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Change Summary

Gemini Motor Reference Manual

Revision C
November 1, 1999

The following is a summary of the primary technical changes to this document since the
previous version was released. This document, part number 88-017Z98upErsedes
88-017790-0B.

Two Speed/Torque Curves Added  (page 12)

Speed/torque curves have been added for the NO923K/JO923K and NO924K motors, which are
recommended for use with the Gemini GV-H20E Servo Drive

Color Code Corrections  (page 35)
Minor corrections were made to the Hall 1/Hall 2/Hall 3 color codes for the following drawings:

. Gemini Adapter Cable
. Gemini Plug-In Connector Module.

Shields are now indicated in these drawings. The temperature switch wires for the Plug-In
Connector Module is nowellow; instead ofyellow/orange

Revision B
July 30, 1999

The following is a summary of the primary technical changes to this document since the
previous version was released. This document, part number 88-017B98u4persedes
88-017790-0A.

Motor Parameter Table Removed (pages 8 —9)

The motor parameter table has been removed from Chapter 2 Servo Motors. Information about
motor parameters can be found on the Motion Planner CD-ROM, and on Compumotor’s web
site.

Linear Servo Motor Information Added

Information about using linear servo motors with Gemini GV drives has been added. See
Chapte 3 — Linear Servo Motors

Step Motor Information Added

Information about using step motors with Gemini GT drives has been addeth&ger 4 —
Step Motors
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CHAPTER ONE

|ntroduction

Chapter 1 — Introduction



Gemini Motor Reference Manual

Compumotor manufactures and sells a broad range of motors. This manual
contains information about those Compumotor motors we recommend using with
Gemini drives.

Topics in this manual include:

. Recommended Drive/Motor Systems
. Motor Part Numbering System

. Speed/Torque Curves

. Motor Specifications

. Dimensions

. Motor Cable Information

. Encoder Specifications

. Hall Effect Specifications

. Brake Specifications

The above information is provided for:

. Servo Motors (se€hapter 2
. Linear Servo Motors (se€hapter 3
. Step Motors (se€hapter 4

Gemini Motor Reference Manual
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Recommended Drive/Motor Systems

We recommend you use the following motors with drives listed iRétommendedrive

Typecolumn.
Motor Model Recommended
Number Drive Type
SM161A GV-L3E
SM162A GV-L3E
SM231A GV-L3E
SM232A GV-L3E
SM233A GV-L3E
NO701D GV-UGE
NO701F GV-U6E
NO702E GV-UGE
NO702F GV-U6E
NO703F GV-U6E
N0703G GV-U12E
NO704F GV-UGE
NO704G GV-U12E
JO0701D GV-UGE
JO701F GV-U6E
JO702E GV-UGE
JO702F GV-U6E
JO703F GV-U6E
J0703G GV-U12E
NO921F GV-UGE
N0921G GV-U12E
N0922G GV-U12E
N0922J GV-U12E
NO923H GV-U12E
NO923K GV-H20E
NO924J GV-U12E
NO924K GV-H20E
J0921F GV-UGE
J0921G GV-U12E
J0922G GV-U12E
J0922J GV-U12E
J0923H GV-U12E
JO923K GV-H20E

8 Gemini Motor Reference Manual



Part Numbering System

NOTE: Diagrams listll motor options. Those options not compatible with Gemini drives are shown in parentheses.

Feedback

SM Series Motors

SM Series 161 A D — 500 ppr encoder! N — normal GS — Gemini amp series® N — none
162 (B) E - 1,000 ppr encoder! F —flat (MS — military style) V — shaft seal*
231 (H - Hall-effect only) K-keyway? (10 - 10' cabled) Gxx — Gearhead
232 R- resolverz) L- Iong2 (25 - 25' cable2'3)
233 FL — 18" leads

(TQ — TQ amp series)

Sizes 16 and 23 with GS, MS, or TQ connectors—IP65
Specify GS connections for use with Gemini drives

1 Includes Hall effect
2 Not available on size 16
3 Cable is hard wired

[S2 N

NeoMetric Series Motors

Feedback

NeoMetric XXXY Identifying D — 500 ppr encoder2 N — normal FL2 B — brake
Series xxx = flange dia. character E — 1,000 ppr encoder F —flat MS3 N — none
070 for 70 mm (H — Hall-effect only) K — keyway (TQS) V- |P656
034 for 34 frame D, E, F, etc. R —resolver pT Gxx — Gearhead”
2
092 for 92 mm 1 92 mm motors only 4 34 frame motors only 10
= magnet length 2 70 mm and 34 frame motors only 5 Not available on 92 mm motors
y 9 9 3 Specify MS connection for use 6 1P65 when specified with MS
reference 1 to 4 with Gemini Drives or TQ connections

Example : NO703FE-KMSB

J Series Motors

Feedback

J Series 070X Identifying D — 500 ppr encoder N — Normal FL B — Brake
034X Character E — 1,000 ppr encoder F - Flat Ms® N — None
092X (H — Hall-effect only) K — Keyway M™%  v-1pes’
D, E, F, etc. R — Resolver pTS GXX — Gearhead4
lO2

Example : JO702FE-KMSB

1 Four stack frame sizes not available in J Series
2 70 mm only

3 92 mm only

34 Frame motors only

Specify MS connection for use with Gemini drive
Not available on 92 mm motors

IP65 when specified with MS or TQ connection

~No o b

Chapter 2 — Rotary Servo Motors 9



Speed/Torque Curves

SM Series Motors, Encoder Feedback
SM161A with GV-L3E SM162A with GV-L3E
70 0.49 120 " 0.85
60 0.42 i
Peak . 100 0.71
E 50 0.35 §| % 80 0.56 §|
2 40 0.28 2 s =
> \\ 5 > 60 042 @
S 30 )~ 021 2 Bl N =
=4 3 = 3
S 50 N o1a > S 40 028 3
10 |— Continuous 0.07 20 — Continuous 0.14
0
0 01000 2000 3000 4000 5000 6000 7000 8000 ° 0 01000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed — RPM (rps) Speed — RPM (rps)
SM231A with GV-L3E SM232A with GV-L3E
160 1.13 300 212 400
l Peak
| 250 1.76 a
120 Peak 0.85 . Peak ) 300 N
£ N = S 200 141 3 £
g N g 3 g 3
o 80 \ 0.56 @ o 150 \ 1.06 @ @ 200
s N| = ¢ N z
2 2 S 100 0713 S
40 0.28 100 |~ Continuous
Continuous 50 |— Continuous 0.35
0 0
0 01000 2000 3000 4000 5000 6000 7000 8000 %0 1000 2000 3000 4000 5000 %o 500
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) 0 (83
Speed — RPM (rps) Speed — RPM (rps)
NOTES:

10

SM233A with GV-L3E

2.82

AN

N

N

For “E” encoder option (4,000 counts per revolution, post quadrature), maximum velocity is 6,000 rpm (100 rps).
Speed/torque curves limited to 7,500 rpm (motor mechanical limit).

Solid lines designate 120VAC operation, continuous and peak.

Curves represent 120VAC (nominal) operation.

Actual speed/torque curves may vary +10%

a7 (25 @3
Speed — RPM (rps)

Speed/torque curves are based on motor current values listed in Motor Parameter Table, available on the Motion Planner CD-ROM and

on the Compumotor web site.

For speed/torque curves of motors that may have been released after this manual was published, see the Gemini Motor Reference

section of the Compumotor web site.

Gemini Motor Reference Manual
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NeoMetric Series Motors, 70 mm and 34 Frame, Encoder Feedback
J Series Motors, 70 mm and 34 Frame, Encoder Feedback

N0701D/J0701D with GV-U6GE NO0701F/J0701F with GV-U6E
T 1.76 250 T 1.76
1 .
Peak
200 (et r 141 200 = 141
= . S = 120V Limit 5
N 150 1.06 3 N 150 1.06 5
§, ¥ 120V Limit H < B E
= E =
S 100 S nE S 100 ng
(=} = o =
= \ =
50 |— Continuous \\ 0.35 50 |— Continuous 1 0.35
3
0 \ 0 0 0
0 1000 2000 3000 4000 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed — RPM (rps) Speed — RPM (rps)
NO702F/J0702F with GV-U6E NO702E/J0702E with GV-UGE
500 I 353 500 T 353
. v
400 |— Peak s 282 400 A Peak |\ 2.82
— \ —~ \ \
£ By < \ | N g
g 300 = 120V Limit 212 3 8300 + — 212 3
s \‘ S o 120V Limit \ <
2 =
g 200 < 1.41 E g 200 T 141 Z
= = 3 ~
100 |— Continuous S 0.71 100 [~ Continuous “ 0.71
A \
A 0 0
0 01000 2000 3000 4000 5000 6000 7000 8000 0 01000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed — RPM (rps) Speed — RPM (rps)
NO703F/J0703F with GV-UGE N0703G/J0703G with GV-12E
800 T 5.65 800 T 5.65
Peak \ Pleak K
__600 A 424 __600 x 424
k= A\ fn — c \ —
< \ 120V Limit = 5 120V Limit =
e \ = e X =
@ 400 o 282 ® @ 400 * 282 @
g z ¢ 2
2 2 S \ =1
200 v 1.41 200 v — 1.41
Continuous \ Continuous \
\ \ A}
A 0 0
0 01000 2000 3000 4000 5000 6000 7000 8000 0 01000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed - RPM (rps) Speed — RPM (rps)
NO704F with GV-U6E NO704G with GV-U12E
1000 7.06 1000 I 7.06
800 [-Peak — \ 5.65 800 |— peak —— 5.65
= = = 0 =
3 S 3 \ g
N 600 — 424 3 N 600 424 3
e \ 120V Limt s < 120V Limit \ S
2 400 e 282 2 3 400 \ 282 2
2 \ = 2 \ =
200 [~ Continuous —] 141 200 |— Continuous X 141
0 s 0 0 A 0
0 1000 2000 3000 4000 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed — RPM (rps) Speed - RPM (rps)

NOTES:

For “E” encoder option (4,000 counts per revolution, post quadrature), maximum velocity is 6,000 rpm (100 rps).

Speed/torque curves limited to 7,500 rpm (motor mechanical limit).

Solid lines designate 240VAC operation, continuous and peak.

Dashed line designates 120VAC speed limit.

Curves represent 120VAC (nominal) and 240VAC (nominal) operation.

Actual speed/torques may vary +10%

Speed/torque curves are based on motor current values listed in Motor Parameter Table, available on the Motion Planner CD-ROM and
on the Compumotor web site.

For speed/torque curves of motors that may have been released after this manual was published, see the Gemini Motor Reference
section of the Compumotor web site.

Chapter 2 — Rotary Servo Motors 11



NeoMetric Series Motors, 92 mm, Encoder Feedback
J Series Motors, 92 mm, Encoder Feedback

N0921F/J0921F with GV-UGE N0921G/J0921G with GV-U12E
800 | 5.65 800 | 5.65
K | \

600 [-Peak 424 _.600 [—Peak \ \\ 4.24
= \ § = N\ g
3 . 120V Limit \ 3 B \ 120V Limit H
@ 400 T 282 ® @ 400 = 282 &
=] _ =] \ —
= \ - <3 \ E
= \ \ E o E
= =

200 " 1.41 200 - 3 1.41

Continuous Continuous \
\ | | \
0 1 ) 0 A 0
0 1000 2000 3000 4000 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed — RPM (rps) Speed — RPM (rps)
N0922G/J0922G with GV-U12E N0922J3/30922J with GV-U12E

1600 11.30 1600 11.30
. 1200 g 8.47 1200 > 8.47
£ Peak v \ = £ Peak \ S
% \ \ ] & \ E
=2 2 k=2 2
@ 800 A 5.65 ® g 800 5.65 ®

L > L >
g [y 120V Limit 5 g 1 120V Limit E
= \ = \
400 2.82 400 2.82
Continuous \ Continuous v
\
0 . 0 0 A o
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed - RPM (rps) Speed - RPM (rps)
N0923H/J0923H with GV-U12E N0924J with GV-U12E
2000 14.12 2500 17.65
Peak | Peak [

1600 T 11.30 2000 14.12
< \ \ s = “ 120V Limit \ g
& 1200 & 8473 S 1500 T 1059 3
Tg’ | 120V Limit E § \ E
S 800 + 565 Z S 1000 v 7.06
2 \ El ° \ 3
= =

400 |-Continuous “ 2.82 500 |— Continuous 3 3.53
| \ \ | \ \
0 kY 0 0 \ 0
0 1000 2000 3000 4000 5000 6000 o] 1000 2000 3000 4000 5000
0 (17) (33) (50) (67) (83) (100) 0 17) (33) (50) (67) (83)
Speed — RPM (rps) Speed — RPM (rps)
N0923K/J0923K with GV-H20E N0924K with GV-H20E
0 T 14.12 3000 | 21.2
Peak

1600 b 11.30 2500 T 17.6
—_ — Peak \
£ 3 £ 2000 1413
N 1200 8.47 3 5 \ E
~ c ~ (=
2 o o 1500 10.6 3
S 800 565 % =3 \ Z
° 2 S 1000 713

400 [~ Continuous 2.82 500 |— Continuous \ 35
0 0
0 0 1000 2000 3000 4000 5000 6000 7000 8000 0 0 1000 2000 3000 4000 5000 6000 7000 8000
0 (17) (33) (50) (67) (83) (100) (117) (133) 0 (17) (33) (50) (67) (83) (100) (117) (133)
Speed — RPM (rps) Speed - RPM (rps)

NOTES:

. For “E” encoder option (4,000 counts per revolution, post quadrature), maximum velocity is 6,000 rpm (100 rps).

. Speed/torque curves limited to 7,500 rpm (motor mechanical limit).

. Solid lines designate 240VAC operation, continuous and peak.

. Dashed line designates 120VAC speed limit.

. Curves represent 120VAC (nominal) and 240VAC (nominal) operation.

. Actual speed/torques may vary +10%

. Speed/torque curves are based on motor current values listed in Motor Parameter Table, available on the Motion Planner CD-ROM and
on the Compumotor web site.

. For speed/torque curves of motors that may have been released after this manual was published, see the Gemini Motor Reference
section of the Compumotor web site.
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Specifications

Data listed is for motor only. Drive specifications may change some values.

SM Series, 16 Frame and 23 Frame, Encoder Feedback [i0]

Parameter: Symbol:  Units: SM161A SM162A SM231A SM232A SM233A
Stall Torque Continous [1] Tcs Ib-in 1.6 2.9 3.8 6.6 10.1
oz-in 26 47 61 106 161
Nm 0.18 0.33 0.43 0.74 1.13
Stall Current Continuous [1, 4, 8] Ics(sine)  Amps Peak 2.7 2.6 2.9 2.8 2.7
Stall Current Continuous [1, 7] Ics(trap) Amps DC 2.3 2.3 25 2.4 2.4
Peak Torque [6] Tpk Ib-in 4.9 8.8 11.3 19.8 30.2
0z-in 78 141 181 316 483
Nm 0.55 0.99 1.27 2.21 3.38
Peak Current [4, 6, 8] Ipk(sine)  Amps Peak 8.1 7.8 8.8 8.3 8.1
Peak Current [6, 7] Ipk(trap)  Amps DC 7.0 6.8 7.6 7.2 7.1
Rated Speed [2] Wr rpm 7500 7500 7500 7500 5800
Current @ Rated Speed Ir(sine) Amps 2.2 2.2 2.5 2.3 2.4
Current @ Rated Speed Ir(trap) Amps 19 1.9 2.2 2.0 2.0
Torque @ Rated Speed Tr Ib-in 1.1 2.3 29 5.1 8.1
o0z-in 18 37 47 81 129
Nm 0.13 0.26 0.33 0.57 0.90
Shaft Power @ Rated Speed Po watts 97 205 261 449 553
Voltage Constant [3, 4] Kb Volts/rad/s 0.079 0.147 0.169 0.310 0.484
Voltage Constant [3, 4] Ke Volts/KRPM 8.27 15.39 17.70 32.46 50.68
Torque Constant [9] Kt(sine) oz-in/Amp Peak 9.69 18.03 20.72 38.02 59.35
Nm/Amp Peak  0.068 0.126 0.145 0.266 0.415
Torque Constant [3, 4] Kt(trap) oz-in/Amps DC  11.19 20.82 23.93 43.90 68.53
Nm/Amp DC 0.078 0.146 0.168 0.307 0.480
Resistance [3] R Ohms 4.53 6.50 5.22 7.50 9.65
Inductance [5] L mH 0.81 1.39 1.64 2.90 4.08
Maximum Bus Voltage Vm Volts DC 170 170 170 340 340
Thermal Resistance Wind-Amb Rth w-a Clwatt 2.70 2.00 2.00 1.54 1.25
Thermal Resistance Wind-Case  Rth w-c Clwatt 1.19 0.78 0.85 0.51 0.37
Motor Constant Km oz-in/sqrt(watt) 5.26 8.16 10.47 16.03 22.06
Nm/sqrt(watt)  0.037 0.057 0.073 0.112 0.154
Viscous Damping B 0z-in/Krpm 0.284 0.300 0.250 0.360 0.540
mNm/Krpm 1.99 2.10 1.75 2.52 3.78
Static Friction Tf 0z-in 0.15 0.20 0.30 0.70 1.00
mNm 1.05 1.40 2.10 4.90 7.00
Motor Thermal Time Constant Tau_th minutes 11.6 14.2 20 21.6 23.3
Winding Thermal Time Const Tau_wnd  minutes 0.33 0.33 0.33 0.33 0.33
Electrical Time Constant Tau_elec  millisecs 0.18 0.21 0.31 0.39 0.42
Mechanical Time Constant Tau_mch _millisecs 7.7 5.5 9.5 7.2 5.4
Intermittent Torque Duration [10] T_2x seconds 9 14 11 18 20
Peak Torque Duration [11] T _3x seconds 4 5 4 6 7
Rotor Inertia J Ib-in-sec"2 0.000094 0.000163 0.00046 0.00082 0.00117
0z-in"2 0.58 1.01 2.84 5.07 7.23
kg-m"2 0.0000106  0.0000184  0.000052 0.000093 0.000132
Number of Poles Np 4 4 4 4 4
Weight # Ibs 11 1.6 2.1 3.0 3.9
kg 0.5 0.7 1.0 14 1.8
Winding Class H H H H H
1 @ 25C ambient, 125C winding temperature, motor connected to a 10"x10"x1/4" aluminum mounting plate.
@40C ambient derate phase currents and torques by 12%.
2 Maximum speed is 7500 RPM with 500 line Encoder. For 1000 line encoders, derate to 6000RPM.
For higher speed operation please call the factory.
3 Measured Line to Line, +/- 10%.
4 Value is measured peak of sine wave.
5 +/-30%, Line-to-Line, inductance bridge measurement @1Khz.
6 Initial winding temperature must be 60 C or less before Peak Current is Applied.
7 DC current through a pair of motor phases of a trapaziodally (six state) commutated motor.
8 Peak of the sinusiodal current in any phase for a sinusiodally comutated motor.
9 Total motor torque per peak of the sinusiodal amps measured in any phase, +/-10%.
10 Data listed is for motor only. Drive specifications may change some values.

Chapter 2 — Rotary Servo Motors

13



NeoMetric Series/J Series, 70 mm and 34 Frame, Encoder Feedback [20]

NO701D or  NO701F or NO702E or NO702F or NO703F or NO703G or  NO704F or  NO704G or
Parameter: Symbol:  Units: N0341D NO341F NO342E NO342F NO343F N0343G NO344F N0344G
Stall Torque Continous [1] Tcs Ib-in 5.7 5.6 10.4 10.4 15.8 15.8 19.5 19.5
oz-in 91 90 167 166 252 252 311 312
Nm 0.63 0.63 1.17 1.16 1.77 1.77 2.18 2.19
Stall Current Continuous [1, 4, 8] Ics(sine)  Amps Peak 3.3 5.2 3.8 5.4 5.2 7.3 5.4 7.5
Stall Current Continuous [1, 7] lcs(trap) Amps DC 29 4.5 3.3 4.6 4.5 6.3 4.7 6.5
Peak Torque [6] Tpk Ib-in 17.0 16.8 31.2 31.1 47.3 47.3 58.4 58.6
oz-in 272 269 500 498 757 757 934 937
Nm 1.90 1.88 3.50 3.49 5.30 5.30 6.54 6.56
Peak Current [4, 6, 8] Ipk(sine)  Amps Peak 10.0 15.6 115 16.1 15.7 21.9 16.3 22.6
Peak Current [6, 7] Ipk(trap)  Amps DC 8.7 13.5 10.0 13.9 13.6 19.0 14.1 19.6
Rated Speed [2] Wr rpm 7500 7500 7500 7500 6800 7500 5500 7500
Current @ Rated Speed Ir(sine) Amps 3.0 4.7 3.2 4.5 4.4 5.8 4.6 5.6
Current @ Rated Speed Ir(trap) Amps 2.6 4.1 2.8 3.9 3.8 5.0 4.0 4.9
Torque @ Rated Speed Tr Ib-in 4.7 4.6 7.1 7.9 10.8 11.4 141 12.6
0z-in 75 74 114 126 173 182 226 201
Nm 0.53 0.52 0.80 0.88 1.21 1.27 1.58 1.41
Shaft Power @ Rated Speed Po watts 416 411 632 699 870 1010 919 1115
Voltage Constant [3, 4] Kb Volts/rad/s 0.221 0.140 0.353 0.253 0.392 0.282 0.468 0.338
Voltage Constant [3, 4] Ke Volts/KRPM 23.14 14.66 36.97 26.49 41.05 29.53 49.01 35.40
Torque Constant [9] Kt(sine) oz-in/Amp Peak 27.10 17.17 43.29 31.03 48.07 34.58 57.39 41.45
Nm/Amp Peak  0.190 0.120 0.303 0.217 0.336 0.242 0.402 0.290
Torque Constant [3, 4] Kt(trap) oz-in/Amp DC  31.29 19.82 49.98 35.82 55.51 39.93 66.27 47.86
Nm/Amp DC 0.219 0.139 0.350 0.251 0.389 0.280 0.464 0.335
Resistance [3] R Ohms 5.52 2.27 5.22 2.70 3.36 1.74 3.47 1.80
Inductance [5] L mH 12.98 5.23 15.80 8.16 12.13 6.30 14.50 7.55
Maxumum Bus Voltage Vm Volts DC 340 340 340 340 340 340 340 340
Thermal Res Wind-Amb Rth w-a Clwatt 1.44 1.44 1.15 1.15 0.96 0.96 0.87 0.87
Thermal Res Wind-Case Rth w-c Clwatt 0.66 0.66 0.39 0.39 0.24 0.24 0.21 0.21
Motor Constant Km oz-in/sqrt(watt) 13.32 13.16 21.88 21.80 30.28 30.27 35.57 35.67
Nm/sgrt(watt)  0.093 0.092 0.153 0.153 0.212 0.212 0.249 0.250
Viscous Damping B 0z-in/Krpm 0.2 0.2 0.4 0.4 0.6 0.6 0.8 0.8
mNm/krpm 1.4 14 2.8 2.8 4.2 4.2 5.6 5.6
Static Friction Tf 0z-in 0.8 0.8 1.6 1.6 2.4 24 3.2 3.2
mNm 5.6 5.6 11.2 11.2 16.8 16.8 22.4 22.4
Motor Thermal Time Constant Tau_th minutes 16.6 16.6 217 21.7 225 225 23.3 233
Winding Thermal Time Const Tau_wnd _ minutes 0.66 0.66 0.58 0.58 0.53 0.53 0.5 0.5
Electrical Time Constant Tau_elec millisecs 2.35 2.30 3.03 3.02 3.61 3.62 4.18 4.19
Mechanical Time Constant Tau_mch millisecs 1.6 1.7 0.6 0.6 0.6 0.6 0.6 0.6
Intermittent Torque Duration [10]  T_2x seconds 22 22 32 32 39 39 38 38
Peak Torque Duration [11] T 3x seconds 9 9 11 11 13 13 12 12
Rotor Inertia J Ib-in-sec"2 0.000106 0.000106 0.000173 0.000173 0.00024 0.00024 0.000307 0.000307
0z-in"2 0.65 0.65 1.07 1.07 1.48 1.48 1.90 1.90
kg-m"2 0.0000120  0.0000120  0.0000195  0.0000195  0.0000271  0.0000271  0.0000347  0.0000347
Number of Poles Np 4 4 4 4 4 4 4 4
Weight # lbs 35 35 45 45 6.0 6.0 7.3 7.3
kg 1.6 1.6 2.1 2.1 2.7 2.7 3.3 3.3
Winding Class H H H H H H H H
1 @ 25C ambient, 125C winding temperature, motor connected to a 10"x10"x1/4" aluminum mounting plate.
@40C ambient derate phase currents and torques by 12%.
2 Maximum speed is 7500 RPM with 500 line Encoder. For 1000 line encoders, derate to 6000RPM.
For higher speed operation please call the factory.
3 Measured Line to Line, +/- 10%.
4 Value is measured peak of sine wave.
5 +/-30%, Line-to-Line, inductance bridge measurement @1Khz.
6 Initial winding temperature must be 60 C or less before Peak Current is Applied.
7 DC current through a pair of motor phases of a trapaziodally (six state) commutated motor.
8 Peak of the sinusiodal current in any phase for a sinusiodally comutated motor.
9 Total motor torque per peak of the sinusiodal amps measured in any phase, +/-10%.
10 Data listed is for motor only. Drive specifications may change some values.
Additional J Series Specifications: NO701D or  NO701For  NO702Eor  NO702For  NO703For  NO703G or
Parameter: Symbol:  Units: NO0341D NO341F NO342E NO342F NO343F NO0343G
Rotor Inertia J Ib-in-sec”2 0.00114 0.00114 0.00121 0.00121 0.00128 0.00128
0z-in"2 7.04 7.04 7.47 7.47 7.91 7.91
kg-m"2 0.0001288  0.0001288  0.0001367  0.0001367  0.0001446  0.0001446
Mechanical Time Constant Tau_mch millisecs 14.7 14.7 5.7 5.7 3.2 3.2
Weight # lbs 4.4 44 5.4 54 6.9 6.9
kg 2.0 2.0 2.5 2.5 3.1 3.1
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NeoMetric Series/J Series, 92 mm, Encoder Feedback  [10]

Parameter: Symbol:  Units: N0921F N0921G N0922G N0922J N0923H N0923K N0924J N0924K

Stall Torque Continous [1] Tes Ib-in 15.5 15.6 27.6 28.3 41.3 40.6 54.6 54.8
oz-in 249 249 442 453 660 650 873 876
Nm 1.74 1.74 3.09 3.17 4.62 4.55 6.11 6.14

Stall Current Continuous [1, 4, 8] Ics(sine)  Amps Peak 4.7 6.6 6.5 10.1 10.0 17.4 10.8 15.2

Stall Current Continuous [1, 7] Ics(trap) Amps DC 4.1 5.7 5.6 8.7 8.6 15.1 9.4 13.2

Peak Torque [6] Tpk Ib-in 46.6 46.7 82.9 835 268.8 468.8 163.8 164.3
oz-in 746 747 1327 1336 4300 7500 2620 2629
Nm 5.22 5.23 9.29 9.35 30.10 52.50 18.34 18.41

Peak Current [4, 6, 8] Ipk(sine)  Amps Peak 14.2 19.7 19.5 30.3 29.9 52.2 32.5 45.6

Peak Current [6, 7] Ipk(trap)  Amps DC 12.3 17.1 26.9 26.2 25.9 45.2 28.2 39.5

Rated Speed [2] Wr rpm 6000 7500 4650 7300 4689 7500 3750 5250

Current @ Rated Speed Ir(sine) Amps 4.1 5.2 5.6 7.0 8.6 11.9 9.7 12.4

Current @ Rated Speed Ir(trap) Amps 3.5 4.5 4.8 6.0 7.4 10.3 8.4 10.7

Torque @ Rated Speed Tr Ib-in 11.8 11.3 20.4 16.3 30.4 28.8 41.0 39.1
oz-in 188 181 326 260 487 461 656 626
Nm 1.32 1.27 2.28 1.82 3.41 3.23 4.59 4.38

Shaft Power @ Rated Speed Po watts 834 1004 1121 1404 1689 2557 1820 2431

Voltage Constant [3, 4] Kb Volts/rad/s 0.427 0.309 0.556 0.360 0.540 0.305 0.657 0.470

Voltage Constant [3, 4] Ke Volts/KRPM 44.72 32.36 58.22 37.70 56.55 31.94 68.80 49.22

Torque Constant [9] Kt(sine) oz-in/Amp Peak 52.36 37.89 68.18 44.15 66.22 37.40 80.57 57.64
Nm/Amp Peak  0.367 0.265 0.477 0.309 0.464 0.262 0.564 0.403

Torque Constant [3, 4] Kt(trap) oz-in/Amp DC  60.46 43.75 78.73 50.98 76.46 43.19 93.03 66.55
Nm/Amp DC 0.423 0.306 0.551 0.357 0.535 0.302 0.651 0.466

Resistance [3] R Ohms 3.72 1.94 2.32 0.96 1.28 0.42 1.22 0.62

Inductance [5] L mH 17.11 8.99 14.72 6.18 14.95 4.78 20.60 10.51

Maxumum Bus Voltage Vm Volts DC 340 340 340 340 340 340 340 340

Thermal Res Wind-Amb Rth w-a Clwatt 1.06 1.06 0.91 0.91 0.7 0.7 0.62 0.62

Thermal Res Wind-Case Rth w-c Clwatt 0.30 0.30 0.23 0.23 0.14 0.14 0.10 0.10

Motor Constant Km oz-in/sqrt(watt) 31.35 31.41 51.69 52.03 67.59 66.64 84.23 84.52
Nm/sgrt(watt)  0.219 0.220 0.362 0.364 0.473 0.466 0.590 0.592

Viscous Damping B 0z-in/Krpm 0.5 0.5 0.8 0.8 1.1 1.1 14 14
mNm/krpm 3.5 3.5 5.6 5.6 7.7 7.7 9.8 9.8

Static Friction Tf 0z-in 25 25 4.8 4.8 5.4 5.4 6.6 6.6
mNm 175 17.5 33.6 33.6 37.8 37.8 46.2 46.2

Motor Thermal Time Constant Tau_th minutes 21.6 21.6 30 30 35 35 37 37

Winding Thermal Time Const Tau_wnd  minutes 0.8 0.8 0.5 0.5 0.5 0.5 0.4 0.4

Electrical Time Constant Tau_elec  millisecs 4.60 4.63 6.34 6.44 11.68 11.38 16.89 16.95

Mechanical Time Constant Tau_mch _ millisecs 0.8 0.8 0.5 0.5 0.4 0.5 0.4 0.4

Intermittent Torque Duration [10]  T_2x seconds 48 48 39 39 61 61 61 61

Peak Torqgue Duration [11] T 3x seconds 17 17 13 13 16 16 15 15

Rotor Inertia J Ib-in-sec"2 0.000363 0.000363 0.000623 0.000623 0.000883 0.000883 0.00114 0.00114
0z-in"2 2.24 2.24 3.85 3.85 5.45 5.45 7.04 7.04
kg-m"2 0.0000410  0.0000410  0.0000704  0.0000704  0.0000998  0.0000998  0.0001288  0.0001288

Number of Poles Np 4 4 4 4 4 4 4 4

Weight # Ibs 8.1 8.1 11.7 11.7 15.1 15.1 18.0 18.0
kg 3.7 3.7 5.3 5.3 6.9 6.9 8.2 8.2

Winding Class H H H H H H H H

1 @ 25C ambient, 125C winding temperature, motor connected to a 10"x10"x1/4" aluminum mounting plate.

@40C ambient derate phase currents and torques by 12%.
2 Maximum speed is 7500 RPM with 500 line Encoder. For 1000 line encoders, derate to 6000RPM.
For higher speed operation please call the factory.

3 Measured Line to Line, +/- 10%.

4 Value is measured peak of sine wave.

5 +/-30%, Line-to-Line, inductance bridge measurement @1Khz.

6 Initial winding temperature must be 60 C or less before Peak Current is Applied.

7 DC current through a pair of motor phases of a trapaziodally (six state) commutated motor.

8 Peak of the sinusiodal current in any phase for a sinusiodally comutated motor.

9 Total motor torque per peak of the sinusiodal amps measured in any phase, +/-10%.

10 Data listed is for motor only. Drive specifications may change some values.

Additional J Series Specifications

Parameter: Symbol:  Units: NO921F N0921G N0922G N0922J N0923H N0923K

Rotor Inertia J Ib-in-sec”2 0.00423 0.00423 0.00450 0.00450 0.00480 0.00480
0z-in"2 26.13 26.13 27.80 27.80 29.65 29.65
kg-m"2 0.0004779  0.0004779  0.0005084  0.0005084  0.0005423  0.0005423

Mechanical Time Constant Tau_mch millisecs 10.0 10.0 3.9 3.9 2.4 2.4

Weight # Ibs 9.9 9.9 135 135 16.9 16.9
kg 4.5 4.5 6.1 6.1 7.7 7.7
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Dimensions

SM Series, 16 Frame, Encoder Feedback

Motor
Connector

(4x) @ 0.125 (3.18)
Thru holes equally spaced
on @1.838 (46.69) bolt circle

Feedback
Connector

MS, TQ, GS Connection

Dimensions in inches (mm)

Shaft Option

v

G} 0.230 (5.84)
A

-F
(Flat)

SM Series, 23 Frame, Encoder Feedback

1.856 (47.15) Sq.

(4x) @ 0.218 (5.54)

2.25 (57.2) Sq.

SM230 Shaft Option

0.230
(5.84)

@_i

-F
(Flat)

16

SM231, SM232, SM233 Shaft Options

0.340 0.60 0.094

(8.64)

Gemini Motor Reference Manual

thru holes equally spaced
on @2.625 (66.68) bolt circle

— 0.98 (25)
+0.0000
0.2500 -0.0005 | 0.63 (1.6)
+0.000) .
(6.35 0.012) ]
20.78810.001 — | _ _
(2002002 1]
0.37 (9.3) —> —~—
L 191
(48.4)

<— 1.32 —>

(33.4)

Motor Sizes
Model | Motor Length )
Lt Cable/Flying Lead
SM160 1.97 Connection _
(50.0)
SM161 2.47
(62.7)
SM162 3.47
(88.1)
D —A
—>| = 0.063 (1.6)
u|
©1.500 *0.001 f _
(38.110.02) -f_“
i
Dimensions in L
inches (mm)
Motor Sizes
1.25(31.8) > Model |Motor Length | Shaft Length Shaft Diameter
o A D"
SM230 3.36 0.78 0.2500 +0.0000/-0.0005
(85.3) (19.8) (6.350 +0.0000/-0.013)
SM231 3.98 0.82 0.3750 +0.0000/-0.0005
(101.1) (20.8) (9.525 +0.0000/-0.013)
SM232 4.98 0.82 0.3750 +0.0000/-0.0005
(126.5) (20.8) (9.525 +0.0000/-0.013)
-L SM233 5.98 0.82 0.3750 +0.0000/-0.0005
(Long Shaft) (151.9) (20.8) (9.525 +0.0000/-0.013)




NeoMetric Series and J Series, Size 70

4 x @0.228 (5.8) Thru Holes
Eq Spaced on a @ 2.953 (75.00)

Bolt Circle for 5mm or #10 Bolt 0.910 (23.1)
0.093 (2.36)
____________________ Ll
+ 0.0005 9]
©2.3622* 0.0003 - (gzzg)
(60* 0.012) =
- 0.007) a | l
2.75 | 0.530
(69.85) Sq @0.4331% 8 83? (13.46)
+0007) T Motor Length
(11.001T 0.002)

Dimensions in inches (mm)

NeoMetric Series and J Series, Size 34

4 x ©0.223 (5.66) Thru Holes
Eq Spaced on a @ 3.875 (98.43)
Bolt Circle for 5mm or #10 Bolt

Shaft Options

—>|

22.875 1 0.002 L
1

(73.03%0.05)

+ 0.0000
20.5000< 0.0005

+0.000)
127> 6 012)

Dimensions in inches (mm)

NeoMetric Series and J Series, Size 92

4 x ©0.281 (7.14) Thru Holes

Eq Spaced on a @ 3.937 (100)

Bolt Circle for 6mm or 1/4" Bolt

B

1.190 (30.23)
< 0.093 (2.4)

o
N
ar
=]

~—————————0.093 (2.36)

|<«— Motor Length ———— >

* 0228->| |<—_+_

{J:r} 0.473 (12.01)
-

Shaft Options

- N (None)

1.180 (29.97)

; (82.8)

...... |

G} 20.500 (12.7)

+0.0005
231496 * 0-000> ¥
+0.012) [

~0.007)

(80

+0.0003
205512 0.0001—

+0.007)
(14= 0'002)

3.62
(91.95) Sq.

Dimensions in inches (mm)

0530
|“ (13.46)

[<«————— Motor Length —————>

¥

G} @0.5512 (14)

i

- N (None)

Shaft Options

3.26

o 25 -»I |<-_+_
0521 (13.23) )

Motor Sizes

Motor Length | NeoMetric

J Series

10.00 (254.00)

70-4 Brake |J0703 Brake

9.00 (228.60)

70-3 Brake |J0702 Brake

8.00 (203.20

70-2 Brake |J0701 Brake

7.00 (177.80) | 70-1 Brake

J0703

6.94 (176.28 70-3

J0702

5.94 (150.88 70-2

J0701

)
)
7.94 (201.68) 70-4
)
)
)

4.94 (125.48, 70-1

- K (Sq. Key)

Motor Sizes

Motor Length | NeoMetric

J Series

10.00 (254.00) | 34-4 Brake

J0343 Brake

9.00 (228.60) | 34-3 Brake

J0342 Brake

8.00 (203.20) | 34-2 Brake

J0341 Brake

7.00 (177.80) | 34-1 Brake

J0343

6.94 (176.28) 34-3

J0342

5.94 (150.88) 34-2

J0341

(
(
(
7.94 (201.68) 34-4
(
(
(

4.94 (125.48) 34-1

0.500
12.7) 1>

Motor Sizes

Motor Length | NeoMetric

J Series

13.50 (342.90)

92-4 Brake |J0923 Brake

12.00 (304.80)

92-3 Brake |J0922 Brake

10.50 (266.70)

92-2 Brake |J0921 Brake

9.00 (228.60) | 92-1 Brake

11.13 (282.70) 92-4

J0923

9.63 (244.60) 92-3

J0922

8.13 (206.50) 92-2

J0921

6.63 (168.40) 92-1

Note: For PT option
add 1.40 inches

0.63_
(16)
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Wiring Information

SM Series, 16 Frame and 23 Frame, Encoder Feedback — Cable Sets

Specify the GS connection option when operating SM motors with Gemini drives. The GS
option provides quick disconnect, bayonet style connectors attached to the motor body. Wiring
for the GS option is similar to the MS option, except the temperature switch leads have been
moved to the feedback connector.

The following cable sets are available for SM Series motors with the GS connection option.
These cable sets consist of one motor power cable and one feedback cable. These cables have
mating motor connectors at one end, and molded connectors for wiring to a Gemini drive at the
other end. These cables have a braided metal shield and are CE (EMC) compliant. The GB cable
sets have leads for wiring SM motors with internal brakes; the GS cable sets do not.

23GS CABLE-XX One set of cables for SM motors with encoder feedback and GS connection
option. Gemini connector end does not have brake leads. “-XX" is cable length. “23GS CABLE”
sets available in lengths of 10, 25, 35 feet.

23GB CABLE-XX One set of cables for SM motors with encoder feedback and GS connection
option. Gemini connector end has two brake leads. “-XX" is cable length. “23GB CABLE” sets
available in lengths of 10, 25, 35 feet.

Use these cables on 16 frame motors, as well as 23 frame size motors.

NeoMetric Series and J Series, 70 mm and 34 Frame, Encoder Feedback — Cable Sets

Specify the MS connection option when operating 70 mm NeoMetric or J Series motors with
Gemini drives.

The following cable sets are available for NeoMetric or J Series motors with the MS connection
option. These cable sets consist of one motor power cable and one feedback cable. These cables
have mating motor connectors at one end, and molded connectors for wiring to a Gemini drive

at the other end. These cables have a braided metal shield and are CE (EMC) compliant. The

GB cable sets have leads for wiring motors with internal brakes; the GS cable sets do not.

70GS CABLE-XX One set of cables for 70 mm motors with encoder feedback and MS connection
option. Gemini connector end does not have brake leads. “-XX" is cable length. “70GS CABLE”
sets available in lengths of 10, 25, 35 feet.

70GB CABLE-XX One set of cables for 70 mm motors with encoder feedback and MS connection
option. Gemini connector end has two brake leads. “-XX" is cable length. “70GB CABLE” sets
available in lengths of 10, 25, 35 feet.

Use these cables on 34 frame size motors, as well as 70 mm motors

NeoMetric Series and J Series, 92 mm, Encoder Feedback — Cable Sets

Specify the MS connection option when operating 92 mm NeoMetric Series motors with
Gemini drives.

The following cable sets are available for 92 mm NeoMetric Series motors with the MS
connection option. These cable sets consist of one motor power cable and one feedback cable.
These cables have mating motor connectors at one end, and molded connectors for wiring to a
Gemini drive at the other end. These cables have a braided metal shield and are CE (EMC)
compliant. The GB cable sets have leads for wiring motors with internal brakes; the GS cable
sets do not.

92GS CABLE-XX One set of cables for 92 mm motors with encoder feedback and MS connection

option. Gemini connector end does not have brake leads. “-XX" is cable length. “92GS CABLE”
sets available in lengths of 10, 25, 35 feet.

92GB CABLE-XX One set of cables for 92 mm motors with encoder feedback and MS connection
option. Gemini connector end has two brake leads. “-XX" is cable length. “92GB CABLE” sets
available in lengths of 10, 25, 35 feet.
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Feedback Cable — Specifications
This cable is supplied as the feedback cable with the following cable sets

Without Brake Wires: With Brake Wires:
23GS CABLE-XX 23GB CABLE-XX
70GS CABLE-XX 70GB CABLE-XX
92GS CABLE-XX 92GB CABLE-XX

Cable color code, dimensions, and specifications are shown below.

CONNECTOR

COMPUMOTOR P/N: 71-017350-XX CONTAINS 2 WIRES (BRAKE) AMP, CHAMP #2-175677-4
24AWG PVC INSULATION (MIL-W-16878/2 OR UL 1569)
9" FLYING LEADS, RED/BLUE EXIT FROM REAR OF STRAIN RELIEF
COMPUMOTOR P/N: 71-017349-XX CONTAINS NO WIRES

PLUG AND COUPLING NUT PIN 26

BENDIX #PTO6E-14-18-P(424)

> e

CABLE, 17 COND., 2x 24 AWG, 4x 20 AWG, 11x 28 AWG

"L" (CABLE LENGTH)

WIRE LIST
MS14-18 |WIRE COLOR| FUNCTION AMP CHAMP
PIN NO. ENCODER WIRES
A WHITE CH A+ 5
B YELLOW CHA- 6
C GREEN CH B+ 7
D BLUE CH B- ) CABLE LENGTH
E ORANGE INDEX+ 9 DASH NO. (-XX) DIM "L"
F BROWN INDEX- 10 -10 10 FT. (3.0 m)
G BLACK GROUND 3,4 -25 25 FT. (7.6 m)
H RED +5V 12 -35 35 FT.(10.6 m)
HALL SIGNAL WIRES
K WHT/GRN HALL GND 15,11
M WHT/BLU HALL +5V 14
P WHT/VIO HALL CH3 18
T WHT/BRN HALL CH1 16
U WHT/ORG | HALL CH2 17 COMPUMOTOR CABLE P/NWITH 2 WIRES
BRAKES TEMP SW FOR BRAKE CONNECTION: 71-017350-XX
R RED/BLUE | BRAKE (OPTIONAL) N/A
S RED/BLUE | BRAKE (OPTIONAL) N/A
T S e R COMPUMOTOR CABLE P/N W/O 2 WIRES: 71-017349-XX
N YEL/ORG | THERMAL SWITCH 13
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Motor Cable for SM Series Motors — Specifications
This cable is supplied as the motor cable with the following cable sets

23GS CABLE-XX  23GB CABLE-XX
Cable color code, dimensions, and specifications are shown below.

PLUG AND COUPLING NUT
BENDIX #PTO6E-14-12-S(424)

#8 SHORT SPRING SPADE TONGUE TERMINAL
AMP (3x) #53241-1, (1x) #53244-1

/CABLE 4 COND,, (3 OF 18 AWG,1 OF 14 AWG)

: T s

—s

la—— 2.5 (64) —=|

0.6 (15) 6.0 (152)

"L" (CABLE LENGTH)

MS 14-12 CONNECTOR CABLE LENGTH
PIN NO. [WIRE COLOR| DRIVE | |DASH NO. (-xX) DIM "L"
J BLACK #1 U 10 10 FT. (3.0 m)
K BLACK #2 Vv 25 25 FT. (7.6 m)
L BLACK #3 w -35 35 FT. (10.6 m) COMPUMOTOR CABLE P/N: 71-017093-XX
M GRN/YEL L

Motor Cable for NeoMetric and J Series, 70 mm and 34 Frame Motors — Specifications
This cable is supplied as the motor cable with the following cable sets

70GS CABLE-XX 70GB CABLE-XX

Cable color code, dimensions, and specifications are shown below.

PLUG AND COUPLING NUT
BENDIX #PTO6E-14-12-S(424)

#8 SHORT SPRING SPADE TONGUE TERMINAL
AMP (4x) #53244-1

/CABLE 4 COND,, (3 OF 16 AWG,1 OF 14 AWG)

: - |

e 11111 (S

—s

le——— 2.5 (64) —=

0.6 (15) 6.0 (152)

"L" (CABLE LENGTH)

MS 14-12 CONNECTOR CABLE LENGTH
PIN NO. |WIRE COLOR| DRIVE DASH NO. (-XX) DIM "L"
J BLACK #1 U -10 10 FT. (3.0m)
K BLACK #2 v 25 25 FT. (7.6 m)
L BLACK #3 W -35 35FT.(106m | COMPUMOTOR CABLE P/N: 71-017094-XX
M GRN/YEL L
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Motor Cable for NeoMetric and J Series, 92 mm Motors — Specifications
This cable is supplied as the motor cable with the following cable sets

92GS CABLE-XX

92GB CABLE-XX

Cable color code, dimensions, and specifications are shown below.

PLUG AND COUPLING NUT

BENDIX #PT0O6E-18-5-S(424)

#8 SHORT SPRING SPADE TONGUE TERMINAL

/CABLE 4 COND,, (4 OF 12 AWG)

AMP (4x) #53247-1

s

2x 0.6 (15) 6.0 (152)

"L" (CABLE LENGTH)

MS 18-5 CONNECTOR

CABLE LENGTH

PIN NO. |WIRE COLOR| DRIVE DASH NO. (-XX) DIM "L"
A BLACK #1 U -10 10 FT. (3.0 m)
B BLACK #2 \ -25 25 FT. (7.6 m)
C BLACK #3 W -35 35 FT. (10.6 m)
D GRN/YEL L

la—— 2.5 (64) —=

I-i 8.35 (212) —————=

COMPUMOTOR CABLE P/N: 71-017095-XX
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Feedback Specifications

Encoder Specifications — SM Series, NeoMetric Series, J Series

Mechanical

Accuracy +2 min of arc
Electrical

Input Power 5VDC +5%, 135mA
Operating frequency 100 kHz max
Output device 26LS31
Sin/Source, nominal 20mA

Suggested user interface  26LS32

Hall Effect Specifications — SM Series, NeoMetric Series, J Series

Electrical
Input Power 5VDC #5%, 80mA
Output device LM339
open collector
Maximum pull up 12vDC
Sink 16mA

Commutation Chart — SM Series, NeoMetric Series, J Series

Clockwise rotation as viewed from front shaft

Phase Phase Phase
B-A A-C C-B
N——"1 N——"1 N——""
/ Hall #1 \
Hall #2

Hall #3
NeoMetric Series Motors
Brakes 70 mm or 34 Frame 92 mm
Static rated torque 24 in-Ib; 384 0z-in; (2.69 Nm) 72 in-Ib; 1152 o0z-in; (8.06 Nm)
Coil voltage 24VDC 24VDC
Coil Current 0.8 amps 0.52 amps
Weight 1.0 Ibs (0.45 kg) 2.51 Ibs (1.13 kg)
Inertia 0.000038 Ib-in-sec?; 0.23 0z-in? 0.00015 Ib-in-sec?; 0.93 0z-in?
(0.0000043 kg-m?) (.0000169 kg-m?2)
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Bearing Load and Life Information

SM Series Motors

Compumotor’'s SM Series and NeoMetric Series motors use ABECS5, double-shielded, pre-
lubricated bearings. Bearing life is directly affected by radial and axial loading, along with
operating speed. Engineering charts provide L10 life estimations for listed radial and axial
forces applied to the motor shaft. This data includes the internal bearing preload and is for the
shortest length motor in each frame. Longer motors will exhibit longer L10 life.

Motor Bearing System Life

9.0

8.0 \\\\

7.0 \\\\\
w
= 6.0
I N
g N
~ 50
Q2
3 N\
- 4.0 \
—
} 0 \

"0 23 \\

\
1.0
0
2000 3000 4000 5000 6000 7000 8000
Speed (rpm)
Axial Radial
Ibs (kg) Ibs (kg)
16 10 (4.5) 10 (4.5)
23 15 (6.75) 10 (4.5)

NeoMetric Series Motors and J Series Motors

Motor Bearing System Life Motor Bearing System Life
Fr=10#, Fa=10# Fr=10#, Fa=10#
14.0 30.0
12.0 \ 25.0 N
10.0 N\ \
= o 20.0
§ 50 \ g \
> N NO704 > \
£ \ 2 180 X N0924
J 60 3
N
4.0 RO I~ 100 e
: —
e N0g21 o
20 5.0
0 0
2000 3000 4000 5000 6000 7000 8000 2000 3000 4000 5000 6000 7000 8000
Speed (rpm) Speed (rpm)
70 mm or 34 Frame Bearing Chart 92 mm Bearing Chart
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Rotary to Linear Conversion Table

Parameter

Motor ID Number
Contiuous Stall Current
Flux constant - Ke

Resistance (ph-ph)
Motor Mass

Pole Pairs
Rated Speed

Current Peak Stall

Minimum Inductance (ph-ph)
Maximum Inductance (ph-ph)
Continuous current derating
Thermal Time Constant
Viscous Damping

Current Loop Bandwidth
Velocity Loop Bandwidth
Position Loop Bandwidth
Force/Torque Limit

Force / Torque Scale
Velocity Limit

Velocity Scale

Feedback Resolution
Encoder Out Resolution
Winding Time Constant
Thermal Resistance (w-c)
Electrical Pitch

Max. Motor Temperature

Drive PWM frequency
Maximum Position Error

26 Gemini Motor Reference Manual

This table contains units for rotary to linear conversions of drive configuration parameters.

Linear Units Software
(Rotary Units) Parameter
- DMTR
Arms DMTIC
V/mls DMTKE
(V / krpm)
Ohms DMTRES
kg DMTJ
(kg m?E-6)
- DPOLE
m/s DMTW
(rps)
Arms DMTIP
mH DMTLMN
mH DMTLMX
% DMTICD
minutes DMTTCM
N/m (Nm/rad/sec) DMTD
Hz DIBW
Hz DVBW
Hz DPBW
N DMTLIM
(Nm)
N DMTSCL
(Nm)
m/s DMVLIM
(rps)
m/s DMVSCL
(rps)
counts / Elec. Pitch ERES
(counts/rev)
counts / Elec. Pitch ORES
(counts/rev)
minutes DMTTCW
deg. C/W DMTRWC
mm DMEPIT
deg. C DMTMAX
Hz DPWM
counts SMPER

SL05508-A-N

1600

25.25
(17.6)
10.1

(26.8)

(72)
7.4
2.9
2.9

20

1500
100
40
227
(1.5)
227
(1.5)

(72)

(72)

0.33
0.23
42
90
16

0

SL05512-A-N

1610

37.7
(26.4)
15.3

(37.5)

(72)
7.1
45
4.5

30

1500
100
40
329
(2.2)
329
(2.2)

(72)

(72)

0.33
0.17
42
90
16

406-LXR-M-D13-E2

1700
2.48
25.25
(17.6)
10.1
2.7
(119.3)
1

3
(72)
7.4
2.9
2.9

0

20

0
1500
100
40
227
(1.5)
227
(1.5)

(72)

(72)
42000

42000

0.33
0.23
42

90

16
42000

406-LXR-M-D13-E3

1701
2.48
25.25
(17.6)
10.1
2.7
(119.3)
1

15
(35.7)
7.4
2.9
2.9

0

20

0
1500
100
40
227
(1.5)
227
(1.5)
15
(35.7)
15
(35.7)
84000

84000

0.33
0.23
42

90

16
84000

406-LXR-M-D13-E4

1702
2.48
25.25
(17.6)
10.1
2.7
(119.3)
1

3
(7.2)
7.4
2.9
2.9

0

20

0
1500
100
40
227
(1.5)
227
(1.5)
3
(7.2)
3
(7.2)
420000

420000

0.33
0.23

42

90

16
420000

406-LXR-M-D13-E5

1703
2.48
25.25
(17.6)
10.1
2.7
(119.3)
1

3
(72)
7.4
2.9
2.9

0

20

0
1500
100
40
227
(1.5)
227
(1.5)

(72)

(72)
8400

8400

0.33
0.23
42
90
16
8400

406-LXR-M-D15-E2

1704
2.38
37.7
(26.4)
15.3
3.6
(159.1)
1

3
(7.2)
71
45
45

0

30

0
1500
100
40
329
(2.2)
329
(2.2)

(72)

(72)
42000

42000

0.33
0.17
42

90

16
42000

406-LXR-M-D15-E3

1705
2.38
37.7
(26.4)
15.3
3.6
(159.1)
1

1.5
(35.7)
7.1
45
45

0

30

0
1500
100
40
329
(2.2)
329
(2.2)
1.5
(35.7)
1.5
(35.7)
84000

84000

0.33
0.17
42

90

16
84000

406-LXR-M-D15-E4

1706
2.38
37.7
(26.4)
15.3
3.6
(159.1)
1

3
(7.2)
71
45
45

0

30

0
1500
100
40
329
(2.2)
329
(2.2)
3
(7.2)
3
(7.2)
420000

420000

0.33
0.17
42

90

16
420000

406-LXR-M-D15-E5

1707
2.38
37.7
(26.4)
15.3
3.6
(159.1)
1

3
(72)
7.1
45
45

0

30

0
1500
100
40
329
1(2.2)
329
1(2.2)

(72)

(72)
8400

8400

0.33
0.17
42
90
16
8400



Recommended Drive/Linear Servo Motor Table Systems

We recommend you use the following linear servo motor tables with drives listed in the
Recommenderive Typecolumn.

Linear Servo Recommended

Motor Table: Drive Type:
406LXR-D13 GV-L3E or GV-UGE*
406LXR-D15 GV-L3E or GV-UGE*

*(GV-UGE at 16 kHz PWM only; see DPWM command in
Gemini Series Command Reference)
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Part Numbering System — 406LXR Example

406||T09| LXR| | M || P ||D13| H2 | L2 | cs2||z2| [ E2| R1| A2]||P1]

L series....
Travel (mm)
8 Pole 12 Pole
Motor Motor
50 oo n/a........
150 ..o 50 ........ T02
250 ......... 150 ........
350 ......... 250 ....... T04
450 ......... 350 ........
550 ......... 450 ........
650 ......... 550 ........
750 ......... 650 ........
850 ......... 750 ........
950 ......... 850 ........
1200....... 1100 ........
1450 ....... 1350 ........ T12
1700 ....... 1600 .... T13
1950....... 1850 ........ T14
Model ..oovviiiiiii

Mounting (metric) .......... @7

Grade

Precision ........cccccvvveeeeinl. El

Drive Type

Free Travel (No motor)
8 Pole Carriage (no mtr.). Lo
12 Pole Carriage (no mtr.) .

Linear Motor

Pinning Option

No pinning

o
iy

2 B
N

w

X-Axis Carriage - Dowel Pins
(matched to Y-Axis Base)

Y-Axis Base - Dowel Pin Holes
(matched to X-Axis Carriage)

Drive Amplifier

No Amplifier

>
[N

Amplifier w/ Direct Connect
Module

Amplifier w/ Indirect Connect
Cable

>
w

Py)

1| Required Designator

Encoder Option

El | None - Free Travel (only)

1.0 pm resolution

w

0.5 um resolution

m
i

0.1 pum resolution

m

5.0 um resolution

Z Channel Location*

None - Free Travel (only)

N

HERE BEEEE B B ii
N |- ul N N

8 Pole Motor Carriage .....
12 Pole Motor Carriage .....

Home Switch
None - Free Travel (only) ..

N

Positive End Position

N
w

Center Position

N
N

Negative End Position

Cable Management

S1| No Cables - Free Travel

0O

5

N.C. current sinking ...........
N.O. current sinking ...........
N.C. current sourcing ........
N.O. current sourcing ........

Limit Switch
None - Free Travel (only) ..

L2

N.C. current sinking ...........
N.O. current sinking ...........
N.C. current sourcing ........
gso current sourcing ........

Gemini Motor Reference Manual
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Speed/Force Curves

406LXR with GV-L3E

406LXR-D13 with GV-L3E
— Peak
P —

150

125

100

75

Force (N)

50

—

25 |- Continuous

al

e —
0.0 05 1.0 15 2.0 25 3.0

0

Speed (m/sec)

NOTES:

. Solid lines designate 120VAC operation, continuous and peak.

. Curves represent 120VAC (nominal) operation.

200

150 N

50 [ Continuous

1 A

. Maximum speed limited by encoder resolution (see Table Specifications).

. Actual speed/force curves may vary +10%.

406LXR with GV-UGE

406LXR-D13 with GV-U6E
200

Peak I ——

Continuous —
I —
0.0 0.5 1.0 15 2.0 25 3.0

Speed (m/sec)
NOTES:

. Solid lines designate 240VAC operation, continuous and peak.

. Dashed line designates 120VAC speed limit.

. Curves represent 120VAC (nominal) and 240VAC (nominal) operation.

300

250

200

150

Force (N)

100

50

0

. Maximum speed limited by encoder resolution (see Table Specifications).

. Actual speed/force curves may vary +10%.

2 \
8 100

S

w

406LXR-D15 with GV-L3E

T
Peak

N

N

0.0 0.5 1.0 15 2.0 25 3.0

Speed (m/sec)

406LXR-D15 with GV-UGE
e I
T —

[— Continuous

~|

0.0 0.5 1.0 15 2.0 25 3.0

Speed (m/sec)
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Motor Specifications

SL Series Linear Servo Motors, Encoder Feedback

Data listed is for motor only. Drive specifications may change some values.

Parameter: Symbol: Units: 406LXR-D13 406LXR-D15
Daedal 406LXR Motor Number Drive Type D13 D15
Stall Force Continous [1] Fcs N 75 110
Ibf 17.0 25.0
Stall Current Continuous [1, 4, 8] Ics(sine) Amps Peak 3.5 3.4
Stall Current Continuous [1, 7] Ics(trap) Amps DC 3.0 2.9
Peak Force [6] Fpk N 225 330
Ibf 50.0 74.0
Peak Current [4, 6, 8] Ipk(sine) Amps Peak 10.4 10.1
Peak Current [6, 7] Ipk(trap) Amps DC 9.0 8.7
Rated Speed [2] Vr m/s 1.7 3.2
in/s 67 126
Maximum Speed [13] Vmax m/s 5 5
in/s 197 197
Current @ Rated Speed Ir(sine) Amps 35 3.4
Current @ Rated Speed Ir(trap) Amps 3.0 2.9
Force @ Rated Speed Fr N 233 43.4
Ibf 5.2 9.8
Output Power @ Rated Speed Po watts 39.61 138.88
Voltage Constant [3, 4] Kb Volts/m/s 25.15 37.70
Volts/in/s 0.64 0.96
Force Constant [9] Kf(sine) N/Amp Peak 21.78 32.64
Ibf/Amp Peak 4.9 7.3
Force Constant [3, 4] Kf(trap) N/Amp DC 25.15 37.70
Ibf/Amp Peak 5.7 8.5
Resistance [3] R Ohms 10.2 15.3
Inductance [5] L mH 2.63 4.49
Maximum Bus Voltage Vm Volts DC 340 340
Thermal Resistance Wind-Amb Rth w-a Clwatt 0.56 0.40
Thermal Resistance Wind-Case Rth w-c Clwatt 0.23 0.17
Motor Constant Km N/sqrt(watt) 7.9 9.6
Ibf/sqrt(watt) 1.8 2.2
Viscous Damping B N/m/s 13.30 13.30
Ibflin/s 0.076 0.076
Static Friction Ff N 18.7 18.7
Ibf 4.2 4.2
Motor Thermal Time Constant Tau_th minutes 20 30
Winding Thermal Time Const Tau_wnd minutes 0.33 0.33
Electrical Time Constant Tau_elec millisecs 0.258 0.294
Maximum Theoretical Acceleration [14] Amax g 8.66 9.43
Intermittent Force Duration [10] F _2x seconds 7.0 7.0
Peak Force Duration [11] F_3x seconds 3 3
Magnetic Attraction [2] Fn N 280 420
Ibf 62.9 94.4
Electrical Pitch [12] Epitch mm 42 42
in 1.64 1.64
Mass of Motor and Carriage Mcar Kg 3.2 4.6
Ib 7.0 10.1
Rated Winding Temp RT C 90 90
Rated Ambient Temp AT C 25 25
Winding Class H H
1 @ 25C ambient, 90C winding temperature
2 Measured with a 0.76 mm gap
3 Measured Line to Line, +/- 10%.
4 Value is measured peak of sine wave.
5 +/-30%, Line-to-Line, inductance bridge measurement @1Khz.
6 Initial winding temperature must be 60 C or less before peak current is applied.
7 DC current through a pair of motor phases of a trapaziodally (six state) commutated motor.
8 Peak of the sinusiodal current in any phase for a sinusiodally commutated motor.
9 Total motor torque per peak of the sinusiodal amps measured in any phase, +/-10%.
10 Maximum time duration with 2 times rated current applied with initial winding temp at 60 C.
11 Maximum time duration with 3 times rated current applied with initial winding temp at 60 C.
12 The distance from the leading edge of a north pole to the leading edge of the next north pole.
13 Maximum speed limited by encoder resolution (see Table Specifications).
14 Actual acceleration is load and duty cycle dependant.
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Table Specifications

406LXR Series

Travel (mm) }w 50 | 150 | 250 | 350 | 450 | 550 | 650 | 750 | 850 | 950 | 1200 | 1450 | 1700 | 1950
12 pole motor N/A | 50 | 150 | 250 | 350 | 450 | 550 | 650 | 750 | 850 | 1100 | 1350 | 1600 | 1850
Encoder Resolution (selectable) 0.1,0.5,1.0,5.0 um
0.1 pm resolution +/- 1.0 pm
Repeatability 0.5 pm resolution +/- 1.0 pm
1.0 um resolution +/- 2.0 pm
5.0 pm resolution +/-10.0 pm
0.1 um resolution 0.3 m/sec.
Velocity 0.5 um resolution 1.5 m/sec.
) 1.0 um resolution 3.0 m/sec.
5.0 pm resolution 3.0 m/sec.
Acceleration (maximum) 54g's
Load - Normal (maximum) 180 Kgf @ (2540 kilometers-life)
Accuracy - Positional (um) 12 12 12 16 24 24 28 36 36 40 48 60 72 84
Accuracy - Straightline (um) 11 16 19 25 32 35 40 45 50 55 75 95 115 | 135
Unit Weight 8 pole motor 8.7 | 103 | 126 | 133 | 148 | 16.4 | 179 | 194 | 209 | 225 | 26.3 | 30.1 | 33.9 | 37.7
(Kg) 12 pole motor N/A | 11.1 | 134 | 141 | 157 |17.2 | 187 | 202 | 21.8 | 23.3 | 27.1 | 309 | 347 | 386
Carriage Weight 8 pole motor 3.2Kg
12 pole motor 4.1Kg
Maximum Force 8 pole motor 225N
(Peak) 12 pole motor 330 N
Maximum Force | 8 pole motor 75N
(Continuous) 12 pole motor 110 N
Linear Bearing - Coefficient of Friction 0.01
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Dimensions

406LXR Series

1Rﬂv0 CTR'D-
110,0 (16) MTG. HOLES (TOP)
CTRD M6 x 1,0 THD.

CTRD NEGATIVE POSITIVE

L —_—
| |
E.—_ —F 1300 ;
460 50,0 CTRD 136,

Y

==

CTRD CTRI
— | = —

u g 3 — T
6,5

| § _ |
200,0

Top View
(With Un-Harnessed OEM Cable System)

o

Top View
(With Cable Transport Module)

2y <

22+
NEGATIVE CENTER POSITIVE

|~——1/2 TRAVEL - 10mm | 1/2 TRAVEL - 10mm
8 POLE CARRIAGE = 297,0
12 POLE CARRIAGE = 382,0

—ﬂ g @ ) .9
= ™ o
f 254
Front View ‘_75‘0—J '
%22, 73, 74 SHOWS THE CARRIAGE C| LOCATION FOR SELECTED ENCODER Z-CHANNEL POSITION |0 1500 80— TOE CLAMP
L : MOUNTING
2325 (OPTIONAL)
End View
w
12°A" |
——"C"SPCS @ 100,0="D" ——{ 500 | —— "C"SPCS @ 100,0 = "D" ——f - |-150
CTRD
(2) PIN HOLES “B" MTG. HOLES —[-65
3,2 PILOT ONLY M6 x 1,0 THD.
L oo [T
[ 160
50,0 CTRD
crko
\
l400_] 'E" MTG. HOLES
TTRD FOR M6 CAP SCREWS
— 'FSPCS @1000="G" 000 "F"SPCS @ 1000 = "G" ——
|—1360 CTRD—|
Bottom View
Model qei oael A B | ¢ | b | E F | o
406T01 50 N/A 408 1 100.0 12 1 100.0
406T02 150 50 508 8 1 100.0 12 1 100.0
406T03 250 150 608 12 2 200.0 16 2 200.0
406T04 350 250 708 12 2 200.0 16 2 200.0
406T05 450 350 808 16 3 300.0 20 3 300.0
406T06 550 450 908 16 3 300.0 20 3 300.0
406T07 650 550 1008 20 4 400.0 24 4 400.0
406T08 750 650 1108 20 4 400.0 24 4 400.0
406T09 850 750 1208 24 5 500.0 28 5 500.0
406T10 950 850 1308 24 5 500.0 28 5 500.0
406T11 1200 1100 1558 32 7 700.0 32 6 600.0
406T12 1450 1350 1808 36 8 800.0 40 8 800.0
406T13 1700 1600 2058 40 9 900.0 44 9 900.0
406T14 1950 1850 2308 44 10 1000.0 48 10 1000.0
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Wiring Information

Cable Transport Module

The 406LXR’s Cable Transport Module (CS2 option) offers convenient connectivity for fast
table installation and “quick change” replacement. This cable management system includes
high-flex ribbon cable (life rating of 20 million cycles), a cable track with support brackets, a
“quick change” carriage cartridge, and a panel for plug-in connectors.

<€——— Connector Panel on /

Cable Transport Module

Connector Panel
Cables and Adapters

A cable or adapter is required for easy hook-up between the Gemini drive and the 406LXR and
is included with the A2 or A3 option. The A2 version includes a plug-in module for direct

connection, and the A3 version includes an adapter cable for indirect connection to an electrical
panel strip.

Direct Connection

Gemini Drive

Motor Cable

006-1688-01

\ Encoder Cable and
or 006-1688-02 Hall Effect Cable
Extension Cable Set

Indirect Connection

Encoder Cable and

Gemini Adapter Cable
Hall Effect Cable

/

/

0000066050 [cessl T
— OO

Motor
Cable /

006-1688-01

or 006-1688-02
Extension Cable Set

A

)
[}
E}
3
i~
5

Limit/Home Cable - to controller

Direct and Indirect Connections
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High-Flex Extension Cables

These cables provide extensions from the Connector Panel on the Cable Transport Module, to
the Gemini drive, and to the controller. Each cable is offered separately or as a complete set.
They are offered in two lengths—3 meters or 7.5 meters. These cables are high-flex, longlife
cables so they can be utilized on a second or third axis unit. The following table gives the

Daedal part numbers:

Flying Lead Cables & Daedal part numbers

Cable Type: 3 meters: 7.5 meters
Motor 006-1684-01 006-1684-02
Encoder 006-1686-01 006-1686-02
Limit/Home 006-1687-01 006-1687-02
Hall Effect 006-1685-01 006-1685-02
Complete Cable Set 006-1688-01 006-1688-02

Connector Panel and Cable Pinout Diagrams

34

The following tables show the pinouts for the connector panel and the High-Flex Extension

Cables, and color codes for the cables.

Fan Connector

Motor Connections "
OEM cabling only
406LXR Connector |Mating Connector

Cable Gemini Male Female Function |Pin #
Function Wire Color Connections | Power D-Connector | Power D-Connector| | +24VDC |1
Phase A Red U Al Al Ground 2
Phase B White \% A2 A2
Phase C Black W A3 A3
Ground Green L A4 A4
N/A N/C N/C 1 1
N/A N/C N/C 2 2
N/A N/C N/C 3 3
N/A N/C N/C 4 4
N/A N/C N/C 5 5
Shield Green/Yellow |4 Shield Cover Shield Cover

Encoder Connections

406LXR Connector

Mating Connector

Cable Male 9 Pin Female 9 Pin
Function Wire Color D-Connector D-Connector
+5VDC Red 1 1
Ch A+ White 2 2
ChA- Yellow 3 3
Ch B+ Green 4 4
ChB- Blue 5 5
Ch Z+ Orange 6 6
Ch Z- Brown 7 7
N/A Key Plug 8 8
Ground Black 9 9
Shield Green/Yellow Shield Cover Shield Cover

Limit and Home Connection

S

406LXR Connector

Mating Connector

Cable Female 9 Pin Male 9 Pin
Function Wire Color D-Connector D-Connector
+5 to +24VDC | Red 1 1
Negative Limit | Blue 2 2
Positive Limit | Orange 3 3
Home Green 4 4
+24VDC Fan Brown 5* 5
N/A Key Plug 6 6
Fan Ground White 7* 7
Spare Yellow 8 8
Ground Black 9 9
Shield Green/Yellow Shield Cover Shield Cover
*Transport module only
Hall Effect Connections
406LXR Connector | Mating Connector
Cable Male 9 Pin Female 9 Pin
Function Wire Color D-Connector | D-Connector |
+5VDC White/Blue 1 1
Hall 1 White/Brown 2 2
Hall 2 White/Orange 3 3
Hall 3 White/Violet 4 4
N/A Key Plug 5 5
| Temp Yellow 6 6
Temp Yellow 7 7
Spare Red 8 8
Ground White/Green 9 9
Shield Green/Yellow Shield Cover Shield Cover

Cable Pinout Diagrams
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Gemini Adapter Cable

Use this cable to connect the encoder and Hall effect signals from an electrical panel strip to the
Gemini's 26 pin MOTOR FEEDBACK connector.

Function Wire Color Amp Cham Connector:
ncoder Wires AMP, CHAMP #2-175677-4
Ch A+ White 5
Ch A- Yellow 6
Ch B+ Green 7
Ch B- Blue 8
Index+ Orange 9

Index- Brown 10
Ground Black 3.4
+5VDC Red 1.2

all Signal Wires

Hall Gnd White/Green 15
Hall +5V. White/Blue 14
Hall 1 White/Brown 16
Hall 2 White/Orange 17 _
Hall 3 White/Violet 18 Cable Length =3 m
Temperature Switch
Temp Switch | Yellow/Orange 12 Daedal Part Number for
Temp Switch | Yellow/Orange 13 Gemini Adapter Cable: 006-1683-01
Shield Bare Case
Gemini Adapter Cable

Gemini Plug-in Connection Module

Use this module to directly connect the 406LXR’s encoder and Hall effect cables to the Gemini
drive. Make sure you connect your wires before you plug the module into the Gemini drive.

Function [ wire Color | _Module
ncoder Wires
Ch A+ White 5
ChA- Yellow 6
Ch B+ Green 7
ChB- Blue 8
Index+ Orange 9
Index- Brown 10
Ground Black 3.4
+5VDC Red 1.2
Shield Green/Yellow S
Hall Signal Wires
Hall Gnd White/Green 15
Hall +5V. White/Blue 14
Hall 1 White/Brown 16
Hall 2 White/Orange 17
Hall 3 White/Violet 18
Shield Green/Yellow S
Temperature Switch
Temp Switch | Yellow 12
Témg éwi%h Yéllow 13 Daedal Part Number: 006-1679-01
Compumotor Part Number: GC-26
\\

Plug-in Connection Module

Unharnessed OEM Cable System

The 406LXR’s unharnessed cable system is offered for OEMs and other customers who have
independent methods of routing and managing cables. The cables are round high-flex cables
with a nominal rated life of 10 million cycles (depending on cable bend radius). They are
available in lengths of 3.0 or 7.5 meters and with flying lead end terminations.

Cable Option: Description:
CS3 3.0 meter OEM cable set
Cs4 7.5 meter OEM cable set
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Feedback Specifications

Encoder Specifications

Description Specification
Input Power 5VDC #5%, 150mA
Output (incremental) Square wave differential line driver (EIA RS422)

2 channels A and B in quadrature (90) phase shift

Reference (Z channel) Synchronized pulse, duration equal to one resolution bit.
Repeatability of position is unidirectional moving toward positive direction, and
equal to repeatability listed in Table Specifications.

Maximum Speed 5.0 micron resolution = 3.0 meters/sec
1.0 micron resolution = 3.0 meters/sec
0.5 micron resolution = 1.5 meters/sec
0.1 micron resolution = 0.3 meters/sec

Limit and Home Sensor Specifications

Description Specification

Input Power +5VDC to +24VDC; 60mA (20mA per sensor)

Output Output form is selectable with product:
Normally Closed  current sinking
Normally Open current sinking
Normally Closed  current sourcing
Normally Open current sourcing

All types sink or source maximum of 100mA

Repeatability Limits: +10 microns (unidirectional)
Home: See Z channel specifications

Hall Effect Specifications

Description Specification
Input Power +5VDC to +24VDC, 30mA
Output Open collector, current sinking, 20mA maximum

Commutation Chart

Pattern established with the carriage moving in Positive Direction
(for direction reference, see dimension drawing—front view)

Phase Phase Phase
B-A A-C C-B

NEE

l Hall #2
Hall #3 \
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Bearing Load and Life Information

Table Load Chart

Bearing Load Chart

The useful life of a linear table at full catalog specifications is dependent on the forces acting
upon it. These forces include both static components resulting from payload weight, and
dynamic components due to acceleration/deceleration of the load. In multi-axis applications, the
primary positioner at the bottom of the stack usually establishes the load limits for the combined
axes. When determining load/life, it is critical to include the weight of all positioning elements
that contribute to the load supported by the primary axis. The load/life charts are used to
establish the table life relative to the applied loads.

TheTable Load Charbelow is intended to provide a rough-cut evaluation of “life/load”
characteristics for the carriage support bearings. This curve is based on the applied load being
centered on the carriage, normal to the carriage mounting surface.

406LXR Life vs Load
8000

=== Normal/Inverted
6000 = Side

Life (Km)

4000

2540 \

2000 T ——

0 20 40 60 80 100 120 140 150 160 180
Load (Kg)

Several dimensions and the load geometry are required for calculating life/load information for
each bearing (4 per table). The dimensions, detailed instructions, and examples are provided in
the Engineering Referena@ction of Daedal'€atalog 9143/USATheBearing Load Chart

below is used in the final step of the calculations, to establish the load/life for each bearing.

406LXR Life vs Load
8000

=== Normal/lnverted

T 6000 — Side
3
£ 4000
- \
2540 —_—
2000
0 T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45

Load per Bearing (Kg)
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CHAPTER FOUR

Step Motors
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Recommended Drive/Motor Systems

We recommend you use the following motors with drives listed iR@mmmended Drive

Typecolumn.
Motor Model Drive Type Motor Model Drive Type
Number Recommended Number Recommended
OS2HA-xXFLY (series) GT-US RS42B-xxS10 (series) GT-L8
OS21A-xxFLY (series) GT-U5 RE42B-xxS10 (series) GT-L8
OS22A-xxFLY (series) GT-U5
RS42B-xxP10 (parallel) GT-L8
OS2HA-xxL10 (series) GT-U5 RE42B-xxP10 (parallel) GT-L8
0OS21A-xxL10 (series) GT-U5
0S22A-xxL10 (series) GT-US TS31B-xxS10 (series) GT-L5
TS32B-xxS10 (series) GT-L8
OS2HA-xxFLY (parallel) GT-U8 TS33B-xxS10 (series) GT-L8
OS21A-xxFLY (parallel) GT-U8
OS22A-xxFLY (parallel) GT-U8 TS31B-xxP10 (parallel) GT-L8
TS32B-xxP10 (parallel) GT-L8
OS2HA-xxL10 (parallel) GT-U8 TS33B-xxP10 (parallel) GT-L8
OS21A-xxL10 (parallel) GT-U8
0S22A-xxL10 (parallel) GT-U8 TS41B-xxS10 (series) GT-L8
TS42B-xxS10 (series) GT-L8
OS2HB-xxFLY (series) GT-L5 TS43B-xxS10 (series) GT-L8
0OS21B-xxFLY (series) GT-L5
0S22B-xxFLY (series) GT-LS TS41B-xxP10 (parallel) GT-L8
TS42B-xxP10 (parallel) GT-L8
OS2HB-xxL10 (series) GT-LS TS43B-xxP10 (parallel) GT-L8
0S21B-xxL10 (series) GT-L5 Equivalent to:
0S22B-xxL10 (series) GT-LS ES21B-xxR10 (series) GT-L5  (ZETA57-51S)
ES22B-xxR10 (series) GT-L5  (ZETA57-83S)
OS2HB-xxFLY (parallel) GT-L5 ES23B-xxR10 (series) GT-L5  (ZETA57-102S)
0OS21B-xxFLY (parallel) GT-L5
0S22B-xxFLY (parallel) GT-L5 ES21B-xxR10 (parallel) GT-L5  (ZETA57-51P)
ES22B-xxR10 (parallel) GT-L5  (ZETA57-83P)
OS2HB-xxL10 (parallel) GT-L5 ES23B-xxR10 (parallel) GT-L5  (ZETA57-102P)
0S21B-xxL10 (parallel) GT-L5
0S22B-xxL10 (parallel) GT-L5 ES31B-xxR10 (series) GT-L5 (ZETA83-62S)
ES32B-xxR10 (series) GT-L5  (ZETA83-93S)
RS31B-xxS10 (series) GT-LS ES33B-xxR10 (series) GT-L5  (ZETA83-135S)
RS32B-xxS10 (series) GT-L8
RS33B-xxS10 (series) GT-L8 ES31B-xxR10 (parallel) GT-L5  (ZETA83-62P)
ES32B-xxR10 (parallel) GT-L8  (ZETA83-93P)
RS31B-xxP10 (parallel) GT-L8 ES33B-xxR10 (parallel) GT-L8  (ZETA83-135P)
RS32B-xxP10 (parallel) GT-L8
RS33B-xxP10 (parallel) GT-L8
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Speed/Torque Curves

O Series Motors, “A” Windings
Size 23 Frame

(N-m) oz-in GT* with OS2HA
(035 50 Parallel —g N 100
A
0.28) 4 — =
0z 40 g Series Q’A/A\lel‘\ N » S
. _ E
%:_ (©21) 30 /5’ Series \ &0 E
2 (014 20 — © 5
’ A
007) 10 v ~ 20
ﬂ//
© ol 0
0 10 20 30 40 50
Speed-RPS
O Series Motors, “B” Windings
Size 23 Frame
(N-m) oz-in GT-U5 with OS2HB
(0.35) 50 / 50
(0.28) 40 A e paraliel{ 40
Parallel ,/’ ~~~~~~ g
@ (021) 30 7 30 §
= ’ =
2 (014) 20 ’ 205
/ N
(007) 10 — g 10
/
/
© o 0
0 10 20 30 40 50
Speed-RPS
(N-m) oz-in GT-L5 with OS2HB
(042 60 90
Parallel ~a L7 | Parallel
(035 50 3 s
/ }’\Serie‘ \\\ o
(0.28) 40 = T 60 2
) Series | 227 \\\ H
T (021) 30 N 452
e v \ 5
(014) 20 7 30 7
d" -
©007) 10 15
7
7
© o 0
0 10 20 30 40 50
Speed-RPS

(N-m) oz-in GT* with OS21A (N-m) oz-in GT* with OS22A
(0.71) 100 T S| 150 (113) 160 T series Parallel
Parallel —y | TE] a Seres -0
T = 7 7
(0.56) 80 — ~ 120 P A
- ] K (0.85) 120 -
o N Series
A I TE g Parallel” 7N NS T ==~
‘é‘_ (0.42) 60 N N Series—] 90 3 % 47 \
g .22 2 Z 05 80 7 \
= (0.28) 40 — 60 B /
o = 028 40 W4 T~
(0.14) 20 —f 30 /
e 4
© 0% 0 © o
0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS *GT-US for Series; GT-US for Parallel Speed-RPS
(N-m) oz-in GT-U5 with 0S21B (N-m) oz-in GT-U5 with 0S22B
(0.71) 100 = 60 (1.76) 250
, T~ S
(056) 80 - = =] 48 (1.41) 200 N
i Fooo - /,"\ Seepe-ad Parallel
b s ! JIN ! | TT7r----4
© (042) 60 : Paralel | 55 = & (1.05) 150 4
z / -2 II Parallel
S 02 40 / 25 ©71) 100 —L ==
. I; ‘\ % II \
(0.14) 20 Rarel ~ 035 50 |+
. , } ; ~——
© o 0 © o
0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS
(N-m) oz-in GT-L5 with 0S21B (N-m) oz-in GT-L5 with 0S22B
(0.71) 100 —_ T T 120 (1.76) 250 —_
= \g'_— Parallel Parallel { | L= T parallel \\\
(0.56) 80 = 96 (1.41) 200 o v
el ._/\ \ N\
=] \
@ (0.42) 60 = = 72 £ o (106) 150 £ =
z e SR //”/ N Sel ieg\\\ E 5 09 /ﬁc’—x(\\\ -Sﬂes \\
P (028) 40 - 85 © 071 100 A [ N~
5 7 7 N
(0.14) 20 v 24 (0.35) 50 + - —
// Series
© o 0 © ol
0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS
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R Series Motors,
Size 34 Frame

(N-m) oz-in GT-U8 with RS31B (N-m) oz-in GT-U8 with RS32B (N-m) oz-in GT-U8 with RS33B
(113) 160 r——T——] 120 (2.82) 400 160 (3.53) 500 200
4 P X \‘~\_ Parallel( | Lo--"TTo~<dl el e o [N ] it
S~<o -~ | [ T-=--{ arallel .82 ==
(085) 120 |-Parallel{———N = 0 ,  (212) 300 7 S~ 120 @82 400 / S~ 1601,
g S / 1 o g Parallel S
@ e ! 2 o (212) 300 / 1203
S (056 80 d N 60 = 2 (141) 200 [ 80~ & g =
e g \ § e J N § 2 (141) 200 7 80 &E:
(0.28) 40 ! 30 z (0.72) 100 ! / 40 g / Parallel ~— e
. X / arallel
,/' I,/ Parallel [ — (0.71) 100 II 40
© o 0 © o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS Speed-RPS
(N-m) oz-in GT* with RS31B (N-m) oz-in GT* with RS32B (N-m) oz-in GT* with RS33B
(L.76) 250 300 (2.82) 400 — 400 (353) 500 e — 500
______ «— Paral -~ ik T
Parallel Jo--- Parallel J S I - Parallel
(1.42) 200 e 240 — N -~ 282) 400 |2=S PN\ 400
p o (212300 TN Parallel{ 300_ N\ N -
__——’<l . e 7\ g / \ S
@ (106) 150 ~ 1803 g / \ § 2 @12 300 - 7 N 3003
g / /’,_x __________ 2 Z(141) 200 [-Series—7-— 200z £ SEES || ,—--\--_ _____ 2
= (0.71) 100 Series—p== \\ Series—| 1208 + b N & F (1.41) 200 N Series—=-3 2008
v 4 —— g / g 2 / \ g
0.71
(0.35) 50 4 60 (0.7) 100 / T~ 100 (0.72) 100 - M 100
/ / /
- / /
y / /
© o 0 © o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS *GT-L5 for Series; GT-L8 for Parallel Speed-RPS Speed-RPS
R Series Motors,
Size 42 Frame
(N-m) oz-in GT-U8 with RS42B (N-m) ozin GT-U8 with RE42B
(8.47) 1200 — 240 (17.65) 2500 300
A oS T === Parallel —4 L
(7.06) 1000 = ~~__ | %™ (1412) 2000 [NFA—f—==""==== 240
Tk S o { a7 o
(5.65) 800 [— == - 160 9 ' T Paraliel o
@ 1] ~--l _ £ ©(1059) 1500 180 §
S424) 600 | ANA+————F == Seriesq 120~ & | \ =
S N = & =
= :R 5 © (081000 H Pagallel 1205
(282) 400 [ parallel 80 @ ! \ / @
i (353) 500 N 60
(L41) 200 40 -
! i m— S~—
© o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS
(N-m) oz-in GT-L8 with RS42B (N-m) oz-in GT* with RE42B
(8.47) 1200 900 (17.65) 2500 750
o0 —_— Paralel e I
7.06) 1000 750 —— o
Barallel - prd 14.12) 2000 —- Parallel{ 600
o C \4/ ElES e - ¢ ) X | Parallel [~~o - -
(5.65) 800 \ |~ 600 ¢ J < g
2 - \ - 5 301059 1500 % 450 3
T (424) 600 P - — 450= T | =
S S TT---4 Series = 5 o i e et ) =
= (282) 400 A P i N e 300 & (7.06) 1000 7, \ \ 3 = ___Seines_ 300 &
82) 4 @ i 7 @
;e ! / \ \
a4n) 200 |4 ] 150 (353) 500 [7 ~ 150
,’/I Series T —
© o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 0
Speed-RPS Speed-RPS *GT-L5 for Series; GT-L8 for Parallel
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T Series Motors,
Size 34 Frame

(N-m) oz-in GT* with TS31B (N-m) oz-in GT* with TS32B (N-m) oz-in GT-L8 with TS33B
(3.53) 500 500 (5.29) 750 750  (11.30)1600 800
A ki Parallel b Nl Parallel L | ! /PTE . Parallel
P =~ P 2 e e ] ~<
(2.82) 400 -~ \ 400 (4.24) 600 \ > id 600 471200 < ~~ 1 co0
> g v # g \ g
N !
2 (212) 300 | 74—\ 3005 o (318) 450 = 4505 o ‘N S
g ':’—__-\S‘e-fi\\ é g SiEEs /"‘-\ Series \ é g (565) 800 4’ ==~ 400%
= (141) 200 71 Ny 2008 (212) 300 Al == —=— 3008 1 \‘\\__ Series 5
/ & / ~N -4 g P B
/ = / =~ (282) 400 [ AT S~— 200~
(071) 100 —# P 100  (106) 150 [—# ~— 150 ‘ V4 \\
// ,/ ! Series [ —
© o © o 0 © o L 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS *GT-L5 for Series; GT-L8 for Parallel Speed-RPS Speed-RPS
T Series Motors,
Size 42 Frame
(N-m) ozin GT-L8 with TS41B (N-m) ozin GT-L8 with TS42B (N-m) oz-in GT-L8 with TS43B
(11.30)1600 800  (21.18)3000 900  (28.25) 4000 T 800
- -7 ~~<L ‘7§gr@5_\ PRy Y
\ (17.65)2500 7 7 ==—=——paraliel{ 750 \ p ~4 ~~~]_Parallel
(8.47)1200 e e — llei| 600, S ~ (21.18) 3000 + ==——1 600
Parallel ~-LR2 ] PTD 122000 4 6005 ApEEE 3
o s o h 2 o s
S (5.65) 800 4 002 S(1059)1500 4502 S14.12) 2000 -¥NF 4002
E ’ /’.-- --N 5 E ’ Series g E ’ & \ ~-T "~ - =
2= | 2 N\ \N| | “~+----4 I i ~< eries | &
¥ | e 7 (7.06)1000 3007 " \ S~obo--- 5
(2.82) 400 I;’ / \ == 200 =~ (7.06) 1000 : N 200
J [— (3.53) 500 150 ' —
! Series e —— — D e |
© o L 0 © o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS Speed-RPS
E Series Motors,
Size 23 Frame
(N-m) oz-in GT-U5 with ES21B (N-m) oz-in GT-U5 with ES22B (N-m) oz-in GT-U5 with ES23B
(0.56) 80 60 (L13) 160 80 (1.76) 250 T 100
/ P it Parallel - Parallel
_________ T T =~ _ | Parallel A
(0.42) 60 - g a5 (085 120 //\ = J oo (1.41) 200 X 80 .
2 ] I’ S ! \\\ S
2 g e / 5 o (oo 150 I,’ o 60 3
T (028) 40 L 30 = T (056) 80 L 0= % ; \ D aar T S Parallel =
. ’/ Parallel i § ° /, /\ § 2 (071 100 == 20 g,s:
’ arallel = / = =
©014) 20 —~ — 152 (028 40 | Parallél S~ 207 / \; -
/ / — (035) 50 [ ~— 20
/ i ¥ ——
© o 0 © o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS Speed-RPS
(N-m) oz-in GT-L5 with ES21B (N-m) oz-in GT-L5 with ES22B (N-m) oz-in GT-L5 with ES23B
(0.72) 100 100 (L13) 160 120 (1.41) 200 160
Parallel / > Parallel -1 L Parallel _-A
Parallel P I IS, o p it W NI Pt
(0.56) 80 80 ‘“ Parallel / P Parallel
g (0.85) 120 - . 90 g (1.06) 150 % 120‘%J
- -~ eres .
2 (042) 60 7= V\ o °° ] ’l,— 33 Series |/, ~ — Series H
=3 = T (056) 80 + N 60 = & (0.72) 100 == g0 =
£ (028 40 ,/ e e J \\ 5e )/ \ —~— H
/ e /! N | . & / N~ &
/ ~  (028) 40 -+ 30~ (035 50 ‘ 40~
(0.14) 20 20 / /
/ / /
’ ’ ’
© o 0 © o 0 © o 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Speed-RPS Speed-RPS Speed-RPS
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E Series

Motors,

Size 34 Frame

(N-m) oz-in
(1.41) 200

(1.06) 150

(0.71) 100

Torque

(035) 50

© o

(N-m) oz-in
(1.41) 200

(106) 150

(0.71) 100

Torque

(0.35) 50

© o

44

GT-U5 with ES31B
/\(h" """"""""" |_ Parallel
I\
/, \\
/
1
4
/ ' T
//
0 10 20 30 40 50
Speed-RPS
GT-L5 with ES31B
o~ « Parallel |
- - ‘_--—P;rallel
%z ‘\
Series ,/ ——
PR p—
AT
0 10 20 30 40 50
Speed-RPS
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920

(o2}
o
(s1em) Joamod

w
=}

300

= N
g B
(sue/\/\TJemod

~
a

(N-m) oz-in
(2.82) 400

(2.12) 300

(1.41) 200

Torque

(0.71) 100

© o

(N-m) oz-in
(2.82) 400

(2.12) 300

(141) 200

Torque

(0.71) 100

GT-U8 with ES32B

~/\ 200
- Se==== = 150
/ =+ o
' Parallel H
1 yi =
100:
VAR z
,' Parallel =
K
P — 50
\
0
0 10 20 30 40 50
Speed-RPS
GT* with ES32B
Parallel | Parallel 450
/<_ < ----T- - - 400
D) i - 350
/7 x - 3003
Series Vi
v \ N 1 2502
2 N - 2002
» == &
4 Series =
d 150%
\ 50 7
7 o~ 100
/ q 50
0

10

20
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Speed-RPS

40

50

Torque

Torque

(N-m) oz-in
(4.24) 600

(353) 500
(2.82) 400
(2.12) 300
(1.41) 200
(0.71) 100

© o

(N-m) oz-in
(3.53) 500

(2.82) 400
(2.12) 300
(L41) 200
(0.71) 100

© o

GT-U8 with ES33B

240
Parallel
A
/ F—— 200
D I 5
1 = 1608
g \ Parallel @
120
/ 5
7 80 7
@
5 L
; \\ 0
1
!
0
10 20 30 40 50
Speed-RPS
GT* with ES33B
Paralel 500
arallel
(\ Ve
-] —\ ——p-—— — 400
pa Parallel )
o
- Series /,' N \ 300§
/. 4'-—-\---___ — H
N S~ 2005
g Series 5
£ ~ 100
7 —
J/
0
10 20 30 40 50
Speed-RPS

0
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Specifications

O Series Motors with “A” Windings (75VDC Motors)

Size 23 Frame

OS2HA OS21A 0OS22A

Static torque

0z-in 37 66 133

(Nm) (0.26) (0.47) (0.94)
Rotor inertia

0z-in? 0.386 0.656 1.390

(kg-cm?) (0.070) (0.119) (0.253)
Drive Current (Apk)(Arms)

Series 2.65(1.9) 3.3(23) 38(2.7)

Parallel 5.3(3.7) 6.6 (4.7) 7.5(5.3)
Phase Inductance (mH)

Series 1.7 1.8 2.8

Parallel 0.4 0.4 0.7
Detent Torque

0z-in 25 4.0 7.0

(Nm) (0.018) (0.028) (0.049)
Bearings Information
Thrust Load

Ib 13 13 13

(kg) (5.9 (5.9) (5.9)
Radial Load

Ib 20 20 20

(kg) (9.3) (9.3) (9.1)
End Play (Reversing load equal to 1 Ib)

in 0.001 0.001 0.001

(mm) (0.025) (0.025) (0.025)
Radial Play (Per 0.5 Ib load)

in 0.0008 0.0008 0.0008

(mm) (0.02) (0.02) (0.02)
Motor Weight

Ib 1 15 2.5

(kg) (0.45) (0.68) (1.14)
Certifications

UL recognized Pending Pending Pending

CE (LVD) Yes Yes Yes

CE (EMC & LVD) No No No

Chapter 4 — Step Motors

45



O Series Motors with “B” Windings (170VDC Motors)

R Series Motors

Size 23 Frame Size 34 Frame Size 42 Frame

Parameters 0OS2HB 0S21B 0S22B RS31B RS32B RS33B RS42B RE42B
Static torque**

0z-in 43 82 155 133 267 392 985 1907

(Nm) (0.30) (0.58) (1.09) (0.93) (1.87) (2.74) (6.90) (13.35)
Rotor inertia

o0z-in 0.39 0.66 1.39 3.02 6.56 9.65 61.76 61.76

(kg-cmz) (0.07) (0.12) (0.25) (0.55) (1.20) (1.77) (11.30) (11.30)
Drive Current (Apk)(Arms)**

Series 1.5(1.0) 1.8(1.3) 2.2(L5) 2.3(1.6) 2.8(2.0) 34(2.4) 6.1(4.3) 34(24)

Parallel 30(21) 4.0(2.8) 4.0(2.8) 4.6(3.3) 5.6 (4.0) 6.9 (4.9) 12.0 (8.5) 7.2(5.1)
Phase Inductance (mH)***

Series 8.6 12 16.6 94 11.6 9.6 8.2 42.6

Parallel 22 3 4.2 24 29 24 2.1 10.7
Drive Bus Voltage (VDC) 170 170 170 170 170 170 170 170
Detent Torque

0z-in 25 4.0 7.0 8.8 18.0 27.0 417 81.0

(Nm) (0.02) (0.03) (0.05) (0.06) (0.13) (0.19) (0.35) (0.57)
Bearings Information
Thrust Load

Ib 13 13 13 180 180 180 400 400

(kg) (5.9) (5.9) (5.9) (81.6) (81.6) (81.6) (182) (182)
Radial Load

Ib 20 20 20 35 35 35 140 140

(kg) 9.1) 9.1) 9.1) (15.9) (15.9) (15.9) 63.6) (63.6)
End Play (Reversing load equal to 1 Ib)

in 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

(mm) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025)
Radial Play (Per 0.5 Ib load)

in 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008

(mm) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Motor Weight

Ib 1 15 2.5 3.2 5.3 7.6 18.2 18.2

(kg) (0.5) (0.7) (1.1) (15) (2.4) (3.5) (8.3) (8.3)
Certifications

UL recognized No No No Yes Yes Yes Yes Yes

CE (LVD) Yes Yes Yes Yes Yes Yes Yes Yes

CE (EMC & LVD)* No No No * * * * *
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T Series Motors

Size 34 Frame

Size 42 Frame

Parameters TS31B TS32B TS33B TS41B TS42B TS43B
Static torque**

0z-in 455 647 1525 1332 2515 3479

(N-m) (3.19) (4.53) (10.68) (9.32) (17.61) (24.35)
Rotor inertia

oz-in 7.80 14.67 21.89 30.22 59.68 88.51

(kg-cm?) (1.43) (2.68) (4.01) (5.53) (10.92) (16.20)
Drive Current (Apk)(Arms)**

Series 3.3(2.3) 31(2.2) 5.6 (4.0) 6.4 (4.5) 6.7 (4.7) 6.9 (4.9)

Parallel 6.7 (4.7) 6.2 (4.4) 12.0 (8.5) 12.0 (8.5) 12.0 (8.5) 12.0 (8.5)
Drive Bus Voltage (VDC) 170 170 170 170 170 170
Phase Inductance (mH)***

Series 10.3 10.3 13.6 15.8 22.0 30.7

Parallel 2.6 2.6 34 39 55 7.7
Detent Torque

0z-in 18 36 54 42 84 106

(Nm) (0.13) (0.25) (0.38) (0.30) (0.59) (0.75)
Bearings Information
Thrust Load

Ib 305 305 305 404 404 404

(kg) (139) (139) (139) (184) (184) (184)
Radial Load

Ib 65 65 110 125 110 110

(kg) (30) (30) (50) (57) (50) (50)
End Play (Reversing load equal to 1 Ib)

in 0.001 0.001 0.001 0.001 0.001 0.001

(mm) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025)
Radial Play (Per 0.5 Ib load)

in 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008

(mm) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020)
Motor Weight

Ib 5.0 8.4 11.9 11.0 18.4 25.7

(kg) (23) (3.8) (54) (5.0) (8.4) (11.7)
Certifications

UL recognized Yes Yes Yes Yes Yes Yes

CE (LVD) Yes Yes Yes Yes Yes Yes

CE (EMC & LVD)* * * * * * *
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E Series Motors

Size 23 Frame

Size 34 Frame

ES21-xxR10 ES22-xxR10 ES23-xxR10 ES31-xxR10 ES32-xxR10 ES33-xxR10
Parameters (ZETA57-51) (ZETA57-83) (ZETA57-102) (ZETA83-62) (ZETA83-93)  (ZETA83-135)
Static torque
0z-in 65 125 145 145 300 380
(N-m) (0.46) (0.88) (1.02) (1.02) (2.12) (2.68)
Rotor inertia
oz-in 0.546 1.10 1.69 3.47 6.76 10.47
(kg-cm?) (0.100) (0.201) (0.309) (0.635) (1.24) (1.92)
Phase Inductance (mH)
Series mH (small signal*) 17.37 18.5 17 10 10.5 9.2
mH (large signal**) 26.3 26.86 24.6 14.44 15.54 13.89
Parallel mH (small signal*) 4.34 4.62 4.25 25 2.62 2.3
mH (large signal**) 6.57 6.71 6.15 3.61 3.88 3.47
Bearings Information
Thrust Load
Ib 25 25 25 50 50 50
(kg) (11.3) (11.3) (11.3) (22.6) (22.6) (22.6)
Radial Load
Ib 15 15 15 25 25 25
(kg) (6.8) (6.8) (6.8) (11.3) (11.3) (11.3)
End Play (Reversing load equal to 1 Ib)
in 0.005 0.005 0.005 0.005 0.005 0.005
(mm) (0.13) (0.13) (0.13) (0.13) (0.13) (0.13)
Radial Play (Per 0.5 Ib load)
in 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008
(mm) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020)
Motor Weight (Motor + Cable + Connector)
Ib 1.6 24 32 3.8 5.1 8.3
(kg) 0.7 (11) (15 17 (2.3) (3.8
Motor Cable Wire Size
AWG 24 24 24 22 22 22
(mm?) (0.25) (0.25) (0.25) (0.34) (0.34) (0.34)

All motors: R10 cable length = 10 ft (3 m); flying leads (no connector) on end.

* Small Signal Inductance is found by using an inductance bridge or meter.
** | arge Signal Inductance is found by measuring actual generator AC flux linkage and generator short circuit current under dynamic conditions.
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Dimensions

Dimensions in inches (mm)

O Series Motors, Size 23 Frame

0.200 (5.08) dia (4)
on 2.625 (66.68) BC

25

0.2495(6.337)

0.2500(6.350)
Shaft Dia l

Flexible boot
may be bent as
shown. Nominal
height 1.0 (25.4).

— 1710
(25.4)

N\
1.06(26.9)>| | |
Q

2X 2-56 UNC-2B

84
— P (21.34)
1.50
:‘ p (38.1)

RE/RC Encoder (optional)

Y 170 MIN.
ONA@1812B.C.

450 Y )
225 186 | — _ —_—
(72) (47.2) T = —
el o d
T +,0000
> e 0.20 (5.08) L. 0.02500 " 0700 ,
1502 (3815) 08100 | ol 6055(1.40) (6
1.498 (38.05) A 754004 Y
T_ Optional rear
shaft
Model A B C
OS2HA, OS2HB  1.60 (40.7)  2.44 (62.0) _ For flying leads (FLY) — 13.5 (343) min.
0S21A, 0OS21B  2.06 (52.4) 2.90 (73.7) For 10 ft cable (L10) — 120.0 (3048)
OS22A, OS22B  3.10(78.8)  3.94 (100.1)
R Series Motors, Size 34 Frame
< 0338 4x20218 (5.06) try =1 0008 (0.07T) | A PR
(85.85) equally spaced on a L | !
/\ ?3.875 (98.43) B.C. max. ‘
(o) @]
2,02 ® ®
2x45° +0.0000 5131
{ 203750 _ 0005 Gt
+0.000)
95320 013 | — _
Iy |
A- () ®
\:n:r—/
0.06 (1.52) Removable
1 insulating bushing
@2.875 ¥ 0.002 — |<—o018457) Construction = conduit. Connection
(73.025 * 0.051) 125 | L2 (1/2 NPS TAP) with 0.56 (14.22)
0,003 (0.077) (31.75) 1.D. removable insulating bushing

Standard Front Shaft Configurations

0.75 (19.05) —
full depth

(g%g) i
 —
_+_

1.25 (31.75)

Flat Configuration = F

143+ 0.04
(36.32  1.02)

+0.000
R
0.374 20010

+0.0000
20.3750 _ 0005

+0.000)

3.88
(98.6)
]
1.63 250
N (41.4) (63.5)
0
s |
EC Encoder

Configuration

Indicated dimension
applies from end of
extension to face of
rear end bell (cover

0.50 ¥ 0.02 —>| ||= 950 +0.00) -0.013) and gasket removed)
(12.7 * 0.051) ‘ 9 -0.26) X[ 0.002 (0.051)
0.0469 % 0,0050 J N :l T
(11912 0.128) Model Lmax L2
RS31n-nnnNPS  3.62 (91.95) 2.87 (72.9)
125 (31.75) RS32n-nnnNPS  4.77 (121.16) 4.02 (102.11)

#303 Woodruff Key Configuration =W

Double Shaft
Configuration
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R Series Motors, Size 42 Frame

4X©0.328 (8.33) thru
Dlgézgl equally spaced on a
(108.71) 24.950 (125.73) B.C.
5 A +0.0000
, 45/( oo 0.1875 _ /0020 !
X 45° +0.051)
(@763~ o5
| —_
L
N p
o u o +0.0000 (+ 0.000)
o o 2® o 0005 (- 0.013) I
N— = < [ 0.002 (0.051) —]
0.06 (1.52)
( . |<— 0.46 (11.68)
+0.000 (+ 0.000) 1.375 * 0.010
- |=—0©: 0.017(- 0. 432 (34.93 ¥ 0.26) L2
< (B L1 max.
@2.186 * 0.002 ® X
(55.52 ¥ 0.051)
0.003 (0.077) 1 [0.003(0.077)
157 ; 0.04 00000
39.88 + 1.02 +
( ) 20.5000 _ 1005 142.?%
(127 +0.000 (121.9)
0.013)

Double Shaft
Configuration

|—|<—>
]
1

X 0.002 (0.051)

T

Indicated dimension
applies from end of

L

J

163 250
(a1, 4) (63.5)

extension to face of

rear end bell (cover
and gasket removed)

EC Encoder
Configuration
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Model

Lmax

L2

(56 39)

17

Removable

insulating bushing

Construction = conduit. Connection
(1/2 NPS TAP) with 0.56 (14.22)
1.D. removable insulating bushmg

0.187

4.75

1.41 ¢ )
(35.81) -

1.25
| (31. 75)
@.79) 0.705
o (17.91)
Detail View

A B C

RS42n-nnnNPS
RE42n-nnnNPS
RE43n-nnnNPS

8.04 (204.22)
8.04 (204.22)

7.29 (185.17) 0.625 (15.87) 2.19 (55.63) 0.705 (17.91)
7.29 (185.17) 0.625 (15.87) 2.19 (55.63) 0.705 (17.91)
10.56 (268.23) 9.81 (249.18) 0.75 (19.05)

2.19 (55.63) 0.83 (21.09)




T Series Motors, Size 34 Frame

4x [].218 (5.54) thru

equally spaced on a 875 +.010 143 * 0.04
’7 (80538-239 — (] 3.875 (98.43) B.C. (22.225 + .254) @32 * 1.02) A 203750 +0.0000
" %Y - 0.0005
+0,000)
L 058 _ 0.013)
fﬁ‘ h | \ A 0002 (0.051)
1
+.0000 T 1 ] T T —r
-.0020 195
L S I (49.53) Indicated dimension
=f MAX applies from end of
ga 10000 — extension to face of
~0005 _I rear end bell (cover
B * ggg .06 (1.52) and gasket removed)
0 2.875 +.002 —= -33(8.382) 112 NPS TAP Double Shaft
WITH .56 I.D. - .
(73025 £ .051) U INSULATING BUSHING Configuration
(31.75) s \ (98.6)
Model Lmax L2 A B C
TS31B-nnNPS  4.44 (112.78) 3.70 (93.98)  0.5000 (12.70) 555 (14.097) .1250 (3.175) - - — (jfﬁ) (62355)
TS32B-nnNPS  5.96 (151.38) 5.22 (132.59) 0.5000 (12.70) .555 (14.097) .1250 (3.175) ’ "
TS33B—nnNPS  7.48 (189.99) 6.74 (171.20) 0.6250 (15.88) .705 (17.907) .1875 (4.763) b i
EC Encoder
\ Configuration
T Series Motors, Size 42 Frame
04.325 —  4x0.328(8.331) thru
(109.855) equally spaced on a 1.375£.010
[ 4.950 (125.73) B.C. (34.925) £ .254
EANE: T
(2x 459 C L L
N 7 @ +.0000
— 1875 0020
| +.0000)
Q‘ (47625 _o508)
1 -+ [—  E——— -E— - I NS | KN S
::\_7% 0 7500 *19000
@ 4 ) +0.000)
/ 5 (19050 _g,013) ]
L (O |
T +.000 -A- ——l .06 (1.52)
830 417 — 48(12.192) |
(21.08) (+:000) L2 1 1/2NPS TAP
(-432) — 219 L MAX. WITH .56 I.D.
(55.63) INSULATING BUSHING
0 2.186 +.002
(55.524 + .051) L Model L L2
157 * 0.04 A 003 (0.077) ode max
(39.88 * 1.02) TS41B-nnNPS 5.20(132.08) 4.46(113.28)
20,5000 * 00000 TS42B-nnNPS 7.22(183.39) 6.48(164.59)
;g'gggs 4.80 TS43B—nnNPS 9.23 (234.44) 8.49 (215.65)
/ (12.7 0'013) / (121.9)
-0.013)
A
163 25
T (41.4) (63.5)
Indicated dimension
applies from end of
extension to face of i
rear end bell (cover \ ]
and gasket removed) =
Double Shaft EC Encoder

Configuration

Configuration
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E Series Motors, Size 23 Frame

0.215 (5.461) dia (4)

0.195 (4.953) 120 (305) 8 wire 0.83 (21.08)
on 2.625 (66.67) BC mﬁ'gﬁld A 0.73 (18.54)
082(2083) =< 0.063(1.60)_|
4 0.72(1829) | |
Model A 227 1856
ES21B 2.0 (50.23) : 856 | L _ -
ES20B  3.1(75.23) (57.56) (47.14) = —
ES23B 4.0 (1016
ES2sB  40(1016) L] F@ I 8-5232_ ((_)g-gi) #6-32 UNC-2B Thd
) i X 0.25(6.50)DP
f Sratbay  =ll-o0asy (@ Equaity Spaced /1118
1.502 (38.15) on 1.865(47.37)BC "~ (28.40) dia

1.498 (38.05)

E Series Motors, Size 34 Frame

3.40 121 #6-32 UNC-2B Thd
86.36) l«— A —>] 12 X 0.25 (6.50)DP
Max Casting Size | 120 (305) 1.17 (4) Equally Spaced
—— buie < ?1.06603) (30.70) on 2.952(74.98)BC
shielael . 29.72
4. with foil et (2972)
€,
Model A
ES31B  25(62.0) 3.25 2.730(69.34) _ —
ESS2B  3.7(93.98) (82.55) 2.750 (69.85)
ES33B  5.2(129.0) max
0.3750 (9.52)
. 0.3745 (9.51)
" 0.228(5.79) dia (4) "| 983  ShaftDia(2) 0.750 (19.05) dia
2.877(73.07)dia  0.218 (5.54) : X 0.050(1.27)Deep
2.873(7297)  on 3.875 (98.42) BC Bore Min
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Step Motor Wiring

O Motors and

E Motors
O and E motors can be wired in series or parallel. The following cabling options are available:
Motor Option  Description of Option: Cable Length:
(@) -FLY Regular construction with 8 flying leads, 12 inches (0.3 m)
-L10 Regular construction with LVD cable, 10 feet (3 m)
E -R10 Regular construction, cable, with flying leads 10 feet (3 m)
Series Wiring
O or E Motor — Series Wiring
Phase A
Windings
f\
DRIVE Yellow / \\
Red .
At ———— Blue ( \
A Black
B+ White ' ‘
B- Green
L Bare Wire Orange “ }
- Brown
I
Parallel Wiring
O or E Motor — Parallel Wiring
! Phase A
DRIVE Red ! o Windings
[ ‘
f
A+ Blue "
[ ]
Yellow I Phase B
A 1 Windings
Black I \.
White ‘
B+ —— !
Brown ',
B- ——1 Orange - | 11 )
Green U | /
Bare Wire | al

|||—
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R Motors and

T Motors

54

The following cabling options are available for R and T motors:

Option

NPS

S10

P10
Series Wiring

DRIVE

Parallel Wiring

DRIVE

Gemini Motor Reference Manual

Description of Option: Cable Length:
End bell/terminal board with 1/2” NPS pipe thread No cable

CE (LVD)/UL, NPS construction, motor wired in series 10 feet (3 m)
CE (LVD)/UL, NPS construction, motor wired in parallel 10 feet (3 m)

R or T Motor — Series Wiring

Schematic View: With End Cover Removed:
(C10: shield is internally
connected to the
motor’s case)

Phase A
Windings

Wire #1

Wire #3

Wire #2

Wire #4

Green/Yellow

Motor Terminal Number/Wire Number: Gnd 1 3 2 4
Drive Terminal: L A+ A- B+ B-

R or T Motor — Parallel Wiring

Schematic View: With End Cover Removed:
(C10: shield is internally
connected to the
motor’s case)

Phase A
Windings

Wire #1
Wire #3

; Phase B
Wire #2 windings
Wire #4

Green/Yellow

o

Motor Terminal Number/Wire Number: Gnd 1 3 2 4
Drive Terminal: L A+ A- B+ B-



Encoder Information

Encoder Specifications

-E and -RE and
-EC Encoders -RC Encoders
Mechanical
Starting Torque at 77°F (25°C)
0z-in 05 Not applicable
(Nm) (0.003) Not applicable
Moment of inertia
oziinsec?>  0.22 44x10°
Weight
0z 10 2
(kg) (0.28) (0.057)
Bearing Life
Revolutions 1x10° Not applicable
Max operating speed 3,000 rpm 6,000 rpm
Electrical
Input power 5VDC+5%, 125mA 5VDC+5%, 135mA
Output format 2 channels (A and B) quadrature 2 channels (A and B) quadrature
Z channel once/rev Z channel once/rev
Environmental
Operating Temperature 32°F to 158°F 14°F to 185°F
(0°Cto 70°C) (-10°C to 85°C)
Storage Temperature 32°F to 158°F -22°F to 230°F
(0°Cto 70°C) (-30°C to 110°C)
Shock 10 G's for 11 msec duration 50 G's for 11 msec duration
Vibration 5 G’s at 10 Hz to 2,000 Hz 10 G's at 20 Hz to 2,000 Hz

Encoder Cable — Color Code

-E and -EC option encoders come standard with a 10-foot cable and 25-pin D-connector.
-RE option encoders come standard with 13 inch flying leads.
-RC option encoders come standard with a 10-foot cable.

25-Pin D No. Color Code — All Encoders

(E/EC only): Color: Description:
Brown Channel A

2 Brown/White Channel A return

3 Green Channel B

4 Green/White Channel B return

5 Orange Channel Z

6 Orange/White Channel Z return

7 — NC

8 Shield Case ground

9-13 — NC

14 Black Common

15-22 — NC

23 Red 5vDC

24 - 25 — NC

Encoder Dimensions

Encoder dimensions are shown in the dimension drawing for each motor.
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Recommended Drive/Motor Systems

Servo Motor
Model Number

SM161A
SM162A
SM231A
SM232A
SM233A

N0701D
NO701F
NO702E
NO702F
NO703F
NO0703G
NO704F
N0704G

JO701D
JO701F
JO702E
JO702F
JO703F
JO703G

NO921F

N0921G
N0922G
N0922J

NO923H
NO923K
NO924J
NO924K

JO921F
J0921G
J0922G
J0922)

JO0923H
J0923K

Linear Servo
Motor Table:

406LXR-D13
406LXR-D15

The following motors are recommended for use with drives listed in the

Recommenderive Typecolumn.

Recommended Step Motor

Drive Type Model Number
GV-L3E OS2HA-xxFLY (series)
GV-L3E OS21A-xxFLY (series)
GV-L3E OS22A-xxFLY (series)
GV-L3E

GV-L3E OS2HA-xxL10 (series)

0OS21A-xxL10 (series)
0OS22A-xxL10 (series)

GV-U6E
GV-UGE
GV-UBE OS2HA-xxFLY (parallel)
GV-UBE OS21A-xxFLY (parallel)
GV-UBE OS22A-xxFLY (parallel)
GV-U12E
GV-UBE OS2HA-xxL10 (parallel)
GV-U12E 0S21A-xxL10 (parallel)

0S22A-xxL10 (parallel)
GV-UGE
GV-U6E OS2HB-xxFLY (series)
GV-U6E 0S21B-xxFLY (series)
GV-U6E 0S22B-xxFLY (series)
GV-U6E
GV-U12E OS2HB-xxL10 (series)

0S21B-xxL10 (series)
GV-UBE ,

0S22B-xxL10 (series)
GV-U12E
GV-U12E

OS2HB-xxFLY (parallel)
GV-U12E

0S21B-xxFLY (parallel)
GV-U12E

0S22B-xxFLY (parallel)
GV-H20E
GV-U12E

OS2HB-xxL10 (parallel)
GV-H20E

0S21B-xxL10 (parallel)
GV-U6E 0S22B-xxL10 (parallel)
GV-U12E
GV-U12E RS31B-xxS10 (series)
GV-U12E RS32B-xxS10 (series)
GV-U12E RS33B-xxS10 (series)
GV-H20E

RS31B-xxP10 (parallel)
Recommended RS32B-xxP10 (parallel)
Drive Type: RS33B-xxP10 (parallel)

GV-L3E or GV-UGE*
GV-L3E or GV-UGE*

*GV-UG6E at 16 kHz
PWM only

Drive Type
Recommended

GT-U5
GT-U5
GT-U5

GT-U5
GT-U5
GT-U5

GT-U8
GT-U8
GT-U8

GT-U8
GT-U8
GT-U8

GT-L5
GT-L5
GT-L5

GT-L5
GT-L5
GT-L5

GT-L5
GT-L5
GT-L5

GT-L5
GT-L5
GT-L5

GT-L5
GT-L8
GT-L8

GT-L8
GT-L8
GT-L8

Step Motor
Model Number

RS42B-xxS10 (series)
RE42B-xxS10 (series)

RS42B-xxP10 (parallel)
RE42B-xxP10 (parallel)

TS31B-xxS10 (series)
TS32B-xxS10 (series)
TS33B-xxS10 (series)

TS31B-xxP10 (parallel)
TS32B-xxP10 (parallel)
TS33B-xxP10 (parallel)

TS41B-xxS10 (series)
TS42B-xxS10 (series)
TS43B-xxS10 (series)

TS41B-xxP10 (parallel)
TS42B-xxP10 (parallel)
TS43B-xxP10 (parallel)

ES21B-xxR10 (series)
ES22B-xxR10 (series)
ES23B-xxR10 (series)

ES21B-xxR10 (parallel)
ES22B-xxR10 (parallel)
ES23B-xxR10 (parallel)

ES31B-xxR10 (series)
ES32B-xxR10 (series)
ES33B-xxR10 (series)

ES31B-xxR10 (parallel)
ES32B-xxR10 (parallel)
ES33B-xxR10 (parallel)

Drive Type
Recommended

GT-L8
GT-L8

GT-L8
GT-L8

GT-L5
GT-L8
GT-L8

GT-L8
GT-L8
GT-L8

GT-L8
GT-L8
GT-L8

GT-L8
GT-L8
GT-L8

GT-L5
GT-L5
GT-L5

GT-L5
GT-L5
GT-L5

GT-L5
GT-L5
GT-L5

GT-L5
GT-L8
GT-L8
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