROL,

DC -8
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DIMENSIONS, M060 SERIES MOTORS

CONTACTS
- — gt
#4-40 UNG-28 THRU
__TWO (2} PLACES
["TLOCATED 1B0° APART ‘ 8. 591
i ONABIZ [46.02] BL.t 155 19 980
l— —
i “[3.94] [4.83] L "’[24.35]
| . e
2.70
[68.58]
WAX,
2.24 i
[56.90
MAX,
A '/‘\l
” N 2.625
a5, [66.68] DA BC-
I\ 205 [5 21] DIA. THRU
{55 so] M age
\IA "B 1]
MOTOR TYPE MAY
; M.QB1 R [:5"3-1] - i _1'64'{4’4661 . 1.— All dimansions apply befora painting /plating.
MO62 - | 3oz {reri). | 2.6af{eroe] 2.— Dimensions in brockats are miliimaters,
MO&3 ° - | Fm0z [1z.d1] | 3.64 [92.46] + Double ended shafts only

CONNECTOR MODELS

#4-40 UNC-28 THRU
TWE [2) PLACES NOTES - -

L.DCATED[%BU” A?ART T and v betors painting/plal
R e [46.027 0 . imensions apply before painling/ plating.
1 # 22 STRANDED LEADS 2, Dimansions in brackets ore mitlimeiess.

ihﬁﬁ Wil / 12" (304) MIN, ﬁzﬁm

t Double ended shafts enly

A
MOTOR TYPE .
#y b S MOBY | ro2 (513
[525'_??3%] MOG2 302 {78.71)
MAX, - MO63 402 [102.11)
AL B
2625
[s6.ca] D& 8e.
.205 {5.21] DIA. THRY
90° APART
MODELS WITH LEADS
1
[.16 90]
MAX,
A

oy -
o ™ 2.625
452 ‘E [eage] Dt BL
2.24 MK, _.l\__ 205 [5.21} D*A THRL
(s8.90 a0° APAR

L
MOTOR TYPE "l
P D NOTES:——
MoB1 _TEO'B: - '-”.IQD' [?6'21 L 4§, — All gimensions cpply before nainting /piating.
CMOB2-TEDD: sopT0n6e} 2 - Himensions in brackets are millimaters.
TNOB3-TEDS, | 500 [1270)

MODELS WITH CAST ENCLOSURE

DC-9




SLO-SYN® DC Step Motors

DIMENSIONS, M060 SERIES MOTORS

960
" a] r[24.3aj

#26 STRANDED LEADS ¢
12" (30} MIN. LENGTH CONTACTS

FIVE (9) ENCODER LEADS
S12" [304] MIN, LENGTH

'\

Rl 9
i a2l
f Se—
x*  a7r0
- s \ [68.58]
i 1,502 MAX.
XL Ta5E eba |
i 38,18 R
1 | T Bl [ess0]
2500 bk
~3495 A
050 6.3580 J 2.625
oy e {5.33?1 45! ¥{65.68] BIA, BE.
won 8% 2.24 _.205 [5.21] DIA, THRU
‘ A 106} - [56.50] WX "G00 ApaRT
n t n " —‘
MOTOR TYPE s B
. — NOTES -~
Mo - 306 [77.72] 1.64 [4156] 1.~ All dimensions apply befare painting /plating.
MOG2 4.06 [103,12] 2.64 [67.08) 2.- Dimensions in brackets are millimetars,
MOE3 5.086 [128.52] | 3.64 {92.48)

ENCODER MODELS WITH CONNECTOR

FIVE (5) ENCADER LEADS
% 12" {304] MIN. LENGTH

L #22 STRANDED LEADS
/ 127 (304) MIN. LENGTH
\ WY sz sTRANDED LERDS - 5o Wi
oy 12" {304) MIN, LENGTH . 19
’1 “las3) 2500
E 2485
6.350 -
I W[ .337}4 254
L = o
oL —— . MAX,
. 38.95] 014
| F 3805
| ¥ :
080 45", \ 2625
[1.271 ™| e eesp] 8- BL-
. | 81 224 205 [5.21] DiA. THRU
M AT ™ 208] M 56.90]) MAK M “—goe apaRT
A
MOTOR TYPE it NOTES™— -
B . - 1. All dimens:ans appiy befare painting / plnting,
Y‘% MO8 308 E77-?2] 2. Dymansions in bracke)s are millimeters,
MOE2 4.06 [103.12]
MOB3 506 {128.52]

ENCODER MODELS WITH LEADS
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90mm Frame Size Models
(NEMA SIZE 34D) e Excellent microstep characteristics

e Available with +5% or +3% step accuracy, noncumulative

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

e Offered with connector, leads or cast terminal enclosure
s Can be supplied with 4, 6 or 8 connections

e Class B insulating materials

S  Rated for operation in ambient temperatures from -40°C
e Step angle of 1.8° (full step ) or 0.9° to +65°C (-40°F to +149°F)

(half step)
e +100°C (+212°F) maximum motor shell temperature

e 48-50 tooth pitch configuration gives
smooth operation, soft step motion, | * Constructed to provide long life with no regular mainte-

less resonance and instability nance

TYPE NUMBER EXPLANATION - M090 SERIES MOTORS

Moo o-F O 0

" [

l—Frame Diameter] rﬁ = Single Stack | lC = 6 Lead with | Igenﬂﬂcation Suffix *I | C3A = Encoder
optional post (Coil Rating) E = Double End Shaft
08 =34 2 = Double Stack machining
3 = Triple Stack D = 6-l.ead

F = 4-Lead

+ NOTE: Motors with 8000 suffixes {i.e. M091-FD-80C9) are supplied with integra! cast terminal boxes and 8 screw
terminals. Motors with 8100 suffixes {i.e. M091-FD-8109) have 8 leads and no terminal boxes.
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MECHANICAL SPECIFICATIONS ®

1 NOMINAL | MINIMUM - oo o] B e L ] R D
w74 |I"'ROTOR - | RESIDUAL | - TYPICAL [ MAXIMUM:' | MAXIMUM | _ APPROX.WEIGHT '
“ BASIC | INERTIA - - TORQUE " | TORQUE TO _ OVERHANG “THRUST | = = 'LBS. (kg) .

MOTOR:| - LBANZ - | OZIN" - L INERTIA -} - LOAD. - [~ LOAD = PRI FHC
- SERIES' | (kg-cm?) | (Necm)  } - RATIO. - ~'1BS (kg) [ LBS (kg) |- NET. . 1. SHIPPING: -

MO91 0.23 2 15.6 x 10° 25 50
(0.67) (1.41) (15.6%) (11.3) (22.7)

S ey sy | w72 18 e |

M093 0.64 7 16.8 x 10° 05 50 7.75 9
(1.87) (4.94) (16.8%) (11.3) (22.7) (3.52) (4.1)

M Values shown are for referance information and are correct to the best of our knowledge at time of publication, but are
subject to change without nctice. Parameters to be used as part of a spacification should be verified with the factory.

Typical Torque Versus Speed Characteristics

TORAQUE - OUNCE [NCHES Nocm TORQUE - OUNCE INCHES Necm
140 400

200|— v\ — 280
! &0 VDG

150 \ \ 108 100 //,-..,_\ \ : 210

H

| ‘ NN
\w \

&0 i 3 100 : 70

+ AMPS ) ) :

: 30 ¥DC | ! : ’ ' sov}
0.22 LB.IN.»2 .
Jg o 6,24 LBIN.-2 l .

[+
q (o} o0 (s) 2000 (10) aooe {15] 4000 (20)  GOO0Q [2E) o

SPEED - STEPS SECS [4.8° - 200 PULSES/AEV] (RPS) oo} 200N 400 {2) 600 (3} 800 (4] 1000 (6)
SPEED - STEPS SEGS [1.5° - 200 PULSES/REV] (RPS)

MO091-FD-8009 OR M091-FD8109 MOTOR WITH M092-FD-8009 OR M092-FD-8109 MOTOR WITH
$S2000MD7 4 AMP, 30 VDC/60 VDC SLO-SYN SS2000MD7 4 AMP, 30 VDC/60 VDC SLO-SYN
MOTION CONTROL - SERIES CONNECTION MOTION CONTROL - SERIES CONNECTION

70

i

o0 TORQUE - OUNGE INCHES Nem

LB LB ] e R T T

] 265

c'(J {v) 1000 {6} 2060 {.101 i séon (16] ;OOCI' (.ED.] El;(;;izoﬁl
SPEED - STEPS SEGS [1,8° - 200 PULSES/AEY] {RPS}
M093-FD-8014 OR M093-FD8114 MOTOR WITH SS2000MD7
5.0 AMP, 30 VDC/60 VDC SLO-SYN MOTION CONTROL - SERIES CONNECTION

DC - 13




SLO-SYN® DC Step Motors

#4-40 UNC-2B THRY
TWO (2} PLACES
LOCATED 1B0® APART

DIMENSIONS, M090 SE

RIES MOTORS

hhh .
o 1812 [46.02] B.C. "‘h: i 208 'ao] & THRU @NDED LEADS o6
LT 218 (553 i 12 K
\ | 4-MOUNTING HOLES f1.53]
| \ T REF.
y ]
SHAFT EXTENSION FOR i : "
DOUSLE END TYPES — e { '
- l 2.875 EE 3 528
. [73.025] # [az.81}
: ‘ ) MAK,
’ l
i | !
_J ] ATH0 %
8 ’ vy
L35 1 5.825
758 ezt
| d— .5 . =
s B e
: 119204 | L.imeoe
[30.2£1.1] ~(30.2 + 0.6]
BASIC na
MOTOR STAMDARD MACHINING OPTIONAL POST-MACHINING NOT
TYPE Max. !
- Al dimensions apoly befors
MO9S EBZZ-‘E;‘] * SHAFT HUNGUT 002 [0.051] MAX. * SHAFT RUNOUT 001 {0.025] MAX. painting /plating.
— *4% DIMETER TOLERANCE * 002 [0.051] F% DIAMETER TOLERANCE £,001 [0.026] 2 Dimensions in trockets ore
Mooz | 272 DIAME TFR CONCENTRIC TO SHAFT DIAMETER BIAMETER CONCEN TRIC TO SHAFT DIAMETER millimeters,
{94.49] WITHIN 003 [0.077] T.L.R. WITHIN .01 [0.026] T.I.R.
MOD3 510 *%% SURFACE SQUARE TO SHAFT DIAMETER %% SURFAGE SQUARE TO SHAFT DIAMETER 1 Doubls ended shafts anly
[122.54] WITHIN 003 [0.077) TIR, wiTHIN .001 [D.026] T.L.R. B
228 TE5.80
1B 5.531 @ THAU

y 4-MOUNTING HOLES

R

2.14
[54.36]
MAX.

ACCESS TQ

t SHAFT EXTENSION FOR
DOUBLE END TYPES

TERMINALS
BEHMND PLATE

’—‘[.50—14 NAT.

7

- /

875 ek
2. g *H

[73.025]

STANDARD MAGHINING

OPTIONAL POST-MACHINING

BASIC o
MOTOR A
TYPE MAR
Mo91 (S5
p P 4.9 .
- MO39z [:2'5;2]
~MO93 'ffags_:gej

J SHAFT RUNDUT 002 [0.051] MAX.
ek DIAMETER TOLERANGE +.002 [0.0651]
DIAMETER CONCENTRIC TC SHAFT DIAMETER
WITHIN 003 [0.077] T.LR.
%% % SURFACE SGUARE TO SHAFT DIAMETER
WITHIN 003 [0.077] T.LR.

% SHAFT RUNOUT 001 [0025] MAX.

%% DIAMETER TOLERANGE £.001 [0.028] .
DIAME TER CONCENTRIG TO SHAF T DIAMETER
WITHN 001 [0.0268] LR,
* % SURFACE SQUARE TO SHAFT-DIAMETER
WITHIN 001 [0.026]. T.L.R. :

MODELS WITH CAST TERMINAL ENCLOSURE

.28 A_J
T [R2.8i) MAX

3.26
[B2.81]
MAX.

3385
{85,979)

@ MAY e

NOT
1.- All dimensions apply before
painting/platfng.
2~ Dirmensions in brockets are
millimetars,




2000==

B

DIMENSIONS, M020 SERIES MOTORS
F;PBS [5_231 # THRU - 50-14 NPT,
Y\i. (CUNTING HOLES , /_'
3

_ 326
[a2.81]

3.3858
{8s.979) ¢ wax.

BASIC
MOTOR ‘DL STANDARD MACHINNG OFTIONAL POST-MACHINING

TYPE AX.
MOSH [é‘é’?gg % SHAFT RUNQUT Q02 X 051] MAX.  SHAFT RUNOUT 001 [0, oaa} MAX.

e sk DIAMETER TOLERANCE + D02 [0.051] © * K DiAMETEFl TOUERANCE £.005 16,0261

092 | B34 DIAME TER CONCENTRIC TO SHAFT DIAMETER OIAWETER'CONCENTRIG T SHAFT DIA ME

M {161.04) WITHIN-.003 [0.0TT] LR, 1 WITHIN-,001 to 0261 T. 1

77 | - %% SURFACE SQUARE TD SHAFT DIAMETER * sunr-'.aca SQUARE'TO SHAFT DIAMETE
MO93 | - p1es.83] WITHIN-0G3 [0.077] T.IR. " WITHN 001 [0:026] TR

ENCODER MODELS

HMAX.—™

-

1. Almsionsupply bofore
painting /plating.

2 - Dimensions in brackets ore
miilimeters,

243 [6.18
e [ﬁ] @ THRU

4-MOUNTING HOLES

VENT SCREW MUST BE LOOSENED
CME (1) TURN BEFORE DPERATING
AND LEFT LOOSE WHILE OPERATING

3.56
[90.43) MAX.

{45 22] MAX, -5

MOTOR GAN BE OFERATED HORIZONTALLY AS SHOWN

27
‘“[6.9] MAX.

OR MDUNTED VERTICALLY WITH SHAFT DOWN

Rk

MATING PLUG SUFPLIED
WITH MOTOR

] F o] G

i
9.5

H

g

22
052 11.32
73

1.86,

NOTES———

1~ Dimensions In brackels are millimalers.

2- Tolarance on decimals ——=
Xx% = *0.005 [0.)3]
x% = *qo2 (06]

3—[Dimariclons shown apply before painting ar plating.

4— This drawing shaws only those fecturas which ore pertinent
to the form, fli, and funclion of the melor.

unless ofherwise spacified.

VISCOUS DAMPED MODELS (see page DC-27)

. .

2.25 -
)RR O A )
-qnmoga—[;;’;"?} MAX—

5.30
-v—MoE):-S--E13 4.62] MAX

- I_ [9 512

L

123 t 03
2 t08]

3 SHAFT RUNGUT 001 [0.026] MAX.
skok DIAMETER TOLERANCE £ 002 [0,081

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

>k SURFACE SGUARE TO SHAFT DIAMETER wWiTHIN 005 [0.127] T.LR.

DC-15




SLO-SYN® DC Step Motors

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

e« For full-step (1.8°), half-step (0.9°) or microstep operation
= +5% step accuracy, honcumulative
e Enclosed terminals for external connections

e Can be supplied with 4, 6 or 8 connections

« (lass B insulating materials
» Shafts have flats (M111 models) or
« Can withstand up to 2-1/2 times rated current {instanta- keyways (M112 and M172 models)
neous) without demagnetization
» Constructed to provide long life with no

* Operate in ambient temperatures from -40°C to +65°C (-40°F regular maintenance
fo +149°F)
. ' * No ratchets, detents or gears to wear
o 100°C (212°F) maximum motor shell temperature out
TYPE NUMBER DESIGNATIONS Motors For “HAZARDOQOUS DUTY”
M111, M112, M113 AND M172 MOTORS Locations

The MX111-FF-401U, MX112-FF-401U and
MX112-FF-401EU motors meet the specifi-
M 0o g - E [ ** cations for motors operating in “Hazardous

T Duty” locations as defined by UL Class 1,

, S . Group D requirement. “Class 1”is designated
Frar;\f_Dfr;:ater I%e?lt'g;?“on Sufix as locations in which flammable gasses or
12: 4'2,, 3 (Co ing) vapors are, or may be, present in the air in

17 " 6-5” ! quantities sufficient to cause explosions of ig-
e nitable mixtures. “Group D” includes atmo-

D =6 or 8 connections,
round flange
F = 4 connections,

spheres containing gasoline, petroleum,
naphtha, acetone, lacquer, solvent vapors
or natural gas.

1 = Single Stack square flange*
2 = Double Stack - | |J = 6 or 8 connections,
3 = Triple Stack squarse 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.

MX111-FF-401U

DC - 1t
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SLO-SYN® DC Step Motors

MECHANICAL SPECIFICATIONS

ROTOR | RESIDUAL. “MAXIMU
_ 7 +LOAD,
of LBS (k)
50
(22.7)
SRy
Mi12-FD| 275 12 9.8x10° 25 50
Mi12-FJ | (8.06) (8.47) (9.89) (11.3) (22.7)
| mx112 | 275 12 | 98X103 o5 50 16" 18
5 (8.06) ®47) | (983) (11.3) (22.7) (7.26) (8.16) -
M113 4.1 20 9.1 X103 25 50 22 25
(12.0) |- (14.12) (9.13) (11.3) 22.7) (10) (11.4)
Mi72 21 50 3.1x 103 50 100 50 56
o (61.5) (35.31) (3.13) (22.7) (45.4) (22.7) (25.4)

™ 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

TORQUE = OZ. N Nem

oG 424

450 38

wg

300 o 22

150 \ 106
S

o o
o @ 2000 (10)  AODO (20} BODO {30) BO00 (A0 10D00{ED)
SPEED - STEPS SECS [1.8°- 200 PULSES/HEV] {(RPS)

M111-FF206 MOTOR WITH SS2000D6
6 AMP, 180 VDC SL.O-SYN MOTION CONTROL

TORAUE =oz-in Nem

ABOD e T T I e 1272
1500 SATEEERE R b f—0s8
1200 Sl 847
200|- 1636
Go0} =" 353
300 - o “]a1a

ol Crew B Lo L | - . io
0 2000(10)  4000{z0)  6000(3t)  8000{40}  10UOO(SO)

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

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

TORQUE = CZ. iN

847
900 \ 636
0D - \ 4 424
300 {2
e |
..
o o
a {a 2000010 4000{20) 6000(30) 8000{40} 10000{5¢
SPEED - STEPS SECS [1.8° - 206 PULSES/REV] (RPS)

M112-FF206 MOTOR WITH S52000D6
6 AMP, 180 VDC SLO-SYN MOTION CONTRO!

TORQUE =cz-in Nem

5000 U T 3531
woaT\ . —— i S anas
2000 \ o : AT ELESN S 1
2000/ \ — : 42
- NL [RRRROREIN TS

al_ L. : i i 0
@) Z000(10)  4000(20)  GODG(30)  8000{4D)  3000D{50}

SPEED - STEPS SECS [15° - 108 PULSESREV]  (RPS)
M172-FF-401 MOTOR WITH S52000D12
8 AMP, 180 VDC SLO-SYN MOTION CONTRO

DC -




DIMENSIO NS 3-MOUNTING HOLES AT 120°

50 NPT

(2.000 [76.20] BOLT CIRCLE)
TAPPED *10-32, .3B [9.65] MIN. DP.
.25 [6.61] @ REF, X B2° C'SINK

SHAFT EXTENSION FOR — — 1000 [25.40] USABLE FLAT
DOUBLE END TYPES b . J 05 [2.25] MAX. RAD 4 g
& | o i e\
S » ._s]
A .08
~ gy, B ) 2.186 ¢** . e -
(R - [55.52] : -
: N | S—— ¥
* G ] : I Lok
3750 [‘ . F 2750 o
3745 I : 3745
§.512 5,518
ZEMOVE NAMEPLATE FOR —-]-—,2'0299] max., oa2 [%%1—»
Y ACCESS TO TERMINALS (25 £ 05 L= ara : ' \2s = o2 423
[318 13] 4 s R —— 318 * 6.6] [o7.45) & Max:
NOTES i . sk SHAFT RUNOUT 002 [0.051] MAX,
t—Dimensions (n brackats are millimeters, Kok DIAMETER TOLERANGE + 002 {0_05'}
DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN 003 f0.077] T.AR.

2~ Talerance on decimols ——-
YNX = £0.008 [0.13] unless ofherwise spacifiad.
sk SURFACE SQUARE TO SHAFT DIAMETER WITHIN 003 [0.077] TR

3. Dimensions shown apply bafore painting or plaiing,
4~ This drawing shows only those fealures which are pertinent
la the form, fit, and function of the mator.

M111-FD MOTORS, STANDARD AND DOUBLE END

- i 4

b — e
’@'«' hd Z-MOUNTING HOLES AT 120° P

¥4B STRANDED LEADS {3.000 [76.20} BOLT CIRCLE) o
12" | 504 | MN, LENGTH TAPPED #10-32, .36 [2.14] MIN. D8, '\1]
127|304 | M. L i

2.94 [7.40
AN [S'EB] @ THAU 5 26 [8.10] # REF. x 82° b
4-MOUNTING HOLES =3 AREF. x B % !
- — =] —
- 2y
G TRO-18 NPT, WiTH .
& oi ‘86 [14.8]ID.  — 20 Lé;ﬂ USAHLE FLAT AN
ot INSULATED GROMMET ’ ’
gy, ALkl
3.21 1 am—— e —_ |
[&1.523] [
MAK, ELs:
w10

BTS04 |k ‘
: 3745 P
(750 ) [9.525] ! | o 820
[44.45] 3512 I e f108.68)
e
— A ~
2.46%.03 ! . (4 NGUNTNE HOLES AT 900
M {545% D8] — et o | (3,625 {82.08] BOLT CIRCLE)
T J B TAPPED #10-32, .36 [9.14] MIN. 0P,
Lf_[u?é?gz] MAX, =
"= Af] dimenslons apply befare pointing/plating. % SHAFT RUNDUT 002 [0.51] MAX.
2.- Dimensions in brackets ore mitlimeters, 5% DIAMETER CONCENTRIC TO SHAFT DIANMETER WITHIN D03 [0.077] TI.R.
fxk SURFACE SUUARE TO SHAFT DIAMETER WITHIN 003 [0.077] T.I.R.

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

3-MOUNTING HOLES AT 120°
404 WOOBRUFF ¥EY SUPPLIED {3.000 [76.20] BOLT CIRCLE)
TAPPED #10-32, .38 [9.65] MIN. DP.

26 [6.6!] @ REF. X B2° C'SINK

.50 NPT

SHAFT EXTENSIGN FOR —— . 52[132
CCUBLE END TYPES L "i 43121 561
- ek (et B 551
Ef‘ N - ) 94.15]
, d u i 1400
L‘«“" - , ’_‘!:j i + 2168 ¢**
N A | [55.52)
Q\. 4] e
3750 ¢* EL_ = 5000 ¢*
3745 . v 4995
[E%} [12.700]
8.5 2,687
.09 055 [1.38 4 20
REMOVE NAMEPLATE FOR l— MAX, 222 [A-—]—» i 128 L_}
ACCESS TO TERMINALS [e2s) MM o6s [1.76 - el ERE
1.25 * .03 6.99 - 1,38 * .02 423
[3t8 *1.3] 4 T177.557 A% [35.4 % 0.6] —li07.a5] T MAX.
N’CIT;—%SE;H—O— N et ¥ SHAFT RUNOUT 002 [0.051] MAX.
— LI ne In a m .
o Torance on de'ci:m:j'f millmeters 4o DIMETER TOLERANCE # 002 fo.081}
e X 0008 [D13] unloss: otharwise specified. DIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN 003 [0.077] T.LR.
Kk SURFACE SQUARE TO SHAFT DIAMETER WITHIN D03 [0.077] T.L.R.

2~ Dimensions shown apply before painting or plating.
A- This drawing shows only those fenturas which ora partinent
to tha form, fit, ond function of the motor.

M112-FD MOTORS, STANDARD AND DOUBLE END MODELS
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SLO-SYN® DC Step Motors

“ DIMENSIONS

3~MOUNTING HOLES AT 120°

(3.000 [76.20] BOLT CIRCLE)

TAFPED *10-32, .38 [9.65] MIN. DR,

.29 [1.37] ¢ REF. % B2° T'sNK . ) _ﬁ[ﬂ.as}
163

1010 (25,65

[t [25 ‘5} USABLE KEYWAY

BT T7.40
kil [5 sa] @ THRU
- MOUNTING HOLES

4.78

100 [25.40]

SHAFT EXTENSION FOR MAX, 4D, 2ie

1750 S DOUBLE_END TYPES
[44.45] :

3,500
[88.90]

* 2995 8 :
[12 mo} J 7 ] J
J2.687 .
.09 057 .44 - X -1
| s ag) MAX. o067 [1 T r* [106.68] A%
125 07 i 7,54 [191,62] MAX. {SINGLE END TYPES) le i-38 % 02 4.26
—w eE N L — MAX.

f31.4 £ 1.8] M 7.7 [194.92] MAX. (DOUBLE END TYPES) {258.4 2 05} [308.21] @

REMOVE NaMEPLATE FOR

NOTES——~
ACCESS TO TERMINALS

. X SHAFT RUNOUT 002 [0.051] MAX.
{ - Dimensions i brackets are mi

t|imaiers. +.001 [0.026]
2= Totsrarce an decimols - ‘ _ e DWAMETER ToLesance 2 305 [3500)
. Drxxx\: N 2‘005 [0;131 ”f"]ess '7":"”" T""""'d' DIAMETER COMGENTRIC TO SHAFT DIAMETER WITHIN .003 [0.077] T.LR.
—Dirmensions shown opply befare painling or piating. .
4- This drowing shows only those fealuras which ara partinent A SURFACE SQUARE TO SHAFT DIAMETER WITHIN 003 [0.077] T.LR.

1o tha form, fil, and function of the molor.

M112-FJ MOTORS, STANDARD AND DOUBLE END MODELS

5014 NPT #14 STRANDED LEADS 3-MOUNTING HOLES AT 120"
‘Qh !ji WITH .56 [14.2] T.D. \h 12" [304] MIN. LENGTH (3000 [76.20] BOLT CIRCLE [;{
INSULATED GROMMET 15 FROM GROMMET. #ig- 3?.j .36 [8,1] MIN. DEEP
[4.1) .24 [B.0] § REF. » B2° C'SINK
291 [7.39 R N
n [a sa} # THRY 125
4—MOUNTING HOLES T —* . a]
il .
3.24 . USABLE
— . [a1.5] ff KETWAY
¥ ‘max.
[‘ 75@] -
4,45, ¥
251 o — ' ) 207 4 J
3.49 | i ——1 FRE
B9.2 : | 2222
[aa.s] 5To g [5.‘);52}
N A
[12.7] off 62506
1,750 072 (183 e 24 o ri80 [4.53]
[da.25]™ B5E [1.32 [a.6] RAD “En |57
2.51 fea.2 : o 38 e 20 pax,
3,29 {B‘a’.@] e [168.7] MA% 13511 (108,73 >

NOTES -
1 - Dimenslans in brackets ore millimeters.
2~ Tolerance on decimals - ——
ARX = 0005 [D.'.B] unless otherwise specified.
3- Dimensians shown apply before painting or plating.

4 Thls drowing shows anly those features which are pertinent
to the tarm, fil, and functicn of the motor,

MX112-FF MOTORS, STANDARD AND DOUBLE END MODELS




DIMENSIONS
@ 0.29157.409 1.2520.02 1. 25%0.05
3'§7b Bigg EHEg (31.8%.6) (31.8£1.3)
OUNT HOL 1,010E25.s5}
1ago(25.15
USABLE FLAT
R 0.09
(2.29)
3.505 " i _ '318 T
3.2950 _ ) a; = ;;%T. M1l MODELS
8 L
’ 0.3750
187 -L 0.3745
186% 9,525
55.546 Q. 512

3IX #10-32,
MIN DP. 9.
X B2¢* C’'Sl
ON A $3.00

A MAX
1.010 25.553
0.5000
0. 49935
512.7003
— 12.687

. 990{25. 15 .
USABLE KEYWAY E @ ‘
517
.502 b —
3. 14} i — = 'ﬁ.i__r
2.75 J: m;1§
112
*x 0, 6230 +
ELS 87‘53
1,25%0,07

15.862 |
1.38%0.02
(351*6) (31.8:\:1.8)
2% .50-NPT
?églg%m 3)
. . 2.1
MODEL T OANMAX A MAX 2 PLACES
T wiLe 520018880
Y 7.54 {191.52} HH
MiT2E T 78r(194.89) b
MH1T2E 8.99 (210.57)
N “M111C 7.10 (180,34) — EE—
| Miec 8.35 (737.48)
T MATEC 10,16 (2a6.54)
NOTES:
1. OTHER THAN THE DIMENSIONS SHOWN, THE ENCODER MODELS

PARAMETERS FOR M112 2 MH112 MODELS ARE
THE SAME AS THE Mtll MODEL.S.
2. DIMENSIONS IN BRACKETS ARE IN MILLIMETERS.

3. TOLERANCES:
¥ SHAFT RUNOUT .002( ., 051) MAX.

2 DIAMETER IC TO SHAFT DIA
WITHIN . 3(.0773 T.1.R.
x¥% SURFACE SOUARE TO SHAFT DIA.

WITHIN .003(.077) T.1.R.

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




SLO-SYN® DC Step Motors

DIMENSIONS

——.5G-1 NPT 3- MOUNTING HOLES AT 12C°
13,000 [76.20]) BOLT CIRCLE)

TAPPED *15-32, 38 [9.65] MIN. OP,

29 [7.37) @ REF._X_B2° C'SINK

| {Eav|

| 7.40
o [ER] @ ey 100 [men] g
/—‘2 + MooNT HoLES e [25|5 UJIAB\.E:EYWM
T R ~1.00 [25.40} |
i f SHAFT EXTENSION FOR R WAX. RAD, 214
DOJBLE END TYPES } . e
1,75 LR ! {54.38,
{44,4%] j q i f .}
| [ H
3500 ¥
{28.20]
3 A —
|
L 2
: 1.750 057 [1.44 i
! “"raq a5 [+ [a. zs] MAX. &t ’—1 'H] - “ L1os SRy Mk
! 3.500 128 T a7 138 % 02 :
N I Lo a. —
e [58.90] " [ane = 18] 005 [?55 27] Max. {POUBLE END TYRES [354 ¢ 0.8) - [‘03‘2‘-] @ Max.
/
: LATE -
E NAMEFLATE FOR HOTES === % SHAFT RUNDJT 002 [0.081] MAX,
+.001 [0.026]

wensions in bruckets ore mithkmeters.
lerorca on decimals — == DIAMETER TOLERANCE
. - .000 {0,000}
= 0. ) It itied. k
- .xxx_ ?ODSaEZIﬁ urr;\zsi);;w'se SID*:Z;‘&” DIAMETER CONCENTRIC TQ SHAFT DIAMETER WITHIN 003 [0.0777 T.I.R.
— Dimensions shown & for 1ng ur glating.
- This drowng shows only Those factures which are gerlinent # kK SURFACE SOUARE TO SHAFT BHAMETER WITHIN 003 [0.077] TR,
to the farm, Kt and funcfion of tha motor.

4

M113-FF MOTORS, STANDARD AND DOUBLE END MODELS

5 THs .50 NPT
_—'] g e 52 13,3 Le- o 100 [2.83]
SHAFT EXTENSION FOR e |TE *'! = “ae (278,
COUBLE END_TYPES !
I 4 = {25 ‘521 USABLE
|7ﬁ I 1~ 3 KEYwaY _$_ @
J ) F**J et [28.40]
! -l | " M. RAD
L 2.751 /
[ 2750 9 r. A
89.875 1
i_ss.asoJ T
[106 43} \7
L A7
WX, ' . 502] o
= (1313
5250 ¢* 1275)
5248 .$.
o ] i’15 875
‘ |15.862 ]
2,656 _ .08 Az [Qg] . b B3 _4
[ (67.4€] T [z.ga) MR 387 et i [162.31] MAX
i
. . 2,65 1 —
* ”"—[éj.‘szzj”" “raary] MARS * ! ¢ e6.08) & WAK. ¥
HEMOVE NAMEPLATE FOR - 10,91 o~
ACCESS TO TEAMINALS [277.12] A >
175 £ 07 175 £ 03
NOTES——— > Tl43.4 % 18] 44 + 08] %
1 —Dimarslons in brockets ore millimeters.
2-T decimols ~=-
e o051 it s SHAFT RUNOWT 002 [0.051] MAX.
sk SURFAGE SQUARE TO SHAFT DIAMETER WITHIN 006 {0.127] T.LR.

00K = 10,005 {0.43] uniess otherwise specified.
3—Dimensions shown apply before painling ot pigtisg,
4— This drawing shows cnly these fecturas which ara pertinent
to the form, fif, and function of the motar.

M172 MOTORS, STANDARD AND DOUBLE END MODELS

DC - 22




2000

MH112 (NEMA Size 42) and e +5% sfep accuracy, noncumulative
MH172 (NEMA Size 66) » High power for machine tool and simifar applications

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

e Have cast terminal enclosure

s Optimized magnetic structure gives rmotor torque 10% to
100% higher than competitive motors

« Have Class F insulation for higher allowable duty cycles

e 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

e Can be used for full step (1.8°), half
step (0.9°) and microstep operation | * Have provisions for 4-hole mounting

TYPE NUMBER EXPLANATION - MH SERIES MOTORS

MH O O O -F Ot

D.._
:

Frame Diameter
11 =4.2"
17 =6.5"

! . Identification Suffix
(Coil Rating)

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

2 = Double Stack {

Refer to page DC-27 for list of available options.
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2000=

<7 0. | 'ROTOR |RESIDUAL| . TYPICAL | MAXIMUM | MAXIMUM | -
'BASIC | INERTIA"| TORQUE | TORQUE TO | OVERHANG | . THRUST -

MECHANICAL SPECIFICATIONS

© MOTOR | LBiN? | OZIN | “INERTIA | -~ .LOAD. . | - LOAD .
SERIES . | (Kg-em?) | (Nem) - | RATIO" | - LBS(kg)~ | ~LBS(kg) |
MH412-8XXX | 3.22 85 13.1 x 10? 50 100 20.5
(9.42) (60.02) (9.3)
MH172-8XXX | 21.0 50 6.1 x 10 53

Ly

(61.5) (35.31) | (45.4) (68) (24.1)
MH 724 o [ aro | S 34)( o 00 ) S

b o [(B15) L F (85.31) _ (AR (B8) o (24
M Values shown are 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 shouid be vertiied with the factory.

Typical Torque Versus Speed Characteristics

TORQUE = OZ. IN. Nom
1600 — ] - ! 1130

o i
™~
. K
N

1200 ‘ - - 847

8OO - : 565
Y

240 Vac
\\
e
.
N .
R —

282

400

g vae § T e

| |-

a i N —luo
0tay 2000 (10) 4000 {20) 6000 (30)  BOOD {(40) 10000 (5Q)
SPEED - STEPS SECS [1.8° - 200 PULSES/REV] (RPS)

MH112-FJ-4201 OR MH112-FF206 MOTOR WITH 552000012 6 AMP, 180 VDC
SLO-SYN MOTICN CONTROL

TORQUE = OZ IN, Nem

so00 -T;DHQUE = QZ. M. R AL 4000 2625
4000} s {2825 4000 2158
\ g .
3900/ e 118 N e ) )
\ . S =
\ - 2000 il s : . T 11412
L. S i ok a2 S \ E
2000 . \ T NPT T P \ o . o
N T : : o e LR — - 708
1000 \\ iz = e "*»__ﬁ__' 706 [ R : \'\_- o \'_“*-— S
SR IR s S Ry R R
o - R L L ST mend 10
a(0) 2000 (10) 4000 (20) 80O {30)  BOCO 140} 10000 (50 9101 4000 (20} @000 {40} 12000 (a0) 19000 (30} 20000 (100)
SPEED - STEPS SECS [1,6° - 200 PULSES/REV] (RPS) SPEED - STEPS SECS [1.67 - 200 PULSES/REV] (RPS)
MH172-FD-8030 Motor with 552000012 12 AMP, 180 VDC MH172-FD-8030 Motor with $52000D12 12 AMP, 180 VD
SLO-SYN MOTION CONTROL - SERIES CONNECTION SLO-SYN MOTION CONTROL - PARALLEL CONNECT!O
Fan Kits

Motors of the MH Series can usually be operated at duty cycles up to 35% 10 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 moter, FAN112 for an
MH112 motor or FAN172 for and MH172 motor.

DC-25




SLO-SYN® DC Step Motors
DIMENSIONS, MH112 AND MH172 SERIES MOTORS

91 [7.40
T [e as} ? THRU
4 -MDUNTS HOLES

H_‘.‘
SHAFT EXTENSION FOR i UBABLE KEYWAY - 2L l
DOUBLE EHD TYPES } [25 4] 502 {1276

iy

. . ; T h|——
1 == TR
Ia 99] g S l »‘4—***
734 AT ) ; : .
_ . (wzvoo} T
l ;‘ K o) 112.687

L ‘ J \ 1755
4.20 Rls] 057 [1.44 —» — 1.745
“1108.7] M. ——— (g 5 AR e [I 70} l [44 .58

43 32]
2.52 . | . 2,505 [B9.0 03}
] MAX. - 7514 STRAIGHT PIPE TAP -~
{ ACCESS TO TERMINALS Bl (sa0} - ) 5.495 86.77.
NG FLATE. .25 18.50 138 , 02
EERE 2 |] —™ - [268.7] MR |"*[3s,| = s8]
Clmensions i prackets are miliimaters, )k SHAFT RUNCUT D02 £0.051] MAX.
Simansians shown apply befare pointing. % DIAMETER CONGENTRIC O SHAFT DIAMETER WITHN .003 =X 0??] LR
This drowing shows only thoee Tagiures which art pertinani ok SURFACE SQUARE TO SHAET DIGMETER WITHIN .00% (0.077) T.LR.
1o the form, fit, and functian of the molor.
MH112 MOTORS, STANDARD AND DOUBLE END MODELS
-
423 10.75 e
‘aoa [ﬁ] @ THRU SHAFT EXTENSION FOR 127 644
) - BLE EN PES B B4 (1
4 ~MOUNTING HOLES DOUBLE ENO TYPES ﬂ gy 5] USABLE KETWAY _.{ e [
—
188
REL
255 P 4.78
12.700 488
124887

5312 } -
[134.92)

2.89
[73.4]

2656
[67.45] i

. 150 [3.81]
7a5] ™ [2 3] MA"\ 20 | 3.05] <
L—-—“ 5312 ] B2 pax, L— 75-14 STRAIGHT PIFE TAP

[134.92] [64.0]

*

ACCESS TO TERMINALS 175 4 07 ‘ . 1238 . . . 175 4 03
BEHIND PLATE [44.5 — 18] [308.6] MAX, * [44.5 ~.08]

Dimansions in brockels arg millimeters, & SHAFT RUNOUT 002 [0.051] MaAX,

Takarance op decimals === ok OIAMETER CONCENTRIC TO SHAFT DIAMETER WITHIN 005 [0.427] T.1.8.
. ol i ggf’{é" 3] nloss oinerwise spacified. sk SURFAGE SQUARE TO SHAFT DIAMETER WITHIN .005 [0.127] TI.R.

Dimensians shown apply before pairting.

This drowing shows only those fealures which are pertinenat
1o the form, fit, and functlon of the mokor.

MH172 MOTORS, STANDARD AND DOUBLE END MODELS
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