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PowerPlus Technology

MOONS’ PowerPlus technology provides 25% to 40% more torque across the entire speed range of the
motor. The increased torque is a result of higher motor efficiency, and is available without increasing the
drive voltage or current.

MOONS H Typical Applications:

Technology

Machine Upgrades: Changing existing machines to PowerPlus motors can be a quick path to new
models with improved performance. Because the motor, drive and mechanical parts remain the same,
benefits include:

e Faster new product introduction
® Reduced engineering costs

e Easy production phase in

e Reduced spare parts inventory

Correct stalling problems with existing machines:

Problems with occasional machine stalling are often due to unexpected field conditions such as: low
temperature, dirt, and customers using machines in unexpected ways. Using PowerPlus motors can be
a quick effective solution.

Overcome drive or power supply limitations in new designs:

Often a higher current drive or higher voltage power supply can provide needed extra torque. However, in
many designs the drive current cannot be increased without changing to a substantially more expensive
drive. And increasing drive voltage can be impractical, expensive, or may not be allowed for safety
reasons. In these cases using PowerPlus motors can be especially useful.

Conventional Motor H PowerPlus Technology

Some of the torque
producing magnetic
flux that links the rotor
to the stator is outside
the stator teeth. This
stray flux adds little to
motor torque.

Magnets placed
between the stator
teeth redirect most

of the stray magnetic
flux into the stator
teeth. This produces
additional torque with
the same input power.
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MOONS’ Step Motor Advantages

These step motors from MOONS’ include a number of improvements for even greater performance and
value:

e Many refinements that increase torque by an average of 20%
e Complete range of sizes: 8, 10, 11, 14, 16, 17, 23, 24, 34, 42
e Size 17 and larger 2 phase motors are UL recognized
* 0.9 degree 2 phase motors, and 3 phase motors for extra smooth, quiet, performance IOIORET
. . Technology
e PowerPlus technology: for maximum efficiency and performance at all speeds
e | ower inertia rotors provide faster acceleration
¢ High voltage insulation for use with high voltage, high performance drives
e | ow loss stators have better high speed performance
e Standard windings with high fill for more torque
e Updated model numbering system includes a wider range of windings and standard options

Rare earth magnets and optimized
rotors designed for maximum

torque, and high efficiency Laminations optimized

for high torque, high
accuracy and low
losses.

Stators with maximum
winding fill for lower
temperatures, long life
and maximum torque

Connectors integrated
into motors for quick
reliable connections.

Die cast endbells
provide strength,

Large ball bearings,
also optimized for short

repetitive moves to precision, and help
ensure long life. cool the motor.
MOONS’ www.moonsindustries.com 4
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Encapsulated Motors

Encapsulation Technology From MOONS' Offers Many Advantages

Ideal for Security Cameras

In addition to all the advantages of normal step motors, these new encapsulated motors can help
achieve a breakthrough in miniaturization of security cameras. Small step motors are a core component
MOONS’ in security camera systems. With MOONS’ encapsulation technology, the 36mm diameter motor is now
e imllogy available with a thickness as little as 12.8mm.

Low Temperature Rise

The winding resistance of these new motors is nearly 30% lower than other motors with the same
thickness and output-torque. In addition, the new encapsulation technology increases the heat-
conducting property of these motors. The lower winding resistance and improved thermal conductivity
combine to drastically lower the temperature of these motors to less than 80% of standard motors.

40

35% More Torque 35 MEONS]

i i E 30
Lower resistance coils allows these L E—
encapsulated motors to handle more power. ézo
With the same temperature rise. These S s Compefitoy 2
motors can produce 35% more torque. S 10

2 12 VDC, Rated Current

Quieter & Smoother 0 1000 2000 3000 4000 5000
New materials and improved manufacturing processes, Speed (0.9" steps / sec)

means these motors have a higher precision, more stable
design. This controls vibration and reduces noise. It also
makes the motor run smoothly.

More Load & Longer Life
MOONS’ encapsulated stepping motors use large bearings that can handle large axial and radial loads,
ensure long life.

RoHS
Encapsulated stepping motors are RoHS compliant.

Molded Construction

Encapsulated winding Runs cooler — Longer life
Better sealing Longer life

Reduced vibration Smoother moves - Quieter

High Winding Fill
Larger wire size More torque
Uses less energy Longer battery life

Large Ball Bearings

Large shaft loads Fewer design restrictions
Long Life 27 times with the same load
5 www.moonsindustries.com MOONS’
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2 Phase and 3 Phase Motors

MOONS’ offers several families of hybrid step motors with a different number of phases and step angles.
Each has a combination of advantages that are better suited to specific applications.

* 2 Phase - 1.8 degree step angle
This is the most popular step motor. It has a great combination of torque, speed and accuracy.
Due to their high volumes, drives for 2 phase motors are very common and economical. MOONS'
Technology
The basic method of control is to have the motor make one full step as the drive applies full current to
the motor windings. This causes the motor to move in full step increments. When the motor is stepped
at different rates it may make a distinctive sound and can vibrate (resonate) at certain speeds. This is
not a problem for most applications. Ifitis an issue, motors can be controlled with micro-stepping drives
that smooth motor torque. And many times, resonate speeds can simply be avoided by programming
the drive.

MOONS’ offers 2 phase 0.9 degree step motors, and three phase 1.2 degree step motors, for applications
that need even more accuracy, or motion that is very smooth and quiet.

e 2 Phase - 0.9 degree step angle
Because each step moves only ¥z the distance of 1.8 degree
motors, these motors have higher accuracy and very smooth
movement. The drive for this motor is exactly the same as the
2 phase, 1.8 degree motors. For the same speed, these motors
must have a step rate that is 2 times that of a 1.8 degree motor.
This higher step rate leads to less torque at high speeds.
However, for many applications high speed is not needed, or
higher voltage drives can be used to increase torque at high
speeds. 14HKO Shown Full Size

An example of a good application for 0.9 degree motors are security cameras. These motors allow the
camera to be precisely moved without “camera shake” which causes the picture to vibrate. MOONS’
offers small encapsulated sizes that reduce camera package size, and helps withstand the outdoor
environment.

e 3 Phase - 1.2 degree step angle
The use of three phases inherently helps to reduce torque ripple and smooth motor performance. 3
phase motors require a 3 phase drive that is different than the drive for 2 phase motors. As compared
to the 1.8 degree two phase motors, the low speed torque is somewhat less. But design improvements
introduced by MOONS’, minimizes this difference. High speed torque can also be comparable. In
addition, MOONS' size 24 three phase motors are available with PowerPlus technology, for maximon
torque.

3 phase motors are used where maximum performance, and very quiet, smooth precise movement
is need. An example of a good application for three phase motors is in performance lighting. These
spotlights lights need quick movement, and quiet operation so as not disturb the performance.

MO?NS' www.moonsindustries.com 6
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Model Numbering System
Models starting with M or P M S 17 HD 2 P 4 040 -M

Stator - Series |
M Standard Step Motor
P PowerPlus Step Motor

Rotor

Standard Inertia Size 8, 10, 11, 14, 16, 17, 23, 24
Lower Inertia Size 23, 24, 34, 42

rw

Frame Size

# 08, 10, 11, 14, 16, 17, 23, 24, 34, 42

Motor Technology
HA Hybrid Step Motor, 2 Phase 0.9 degree
HY, HD, HS, HR Hybrid Step Motor, 2 Phase 1.8 degree
HC Hybrid Step Motor, 3 Phase 1.2 degree

Length Code

# Non significant number or letter

Connection Construction / IP Rating
L Leads 1P40
P, F, R Plug In Connector - Standard 1P40

Number of connections / Winding Type

4 Bipolar
6 Unipolar (can be used bipolar)
8 Can be connected any way

Winding Current
#HHE Current rating x 100. 050 = 0.5 amps, 500 = 5 amps
XiHt for 11 to 19 amps: X10= 11 amps, X40 = 14 amps

Options
Omit No Options
-E Standard English rear shaft
-M Standard Metric rear shaft
Other Models - 14HK, 17HC & 34HC 14HKO0 4 05 N
Frame Size |

#H 14, 17,34

Motor Technology
HK 2 Phase 0.9 degree
HC Hybrid Step Motor, 3 Phase 1.2 degree

Length Code
# Non significant number or letter

Connection Construction / IP Rating
0 Plug In Connector - Standard 1P40
3,4,8 Number of Leads IP40

Winding Current
## Non significant number

Optional Construction Code
HHt
N

7 www.moonsindustries.com MOONS"’
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Custom Motors

MOONS'’ provides motors to meet the needs of many applications.
Common modifications include:

e Corrosion resistant motors. These are often used in outdoor equipment where humidity and temperature
changes can cause corrosion.

e Sealed motors to keep out dust and water

e Special shaft sizes and features

e Pulleys, gears and couplings mounted on the shaft

e Encoders and other feedback devices

e Special lead lengths or cables, with many different connectors

Press Fit Pulley & Gear

i

Metal Pulley Plastic Pulley Gear

Shaft Options

Worm Shaft

x
Hobbed Gear Helical Cut

MOOWI:IS' www.moonsindustries.com 8
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MSO8HY Series: 1.8° - Size 8

e  Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 6 N (1.3 Lbs.) Push
25N (5.6 Lbs.) Pull
Radial 18 N (4 Lbs.) At End of Shaft
. IP Rating 40
e  Approvals RoHS
e  Operating Temp. -20°C to +50°C
o Insulation Class B, 130°C
° Insulation Resistance 100 MegOhms

MS08HY 3 P 4 065

Basic Motor Length (Max) ‘ ‘ Winding

1 29.5mm(1.16in.) ###  Current rating x 100
3 39.5mm(1.56in.)
5 46.5mm(1.83in.) Number of Connections

e Phase ) i 4 4 Lead-Bipolar

Step Electrical Connection

6 6 Lead-Unipolar (or Bipolar
Motors P Plug-In Connector(Side Facing) P (or Bipolar)

F  Font Facing Connector
R Rear Facing Connector

Dimensions: mm (in) -EI— @ Mating Connector with 4 Leads: 300 (12 ) long
(order separately) Part Number: 4634 1402 03659

_ 10:0.5 __ - L Max. —
(0.3940.020) MS08HY1P= 29.5(1.16)
MS08HY3P= 39.5(1.56)

? | MS08HY5P= 46.5(1.83)

(0278) |
I L
1

@1 53352 T
(20.5918 002) ﬂf—

! | i
35201 | i
{0.138£0.004) ] ‘
__o4do Lss|
10.33) Pin 1 !
(20.1575. 0005) T IR (0.47)

Motor with side facing "P" Plug

Pin 1
JST BEB-ZR(LF)(SN) (n47)
Rear facing "R" connector detail Font facing "F" connector detail
9 www.moonsindustries.com MOONS’
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MSO08HY - 4 Lead Bi-Polar
MS08HY1P4021 P 0.21 0.028 4.0 45 21
295mm | A MS08HY1P4050 P 05 0.030 42 8.8 47
. 1.5 0.21 1.6 0.0088 0.04 0.088
(1.16in) | A MS08HY1P4070 P 0.7 0.030 42 4.1 23
A MS08HY1P4100 P 1 0.030 4.2 2.3 1.17
MS08HY3P4027 P 0.27 0.048 6.8 35 18.8
A MS08HY3P4045 P 0.45 0.050 71 13.1 7.6
39.5mm 2 0.28 29 0016 | 006 013
(1.56in.) | A MS08HY3P4065 P 0.65 0.050 7.1 6.1 37
A MS08HY3P4090 P 09 0.050 71 3.4 1.91
MS08HY5P4028 P 0.28 0.057 8.1 34 24
A MS08HY5P4040 P 0.4 0.058 8.2 16.7 12.3
46.5mm 25 0.35 4.2 0.023 0.08 0.18
(1.83in.) | A MS08HY5P4060 P 0.6 0.058 8.2 7.4 5.6
A MS08HY5P4090 P 0.9 0.057 8.1 3.7 2.4
N Preferred model
MSO08HY1-Bipolar MSO08HY3-Bipolar MSO08HY5-Bipolar
MS08HY1P4021 == 36Vdc, 021 Arms MS08HY3P4027 —= 36Vdc, 0.27 Arms MS08HYS5P4028 = 36Vdc, 028 Arms
Bipolar Drive Bipolar Drive Bipolar Drive
—— 24Vdc, 021 Arms —— 24 Vdc, 0.27 A rms —— 24 Vdc, 028 ATms
— 12Vdc, 021 Arms —— 12Vde, 027 A rms —— 12Vdc, 028 Arms
0.040 57 0.060 85 006 8
9055 20 0.050 74 005 7
0.030 T [ - e -
S i = T 0.040 - 57 £ T 004 Al 6 £
2" S| z Moo 5 z \ < 8
g 0020 :.‘{ae\ ‘\"'N. 28 o g 0030 \ ~ 42 g g 003 - 4 g
o015 N 21 € g Y z g \ <l =
o ~ ~<- k<] 2 0.020 N Py =328 ¢ S 002 - 3 8
0.010 =4 14 NG ] N ~]
[ 0,010 — 14 001 M 1
0.005 L o7 —
0.000 00 0.000 00 000 0
StepsiSec 01,000 2,000 3000 4,000 5,000 6,000 StepsiSec 01,000 2,000 3,000 4000 5000 6000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800 RPM 0 300 600 900 1200 1500 1800 RPM o 300 600 900 1200 1500 1800
Speed Speed Speed
MS08HY1P4050 == 36Vdc, 0.5 Ams MS08HY3P4045 —a= 36Vdc, 045A rms MS08HYS5P4040 == 36Vdc, 04 Arms
Bipolar Drive Bipolar Drive Bipolar Drive
—— 24Vdc, 05 Arms —— 24Vdc, 0.45 A rms —— 24 Vdc, 04 Arms
— 12Vdc, 0.5 Ams —— 12Vdc, 045 A rms —— 12Vdc, 0.4 Arms
0.040 57 0.060 85 006 8
9055 20 0,050 74 005 7
0.030 T [ - Lee =
£ < £ 0.040 57 & = 004 "o i E
£ 0025 = 35 £" \ TN Tog BN \ \\ N g
T 0020 t\ = Suia ZEY S T I 3 0030 b =g 12 © 003 \ S 4
3 I~ El 3 \ N ~d E ] N - 3
Eo015 N 21 & g N g g - g
S N P S S 0.020 ~ ~ 28 2 S 002 3 8
0010 14 N~ N e~
0.005 — 07 0.010 14 0.01 — 1
0.000 00 0.000 00 000 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 0_ 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1600 RPM 0 300 600 900 1200 1500 1800 RPM 0 300 600 900 1200 1500 1800
Speed Speed Speed
MS08HY1P4100 == 24Vdc, 1Amms MS08HY3P4090 == 24Vdc,09 Arms MS08HY5P4090 == 24Vdc, 09 Arms
Bipolar Drive ==#= 12Vdc, 1A ms Bipolar Drive ==#= 12 Vdc, 09 Arms Bipolar Drive  ==#= 12Vdc, 09 Arms
MS08HY1P4670 = 34Vde, 0.7 Atms MS08HY3P4065 24 Vde, 0.65 A rms MS08HYSP4060 24 Vde, 06 Atms
Bipolar Drive w12 Vdc, 0.7 A ms Bipolar Diive == 12 Vdc, 0.65 A rms Bipolar Drive === 12 Vdc, 0.6 A rms
004 6 0.06 8 006 8
0.04 5 0.05 7 005 7
003 4 - =
= = £ 004 4 6 £ £ om NoJsst ~ 6 £
< ¥ TmgEp=a=[_ [ 3 | 2 th I~ 8| = AN 8
o 002 ~ =3 o o 003 3 =g =T4 @ o 003 ~ N—IvT 4 o
5 \ ~. = = ., = = N ~ \ = =
g o ot 2 g g ~ ™~ 4 g N ~ g
2 NI kel S 002 Tt 3 8 S 002 . 3 g
001 . S~ -y \ ..
h— \. e
0.01 1 001 1
001 1
000 0.00 000
Steps/Sec 01,000 2,000 3,000 4,000 5,000 sooo Steps/Sec 01,000 2,000 3,000 4,000 5,000 sooo Steps/Sec 01,000 2,000 3,000 4,000 5,000 sooo
RPM 0 300 600 900 1200 1500 1800 RPM 0 300 600 900 1200 1500 1800 RPM 0 300 600 900 1200 1500 1800
Speed Speed Speed
MOONS’ www.moonsindustries.com
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MS10HY Series: 1.8° - Size 10

e  Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 15N (3.4 Lbs.) Push
25N (5.6 Lbs.) Pull
Radial 30 N (6.5 Lbs.) At Flat of Shaft
. IP Rating 40
e Approvals RoHS
e Operating Temp. -20°C to +50°C
e Insulation Class B, 130°C
° Insulation Resistance 100 MegOhms

MS10HY 2 F 4 052

Basic Motor Length (Max) ‘ ‘ Winding
0  23.5mm(0.92in.) ###  Current rating x 100
2 33mm(1.3in.)

Number of Connections
2 Phase 4
Step Electrical Connection

Motors F  Font Facing Connector

4 Lead-Bipolar

6 6 Lead-Unipolar (or Bipolar)

MS10HY - 4 Lead Bi-Polar

MS10HYOF4025 F 0.25 0.045 6.4 44 29
MS10HYOF4040 F 0.4 0.045 6.4 16.9 15
23.5 mm 25 0.35 2 0.011 0.05 0.1
(0.92in) | A MS10HYOF4060 F 0.6 0.045 6.4 6.9 5.1
A MS10HYOF4090 F 09 0.045 6.4 3.1 22
MS10HY2F4029 F 0.29 0.086 12.0 37 40
33mm |~ MS10HY2F4052 F 0.52 0.086 12.0 11 12.8
: 35 0.5 5 0027 | 008 019
(1.3in) | A MS10HY2F4070 F 0.7 0.086 12.0 6 6.9
A MS10HY2F4100 F 1 0.086 12.0 3 35
Dimensions: mm (in) JEI— -@- Mating Connector with 4 Leads: 300 (12) long
(order separately) Part Number: 4634 1402 07814
15:0.5 L Max. 0025.3Max.
(0.5940.02) MS10HY0= 23.5(0.92) (1.00)
- MS10HY2= 33(1.3) 020
— T (0.786)
msti {> -
052 L cEm—r
(rao.sij) r ”
4.5:0.1
{0.1770.004) h 4-M2.5
aﬂ'ﬂf Depth 3(0.12)Min.
.1
Joutbsses) .| Pin 1 | 108 |
MOLEX 53047-0610 (0.42)
11 www.moonsindustries.com MOONS’
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MS10HYO-Bipolar

MS10HYOF4025 —~e- 36Vdc, 025 Arms
Bipolar Drive

e 24V/dc, 0.25 A TS

— 12Vdc, 0.24 Arms

0.05 6
0.04 6
004 15 5
= oos NN 4 =
E ™ A\ S N
£ 003 > 4 &
@ AN ®
= 0-01 \‘ \'____ -~ i =
1 ~
0.01 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 200 1200 1500 1800
Speed
MS10HYO0F4040 —+- 36Vdc, 0.4 Arms
Bipolar Drive
w— 24 \/dc, 0.4 Arms
— 12 Vdc, 0.4 Arms
0.05 6
0.04 6
0.04 - ST 5 .
= 003 - 4 E
E, 0.03 \ > s B
I oS —
g om \ St S 13 8
& N i W s T
S 002 \ 2 2
0.01 — 1
0.01 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 200 1200 1500 1800
Speed
MS10HYOF4060 =4= 36Vdc, 06 Arms
Bipolar Drive
w— 24 \/dc, 0.6 A ms
w— 12 Vdc, 0.6 A rms
0.05 [ 6
0.04 6
0.04 %‘ > - 5
s NS g
£ 003 N\ s—T4 %
£ 003 \C =44 £
[ o
3 -
B e N , £
0.01 1
0.01 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 200 1200 1500 1800
Speed
MS10HY0F4090 == 36Vdc, 09 Arms
Bipolar Drive
w— 24 \/dc, 0.9 Arms
— 12 Vdc, 0.9 A rms
0.05 [ 6
0.04 6
0.04 1 - =L 5
= 003 _— il I =
E T~ N
= y (=]
£ 003 -4 £
] \,L [
= 002 3 3
g ~N <3
S 002 "-&..._.___- 2 8
0.01 1
0.01 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 200 1200 1500 1800
Speed
MOONS’
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MS10HY2-Bipolar

MS10HY2F4029 —#- 36Vdc, 0.29 A rms
Bipolar Drive

e 24 V/dc, 0.29 A rms

— 12Vdc, 0.28 A Tms

0.08 1

007 10

0.06 \oe 8
= ETANS z
E 05 . TR
g 004 \ A\« 6 o
£ 003 A 4 £
(=} & R » (=}
2 b 2

0.02 AN e = 3

001 T

0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

REN 0 300 600 900 1200 1500 1800
Speed

MS10HY2F4052 —#- 36Vdc, 052 A rms
Bipolar Drive

e 24 V/dc, 0.52 A rms

— 12Vdc, 0.52 A rms

0.08 11
0.07 + 10
-
006 ;\ \" 8 =
E 005 = 7N
< \\ *. i
@ 004 R g [ ®
£ 003 — 4 g
= Sy =
0.02 — 3
001 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS10HY2F4070 —&- 36 Vdc, 0.7 Arms
Bipolar Drive

e 24V, 0.7 A Tmis
e 12 Vdc, 0.7 Arms

0.08 1
0.07 1 10
“ *o

0.06 e - S
= \ \\ *. =
z 0.05 oy 7 5
g 004 \ "s_ 6 g
Z 003 re =
& NG =

002 ~ 3

001 — 1

0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

REM 0 300 600 900 1200 1500 1800
Speed
MS10HY2F4100 == 36Vdc, 1Arms
Bipolar Drive
e 24 \lde, 1 A Tms
o 12 Vdc, 1A rms

0.08 1

007 - Sy 10
s 0.06 .,"-‘ 8 =
z 0.05 \ “ 7 5
o 004 N 6 [
3 \ -
g 0.03 N Pt 4 E

0.02 e 3

0.01 1

0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

REN 0 300 600 900 1200 1500 1800
Speed
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MS11HS Series: 1.8° - Size 11

e  Phases 2
e  Steps/ Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 15 N (3.4 Lbs.) Push
25N %5.6 Lbs.g Pull
Radial 30 N (6.5 Lbs.) At Flat Center
e [P Rating 40
e Approvals RoHS
e Operating Temp. -20°C to +50°C
° Insulation Class B, 130°C
. Insulation Resistance 100 MegOhms

MS11HS 3 P 4 040

Basic Motor Length (Max) ‘ ‘ Winding

étzgase 1 32mm(1.26) ###  Current rating x 100
Motors 3 41mm(1.62)
5  52mm(2.05) Number of Connections

4 4| ead-Bipolar
6 6 Lead-Unipolar (or Bipolar)

Electrical Connection

P Plug-in Connector

Dimensions: mm (in) e @
2410.5 L Max. §
(0.945¢0.020) | MS11HS1= 32(1.26)
MS11HS3= 41(1.62)
2 MS11HS5= 52(2.05)
(0.08)
| 15 _
| (0.581)
0228052 Mm——1 2
(20.8663.002)
| I 5
| | (0.20)
4.5:0.1 | 4-M2.5
(0.177:0.004) _ @550n2 Bopih 3(0.12)Min. Pin No.
(20.1988 3 0005) o5 | 854321| 0
Ban Molex 53263-0670 / | _ 185 _
(0.65)
13 www.moonsindustries.com MOONS’

maving im beller ways



MS11HS - 4 Lead Bi-Polar

MS11HS1P4024 P 0.24 0.09 13 49 38
32 mm MS11HS1P4050 p 05 0.09 13 10.9 9.6
X 0.71 9 0.049 0.1 0.22
(1.26in.) MS11HS1P4067 P 0.67 0.09 13 6.1 5.4
MS11HS1P4100 p 1 0.09 13 2.7 25
MS11HS3P4029 P 0.29 0.12 17 39 27
41 mm MS11HS3P4067 P 0.67 0.12 17 7 5
! 0.85 12 0.066 0.15 0.33
(1.611in.) MS11HS3P4095 P 0.95 0.12 17 3.7 27
MS11HS3P4140 P 1.4 0.12 17 1.8 12
MS11HS5P4030 P 0.3 0.16 23 40 31
MS11HS5P4070 p 07 0.16 23 6.7 5.6
52mm 11 18 0008 | 02 044
(2.051in.) MS11HS5P4100 P 1 0.17 24 3.7 3
MS11HS5P4150 P 1.5 0.16 23 1.64 1.22

MS11HS - 6 Lead Uni-Polar

N Preferred model

2 Phase
Step
Motors
MS11HS1P6024 P 0.24 0.06 48 18.2
(1322;?) MS11HS1P6050 P 05 0.07 10.9 45 0.71 9 0.049 0.1 0.22
o MS11HS 1P6070 P 07 0.07 55 23
MS11HS3P6026 P 0.26 0.09 12 49 15.7
:16:”;:) MS11HS3P6067 P 0.67 0.09 13 75 26 0.85 12 0066 | 015 033
MS11HS3P6095 P 0.95 0.09 12 35 1.2
MS11HS5P6033 P 0.33 0.12 17 35 13.6
(;’%;“ir:) MS11HS5P6067 P 0.67 0.12 17 8.1 3.2 1.1 18 0.098 0.2 0.44
o MS11HS5P6095 P 095 0.12 17 43 16
N Preferred model
Mating Connector With Leads (order separately)
Dimensions: mm (in)
4 Lead Part Number 4634140204190 6 Lead Part Number 4634140204490
y 300410 300410
] (11.8£0.4) (11.8£0.4)
BLACK BLACK
YELLOW
GREEN GREEN
RED RED
WHITE
BLUE BLUE
Housing:Molex 51065-0600 AWG26 UL3266 Housing:Molex 51065-0600 AWG26 UL3266

Terminal:Molex 50212-8000

MOONS’

maving in beller ways

Terminal:Molex 50212-8000

www.moonsindustries.com
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2 Phase

Step
Motors

15

MS11HS1-Bipolar

MS11HS1P4024 ~#= 36Vdc,0.24 A rms
Bipolar Drive

e 24 V(lc, 0.24 A rms

— 12 Vde, 0.21 Arms
009 13
008 "
0.07 - 10

= 006 4% o 8 <

E O 5

= \ \Q 8

TS I =

*

g 004 ~ 6 3

S 003 ~T 4 R
002 < + 3
001 = 11
000 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000
REM 0 300 600 900 1200 1500 1800

Speed
MS11HS1P4067 == 36 Vdc, 0.67 Arms
Bipolar Drive
w24 \dc, 0.67 A rms
— 12 Vdc, 0.67 Arms
0.09 13
0.08 1
d .
in e <
Bl o e N
Z 005 \ - 7TE
@ \ \ - (4]
3 004 \, 6 3
g N 3
S 003 A ~ 4 £
002 "--..._____ 3
0.01 1
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RPM 0 200 600 900 1200 1500 1800
Speed
MS11HS1P4100 —4= 36Vdc, 1Arms
Bipolar Drive
—— 24 Vdc, 1A Tms
— 12 Vde, 1 ATms
009 [ 13
008 11
007 #‘K — 10
£ 006 ™ \\“"‘ =8 =
N
< 005 N *7 8
S 004 N st 3
I3 N - 2
S 003 ~ 4 8
002 3
001 1
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

KM 0 300 600 900 1200 1500 1800
Speed

MS11HS3-Bipolar

MS11HS3P4029 =e= 36Vdc, 029 Arms
Bipolar Drive
e 24 Vidlc, 0.29 A rms
— 12Vdc, 0.27 Arms
0.12 17
0.10 14
\\u % s
£ 008 ] n £
= \ \ 5}
< » a
0T\ N~ ¢y
g A N M g
o o
S 004 ™ ™ 6 g2
- . -
0.02 — 3
0.00 0
StepsiSec 0__1,000 2,000 3.000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS11HS3P4067 4= 36Vdc, 067 Arms
Bipolar Drive
e 24 Vdlc, 0.67 A rms
— 12Vdc, 0.67 Arms
0.12 17
0.10 14
*|
= 008 *{{5"" n g
e 0 ;
Z \ N ~ 8
T 006 NS ™1y
= e \ ~ e S 3
g N g
S 004 N ~f 6 2
0.02 - 3
0.00

0
Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

0 300 600 900 1200 1500 1800
Speed

MS11HS3P4095 == 36 Vdc, 085Arms
e 24 Vdic, 0.95 A rms

— 12 Vdc, 0.95 A rms

Bipolar Drive

0.12 17
0.10 '%.“““h 14
= 008 AN T n =
=2 \ \\ - g
g 006 — 8 g
T \-- g
S 004 6 Q8
002 — 3
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
Bt 0 300 600 900 1200 1500 1800
Speed
MS11HS3P4140 == 36Vdc, 1.4 Arms
Bipolar Drive
w24 \dc, 14 Atms
— 12 Vdc, 1.4 Arms
0.12 17
0.10 4 14
s e T & s
= 008 — 41 £
z ~ 3
g 0.06 - 8 e
=3 6 g
S 004 S
\\-
002 3
0.00 0

Steps/Sec 0__1 000 2000 3000 4, UDD 5, 000 6000

e 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS11HS5-Bipolar

MS11HS5P4030 -4 36Vdc, 0.3 Arms
Bipolar Drive
w24 Vdc, 0.3 Arms
— 12 Vdc, 0.26 Arms
0.16 23
0.14 20
012 R 1 =
E on X 14 E
AL =
o 008 1M1 o
S » 5
E 006 \ \‘ <K 8§
004 N \\ — 6
. TS
0.02 3
0.00 0
Steps/Sec 01| 000 2000 3000 4 000 5 009 6000
REM 0 300 600 900 12%'.0 1500 1800
Speed
MS11HS5P4070 =4 36Vdc, 0.7 Arms
Bipolar Drive
s 24 Vdc, 0.7 Arms
— 12 Vdc, 0.7 Arms
0.16 23
0.14 20
e
_ o N 17 z
£ o0 2 (L
= *. 3 s
v 008 - P
3 [ £
g o6 \ =45 E
~ o \\ ~1e
0.02 3
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
REM 0 300 600 900 1200 1500 1800
Speed
MS11HS5P4100 == 36Vdc, 1Ams
Bipolar Drive
e 24 Ve, 1 A rms
— 12 Vde, 1A ms
0.16 23
0.14 20
* o
= 0.12 - N\‘_ 17 s
£ oo \ + " g
o 008 N\ 1M1 o
g N\ g
g 0o X ~g 8 5
0.04 "“\ 6
\-
0.02 3
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

0 300 600 900 1200 1500 1800
Speed

MS11HS5P4150 —4- 36Vdc, 15Ams
Bipolar Drive
o — 24Vde, 15 A S
— 12 Vdc, 1.5 Arms
0.16 ] 23
0.14 20
012 = e 7 -
E o0 T== 3
= ~J g
g 008 \\ P 11 g
g 006 ~ 8 5
e i F
0.04 e~
002 3
0.00 0

Steps/Sec 0__1 000 2000 3000 4 UDD 5, DDD 6000

e 0 300 600 900 1200 1500 1800
Speed

MOONS’
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MS11HS1-Unipolar

MS11HS1P6024 —e 36Vdc, 024 Amms
Unipolar Drive
—— 24Vdc, 0.24 Arms
— 12Vdc, 022 Arms
0.07 10
0.06 8
. 005 {=s= 7z
= .""v E
Z 004 t e 6 &
9 T~ g
g 003 N <-4 B
2 002 N 3
"\
001 S 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 200 600 200 1200 1500 1800
Speed
MS11HS1P6050 == 36Vdc, 0.5 Arms
Unipolar Drive
—— 24Vdc, 05 Arms
— 12Vdc, 05 Amms
0.07 10
0.06 8
005 = 7z
£ et 8 =
Z on ™~ i -
v \\ o
2 003 - L4 3
5 N 5
= 002 3 F
001 ~ 4
0.00
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 200 600 200 1200 1500 1800
Speed
MS11HS1P6070 —a= 36 Vdc, 0.7 Arms
Unipolar Drive
—— 24Vdc, 0.7 Arms
— 12Vdc, 07 Amms
0.07 10
0.06 8
— 005 SRt —7 T
£ NG [~ N
Z 004 N P~ 6 <&
= N g
g 003 < 4 Z
® 00 3 P
001 1
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 200 600 200 1200 1500 1800
Speed
MOONS’

maving in beller ways

MS11HS3-Unipolar

MS11HS3P6026 == 36Vdc, 0.26 A rms
Unipolar Drive
e 24.Vdc, 0.26 A rms
—12Vde, 0.21 Arms
0.09 13
0.08 1
0.07 1 10
.’ —
£ 006 = g £
ins ~ g
. 0.05 \ N = 7 -
o
g 004 ¢ 16 =L
S 003 ~] 4 g
002 P 3
0.01 1
0.00 0
Steps/Sec 01 000 2000 3000 4, 000 5, 000 6000
REM 0 300 600 900 1200 1500 1800
Speed
MS11HS3P6067 == 36Vdc, 0.67 Arms
Unipolar Drive
e 24.dc, 0.67 A rms
— 12 Vde, 0.67 Arms
0.09 | 13
0.08 1
0.07 1 — 10
= 008 S~ "t g E
(i ~ o
Z e (=)
Z 005 N <7 £
g on4 N 6 3
=7 B
S 003 ~ -
002 S~ 3
0.01 1
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
REM 0 300 600 900 1200 1500 1800
Speed
MS11HS3P6095 == 36Vdc, 0.95A rms
Unipolar Drive
e 24.Vdlc, 0.95 A rms
— 12 Vdc, 0.95 A rms
0.09 13
0.08 1
0.07 “%"'-m 0
T 006 S P~ 8 £
z N g
< 005 N 7L
g 0.04 < 6 &
S 003 Pt 4 S
0.02 3
0.01 1
0.00 0

Steps/Sec 0__1, 000 2000 3000 4, 000 5, 000 6000

REM 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS11HS5-Unipolar

MS11HS5P6033 == 36Vdc, 0.33Ams
Unipolar Drive
w24 Vdc, 0.33 A rms
— 12 Vde, 0.3 Arms
0.12 17
010 t=vag B 14
= 008 -\‘ —+ " £
Z \ . g
v 006 N 8 [}
= - o |
g \ N, g
S 004 . ~46 O
002 3
0.00 0
Steps/Sec 01 000 2000 3000 4, 000 5, 000 6000
e 0 300 600 900 1250 1500 1800
Speed
MS11HSS5P6067 —#= 36 Vdc, 0.67 Arms
Unipolar Drive
= 24 Vdc, 0.67 A rms
— 12 Vdc, 0.67 Arms
0.12 | 17
0.10 - _.%g =t 14
= —
—~ -— - =
0.08 11 =
s NN T &
v 006 8 [}
= \ o |
g 3 g
S 004 N 6 2
002 ~
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

0 300 600 900 1200 1500 1800
Speed

MS11HS5P6095 ~= 36 Vdc, 0.95A rms
Unipolar Drive
e 24 Vdlc, 0.95 A tms
— 12 Vde, 0.95 A rms
0.12 17
0.10 = 14
—_— . o
= 008 ‘\ ""‘-.\: "
= (=)
v 006 8 g
1 o §
g e 6 g
2 004 ] =
\-__
0.02 3
0.00 0

Steps/Sec 0__1 000 2000 3000 4, 000 5, 000 6000

e 0 300 600 900 1200 1500 1800
Speed

2 Phase

Step
Motors

16



14HK Series: 0.9° - Size 14 Encapsulated

e  Phases 2
e  Steps/Revolution 400
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 25N (5.6 Lbs.) Push
65 N (15 Lbs.) Pull
Radial 30 N (6.5 Lbs.) At End of Shaft
e [P Rating 40
e Approvals RoHS
e QOperating Temp. -20°C to +50°C
° Insulation Class B, 130°C
° Insulation Resistance 100 MegOhms

14HK - 4 Lead Bipolar

14HKO0405N L 0.3 0.044 6 16.3 8.5
A 14HKO0406N L 0.5 0.044 6 6.3 3.1
2 Phase 128 mm 4 057 4 0022 | 005 011
Step (05in) |A  14HK0407N L 0.6 0.044 6 4.2 2.1
Motors A 14HKO0408N L 0.8 0.044 6 26 1.21
14HK2404N L 0.3 0.12 17 26 21
A 14HK2405N L 0.5 0.12 17 1.7 95
20-2 mm 10 1.4 11 0.06 0.11 0.24
(0.8in.) |A  14HK2406N L 0.6 0.12 17 7.4 5.4
A 14HK2407N L 0.8 0.12 17 4.4 3.2
N Preferred model
Dimensions: mm (in) — @
15+0.5 L Max.
0.591%0.020 - 43.83
(0.591£0.020) 14HK0=12.8(0.51)
2.5 14HK2=20.2(0.80)
(0.1)

| |
216801
(@0-63‘-8.0004) {

2-R0.138

2-M3
0
05-06012 736
(0.177.0.0005) (21.417)
AWG28 UL1886
300+10(11.8+0.4) m
17 www.moonsindustries.com MOONS’
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14HKO0-0.9° Bipolar 14HK2-0.9° Bipolar

14HK0405N —&= 36Vdc, 03Ams 14HK2404N —#- 36Vdc,0.3Ams
Bipolar Drive Bipolar Drive
24 Vdc, 0.3 Arms 24 Vdc, 0.3 A rms
— 12 Vdc, 0.3 Ams 12 Vdc, 0.3 Arms
0.06 8 012 17
0.05 7 0.10 14
—_— > - —
T 004 6 £ £ 008 \hes L
< -~ S =5 < N o
g 003 e s g 006 —~ 8
& N TN g g R g
S 002 3 8 S 004 6 2
= N = [ =
~— N \__\ -3
0.01 — 1 0.02 3
0.00 0.00 0
Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 eooo StepsiSec 01,000 2,000 3,000 4000 5,000 6000
RPM 0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 900
Speed Speed
14HKO0406N == 36Vdc, 0.5Ams 14HK2405N == 36Vdc, 05Ams
Bipolar Drive Bipolar Drive
24 Vdc, 0.5 Arms 24 Vdc, 0.5 Arms
— 12 Vdc, 0.5 Ams — 12 Vdc, 0.5 Arms
0.06 8 012 17
0.05 7 010 {ogetmgs oo 14
£ 004 6 & £ 008 7 "nog 2 Phase
= . i e i =2 = .. = Step
4 003 ~ ~—d = 4, 909 ~= 1% & Motors
g = g e =
S 002 ~] 3 @ S 004 "'-‘-..____ 6 Qo
0.01 1 002 — 3
0.00 0.00
Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 eooo StepsiSec 01,000 2,000 3,000 4,000 5,000 eooo
RPM 0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 900
Speed Speed
14HKO0407N == 36Vdc, 0.6 Arms 14HK2406N —+- 36Vdc, 0.6 Arms
Bipolar Drive Bipolar Drive
—— 24Vdc, 06 Arms —— 24 Vdc, 0.6 Arms
— 12 \/dc, 0.6 A rms e 12 \/dc, 0.6 A rms
0.06 8 0.12 17
0.05 7 0.10 14
= = — N :'::' o =
£ 004 § % £ 008 : ~ n £
= =% — 4 o < \ NG e 8
o 003 4 o o 006 ¢ § o
: N g | 2 N N 8
S 002 3 2 S 004 g 5 8
0.01 1 002 — 3
0.00 0 000 0
Steps/Sec 01000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RM 0 450 300 450 600 750 800 RPM 0 150 300 450 60O 750 900
Speed Speed
14HK0408N —&= 36Vdc, 0.8 Arms 14HK2407N —e= 36Vdc, 08 Ams
Bipolar Drive Bipolar Drive
—— 24Vdc, 0.8 Arms —— 24 Vdc, 0.8 Arms
= 12 Vdc, 0.8 Ams = 12 V/dc, 0.8 A rms
0.06 8 012 l 17
0.05 7 0.10 14
— * & -t o] - —
£ 004 6 5 £ 008 = 1 £
5 e = oy ) % \ ~ T 3
@ 003 ~ 4 o @ 006 N 8 o
- ~L | 2| ¢ N ~N 8
S 002 3 2 S 004 ] 6 2
\n..,.._-..
0.01 1 002 3
0.00 0 000 0
Steps/Sec 01000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3000 4,000 6,000 6000
RM 0 450 300 450 600 750 800 RPM 0 450 300 450 600 750 900
Speed Speed
MOONS’ www.moonsindustries.com 18

maving in beller ways



MS14HA Series: 0.9° - Size 14

o Phases 2
400
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)

e  Steps/Revolution

Axial 25N (5.6 Lbs.) Push
65N (15 bs ) Pull
Radial 30 N (6.5 Lbs.) At Flat Center
o IP Rating 40
e Approvals RoHS
e Operating Temp. -20°C to +50°C
o Insulation Class B, 130°C

o Insulation Resistance 100 MegOhms

MS14HA 5 P 4 040

‘ Winding
Hit#

Basic Motor Length (Max) ‘
1 27.3mm(1.07 in.)
3 36mm(1.42in.)

2 Phase 5  55.5mm(2.191in.) Number of Connections
Step 7
Motors Electrical Connection

Current rating x 100

4 Lead-Bipolar

6 6 Lead-Unipolar (or Bipolar
P Plug-in Connector P ( polar)

Dimensions: mm (in) —F @
24+0.5 LMax. [035.3Max.
(0.94520.020) | MS14HA1=27.3(1.07) (1.390)
15 MS14HA3=36(1.42) 026
T59) MS14HA5=55.5(2.19) (1.024)
2228 05 "——"L
(20.866.5.002) Y
2.8
4.5+0.1 1 (0.11) ﬁ
L — — 4-M3 /
(0.177£0.004) 5 — Depth 3(0.12)Min 1
25.0.012 | = 70.08) bin 1 \ 21.6(0.85)
0 : 8
(90.1969.5 0005) (031 35T S118- -ZR(LF)(SN)

www.moonsindustries.com
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MS14HA - 4 Lead Bi-Polar

MS14HA1P4026 P 0.26 0.12 16 45 56

273mm |~ MS14HA1P4070 p 07 0.12 17 6.1 8.2

X 4 0.57 12 0.066 0.15 0.33
(1.07in) | A MS14HA1P4100 P 1 0.12 17 3.1 39
A MS14HA1P4150 p 15 0.12 17 1.43 1.8
MS14HA3P4032 P 0.32 0.19 27 37 51
36mm |~ MS14HA3P4075 P 075 0.18 25 6 8.6

} 8 1.1 20 0.11 0.21 0.46
(1.42in) | A MS14HA3P4100 P 1 0.18 25 3.3 4.9
A MS14HA3P4150 P 15 0.18 25 1.61 22
MS14HA5P4040 P 0.4 0.32 45 30 49
A MS14HA5P4100 P 1 0.32 45 5.1 8.2

55.5 mm 10 1.4 35 0.19 0.24 0.53
(2.191in) | A MS14HA5P4150 P 15 0.32 45 2.1 36
A MS14HA5P4200 P 2 0.32 45 1.34 2.1

N Preferred model

MS14HA - 6 Lead Uni-Polar

2 Phase
Step
Motors
MS14HA1P6026 P 0.26 0.09 13 44 27
(217_57'::'; MS14HA1P6060 P 0.6 0.09 13 8.2 53 4 0.57 12 0.066 0.15 0.33
MS14HA1P6100 P 1 0.09 13 3.1 2
MS14HA3P6032 P 0.32 0.13 18 37 21
(figni:) MS14HA3P6070 P 0.7 0.14 20 75 53 8 1.1 20 0.11 0.21 0.46
MS14HA3P6110 P 1.1 0.14 20 3 2
MS14HA5P6040 P 0.4 0.25 35 31 26
(525 '159an_r; MS14HA5P6085 P 0.85 0.26 37 7.1 6.1 10 1.4 35 0.19 0.24 0.53
MS14HA5P6120 P 1.2 0.25 35 35 2.9

N Preferred model

Mating Connector With Leads (order separately)
Dimensions: mm (in)

4 Lead Part Number 4634 1402 04581 6 Lead Part Number 4634 1402 04489
‘ 30010 ‘ ‘ 30010 ‘
| (11.840.4) | (11.8+0.4)
1 BLACK 1 BLACK
3 YELLOW
5 GREEN 5 GREEN
7 RED 7 RED
9 WHITE
1 BLUE 1 BLUE
Housing:JST ZHR-11 AWG26 UL1061 Housing:JST ZHR-11 AWG26 UL1061
Terminal:JST-SZH-002T-P0.5 Terminal:JST-SZH-002T-P0.5
MOONS’ www.moonsindustries.com 20
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2 Phase

Step
Motors

21

MS14HA1-0.9° Bipolar

MS14HA1P4026 —&= 36Vdc, 0.26 A rms

Bipolar Drive
e 24 V/dc, 0.26 A rms

— 12 Vdc, 0.23 A rms

0.14 20
0.12 17
~ 010 " =
[ b 2
£ 008 Iy n B
s I\ s 2
E S TANY g
2 o4 .. 6 ]
; N NS
002 L i T 3
! - e -
0,00 0
Steps/Sec 01000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA1P4070 —a= 36Vdc, 0.7 Arms
Bipoler Drive
e 24 Vde, 0.7 ATms
— 12 \dc, 0.7 Arms
0.14 20
0.12 17
~ 010 " =
3 *:" *e o
Z 008 \\"‘ n 8
o \ N T~ o
g 008 <= 8 B
2 o4 \‘ e 6 e
N —
002 3
0,00 0
Steps/Sec 01000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA1P4100 —a= 36Vdc, 1A rms
Bipoler Drive
e 24 Vde, 1 A tms
— 12 \/dc, 1A rms
0.14 20
0.12 17
~ 010 " =
£ Rtk T
Z 008 —* n 8
s N B o
E 0.06 \ T~ ¢ 8 E'
2 o4 N I 6 e
v - —
\
002 3
0,00 0
Steps/Sec 01000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA1P4150 —e 36Vdc, 15Ams
Bipoler Drive
e 24 Vdc, 1.5 ATms
— 12 Vde, 1.5 Arms
0.14 20
0.12 17
~ 010 " =
E el . =
Z 008 ™ i n B
o s Y o
2 006 - 8 2
g &
S — S
= 004 . [ -
~—]
\
002 3
0.00 0
Steps/Sec 01000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed

MS14HA3-0.9° Bipolar

MS14HA3P4032 —a= 36Vdc, 0.32Arms

Bipolar Drive
e —— 24Vde, 032A s

o 12 Vdc, 0.28 A rms

022 3
020 28
0.18 2%
016 B =
E 4 b2 A
£ ou “‘s 05
S oz AN 7 <
g o010 = 1 3
E 0.08 \\ So 1 g
0.06 —*.,q_ 8
0.04 e e e
002 3
0.00 0
Steps/Sec 01,000 2000 3,000 4000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA3P4075 —a= 36Vdc, 0.75A ms
Bipolar Drive
—— 24Vde, 075 A rms
— 12Vdc, 075 A rms
022 3
020 28
0.18 2%
016 B =
e =
£ ou {Ratwy 2 g
S o2 NP 7 £
g o010 5, 1 3
g oos N\ D _T= n g
2 0.06 ~ = 8 ]
i S S —4
0.04 ~ 6
002 = 3
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA3P4100 —a= 36Vdc, 1A ms
Bipolar Drive
e 24 Vdc, 1 A rms
— 12 \dc, 1 A rms
022 3
020 28
0.18 2%
016 B =
-l - -
E 014 [=R@sar— 2 g
€ 012 NN 7 <
2 010 - o “ 2
5 oo \C —1 1 §
006 ] 8
0.04 —
002 — 3
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA3P4150 — 38Vdc, 15Amms
Bipolar Drive
s 24 \dc, 1.5 ATms
— 12 Vdc, 1.5 Arms
022 3
020 28
0.18 25
016 B 2
E oM T 2
Z 012 7 <
o N\ o~ -~ o
g 010 =—t 14 3
£ oos e S3y E
g o
r h .
002 13
0.00 0
Steps/Sec 01,000 2000 3,000 4000 5,000 6,000
RPM 0 150 300 450 600 750 900

Speed

www.moonsindustries.com

S14HA5-0.9° Bipolar

MS14HASP4040 ~&= 36Vdc, 0.4 Arms

Bipolar Drive
— 24Vdc, 0.4 Arms

— 12 Vdc, 0.35 A rms

035 50
030 42
2 025 1 B =
2 o020 XY » 8
s [\\} 3
g 015 T\ a3
P 010 \ \Q\ 1w B
0.05 \,. e 7
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HAS5P4100 == 36Vdc, 1Arms
Bipolar Drive
" —— 24Vde, 1A TmS
o 12 Vdc, 1A rms
035 50
030 42
— 025 v. 3 T
E hd 5
Z 020 N - n 8
o VAN 3
2 015 Y 21
] \ \ ~ g
= 010 N > 14 F
| \ e
0.05 — = 7
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HASP4200 - 24Vde,15Amms
Bipolar Drive == 12 Vdc. 15 Arms
WS1dHAsP4150 IT5dde 15 Ame
Bipolar Drive e 12 Vdc, 1.5 A rms
035 50
030 42
025 - B =
E &
Z 020 | N n 8B
g I\ g
g 015 . 2 B
P 010 N Iss 1w F
. %b..- —
0.05 S 1 7
0.00 | 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MOONS’

moving in betler ways



MS14HA1-0.9° Unipolar

MS14HA1P6026 —e= 36Vdc, 026 Arms
Unipolar Drive
e 24 Vdc, 0.26 A rms.
w12 Vdc, 0.24 Arms
0.12 17
0.10 14
T 008 i ‘E
2 Tty
T 006 TN S 8 7??
= \ ~ =
g LS g
S 004 S 6 8
] bl Y. -
0.02 ~——— 3
H
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA1P6060 —a= 36Vdc, 0.6 Arms
Unipolar Drive
s 24 Vdc, 0.6 Arms
e 12 \/dc, 0.6 Arms
0.12 17
0.10 14
£ 008 —f— i ‘E
< —\\ ':.,:: - 2
o 006 -5 B o
> - =1
g \ \\ -~ 5
S 004 \ 6 2
0.02 S~ 3
0.00

{ 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900

Speed

MS14HA1P6100 == 36Vdc, 1Arms
Unipolar Drive
w24 Vdc, 1 Arms
o 12 Vdc, 1A rms
0.12 17
0.10 14
< 008 n =
= s e . 5,
g 0.06 ~ 8 2
§ oos ~, £
2 0 2
"h-..-...,___-_-
0.02 3
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MOONS’

maving in beller ways

MS14HA3-0.9° Unipolar

MS14HA3P6032 —e= 36Vdc,0.32Ams
Unipolar Drive
— 24 Vdlc, 0.32 A s
— 12 Vdc, 0.28 A rms
0.18 25
016 23
0.14 0
T on 75
= e (=
£ 010 + " =
2 008 1NN She n 3
S, -
g NN g
S 006 \k\ = 8 e
0.04 N "'-n-.: “t==6
002 3
0.00 0

Slepsléec 0 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
MS14HA3P6070 —a= 36Vdc, 0.7 Arms
Unipolar Drive
e 24 Vdc, 0.7 Arms
e 12 \/dc, 0.7 Arms
018 25
0.16 23
0.14 0
£ 012 17 £
2 g1 SNIesle . u &
@ N e 2
3 008 % < 1z
g -~ =
S 006 = g 2
004 6
002 3
000 0

Slepsléec 0 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
MS14HA3P6110 —a= 36Vdc, 1.1 Arms
Unipolar Drive
w— 24 Vde, 1.1 ATms
— 12 Vdc, 1.1 Arms
018 25
0.16 23
0.14 0
£ 012 75
Z 010 ﬁi:.—\. =114 £
(V] - [
g 008 P~ "B
S 006 - g 2
004 ~— 6
002 3
000 0

Slepsléec 0 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed

www.moonsindustries.com

MS14HA5-0.9° Unipolar

MS14HAS5P6040 —a= 36Vdc, 0.4 Arms
Unipolar Drive
e 24 Vdc, 0.4 ATms
w12 Vdc, 0.34 A rms
0.30 42
025 35
T 020 gy 2 ‘E
= e
o 015 \ > 21 o
= . 3
g \ g
S 010 +— u 8
\\ \‘ :-_- 4
005 N 7
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS14HA5P6085 —a= 36Vdc, 0.85A rms
Unipolar Drive
e 24 Vdc, 0.85 A rms
w12 Vdc, 0.85 A rms
030 42
025 35
T 020 1Rty 28 g
] Je 8
o 015 - 21 o
by ~ 3
= \ h S - g
S 010 B —t 1 8
N \._-.._____:
005 7
0.00

1 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed

MS14HA5P6120 —a= 36Vdc, 1.2 Amms
Unipolar Drive
w— 24 Vdc, 1.2 Atms
— 12 \dc, 1.2 Atms
030 42
025 35
= 020 Tege: 28 g
EE. N Rt~ 8
o 015 " - 21 o
% \ T~ ~q §'
S 010 . 14 S
"---
005 =
0.00

1 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed

2 Phase

Step
Motors

22



MS14HS Series: 1.8° - Size14

e  Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 25N (5.6 Lbs.) Push
65N (15 bs ) Pull
Radial 30 N (6.5 Lbs.) At Flat Center
o IP Rating 40
e Approvals RoHS
e Operating Temp. -20°C to +50°C
e Insulation Class B, 130°C
o Insulation Resistance 100 MegOhms
Basic Motor Length (Max) ‘ ‘ Winding
1 27.3mm(1.07in.) ###  Current rating x 100
2 Phase 3 36mm (1.42in.)
Step 5  55.5mm (2.191n.) Number of Connections
Motors . i 4 4 Lead-Bipolar
Electrical Connection
- 6 6 Lead-Unipolar (or Bipolar)
P Plug-in Connector
Dimensions: mm (in) - @
24+0.5 LMax. 035.3Max.
(0.945+0.020) | MS14HS1=27.3(1.07) (1.390)
15 MS14HS3=36(1.42) 026
TeoTyl | MsuHsssss2.19)
= — > e
2228052 /‘A\
(0.866.9.002) Y
3.7
4.5:0.1 - L 1O s f? ,
(0.177+0.004) — i # il
953012 ><L_27 Depth 3(0.12)Min ‘ 21.6(0.85)
T (0.08) 8 Pin 17 |
(80.1969.0.0005) 03 JST S11B-ZR(LF)(SN)
23 www.moonsindustries.com MOONS’
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MS14HS

4 Lead Bi-Polar

MS14HS1P4026 P 0.26 0.14 20 49 50
273mm |~ MS14HS1P4070 p 07 0.14 20 6.6 7.4
(1-037in-) A MS14HS1P4100 P 1 0.14 20 33 35 0 4 2 0066 015 033
A MS14HS1P4150 P 15 0.14 20 1.55 1.62
MS14HS3P4032 P 0.32 0.24 34 37 52
36mm | MS14HS3P4075 P 0.75 0.23 33 6 8.9
(1.42in) | A MS14HS3P4100 P 1 0.23 33 3.4 5 1 21 20 o1 021 046
A MS14HS3P4150 P 15 0.23 33 1.62 22
MS14HS5P4040 P 0.4 0.39 55 30 50
555mm |~ MS14HS5P4100 P 1 0.40 57 5.1 8.3
(2.191in.) | A MS14HS5P4150 P 15 0.40 57 2.2 3.6 ® 29 % 019 024 093
A MS14HS5P4200 P 2 0.40 57 1.34 2.1
N Preferred model
MS14HS - 6 Lead Uni-Polar
2 Phase
Step
Motors
MS14HS1P6022 P 0.22 0.11 15 68 34
?_;an_’; MS14HS1P6060 P 06 0.11 15 8.9 48 10 1.4 12 0.066 0.15 0.33
MS14HS1P6100 P 1 0.11 16 33 1.81
MS14HS3P6032 p 0.32 017 24 37 22
(fi;“i:) MS14HS3P6070 p 07 0.18 25 75 5.4 15 2.1 20 0.11 0.21 0.46
MS14HS3P6110 P 1.1 0.18 25 3 2.1
MS14HS5P6040 P 0.4 0.30 42 31 26
f;'ngnr: MS14HS5P6085 P 0.85 0.31 44 7.1 6.2 18 25 35 0.19 0.24 053
MS14HS5P6120 P 1.2 0.30 42 35 29

N Preferred model

Mating Connector With Leads (order separately)
Dimensions: mm (in)

4 Lead Part Number 4634 1402 04581 6 Lead Part Number 4634 1402 04489

‘ 300£10 ‘ 300£10 ‘
| (11.8+0.4) (11.840.4)
1 BLACK 1 BLACK
3 YELLOW
5 GREEN 5 GREEN
7 RED 7 RED
9 WHITE
1 BLUE 11 BLUE
Housing:JST ZHR-11 AWG26 UL1061 Housing:JST ZHR-11 AWG26 UL1061
Terminal:SZH-002T-P0.5 Terminal:SZH-002T-P0.5
MOONS’ www.moonsindustries.com 24
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2 Phase

Step
Motors

25

MS14HS1 - Bipolar

MS14HS1P4026 ~e= 36Vdc, 0.26 A rms
Bipolar Drive
= e 24 (lc, 0.26 A 1
— 12Vdc, 0.21 A rms
014 20
012 17
. 010 X 14 g
£ =
£ oos 1\ -~ n 8
3 A\ s g
g 006 8
2 004 LANIN s *
; NI~
002 \. T= 3
0.00 0

Steps/Sec 0 1000 2000 3000 4, 000 5000 6000
REW 0 300 600 900 12%'.0 1500 ‘!800

Speed
MS14HS1P4070 == 36 Vdc, 0.7 Arms
Bipolar Drive
24 Vde, 0.7 Arms
12 Vdc, 0.7 Arms
0.14 20
012 17
‘“ *e
_. 010 \ [ " =
3 \ \\ 0
Z 008 I, ~ 1n &
g P g
E- 0.06 L T~{ 8 S-
004 =16
0.02 3
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
0 300 600 900 1200 1500 1800

Speed
MS14HS1P4100 == 36Vdc, 1A rms
Bipolar Drive
e 24 Vde, 1A Tms
— 12 Vde, 1ATms
0.14 20
0.12 17
0.10 e “ g
N N
< 008 1 S
[} \ g™ @
2 006 = 8 5
B Ty B
] 004 — 6 =
002 = 3
0.00

0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
0 300 600 900 1200 1500 1800

Speed
MS14HS1P4150 == 36Vdc, 1.5Arms
Bipolar Drive
w— 24 Vde, 1.5 Arms
— 12 Vdc, 1.5 Arms
0.14 20
0.12 17
-*N“'-u._
— 010 ™ T~ E
£ \ e N
Z 008 1 2
S 006 N \"‘- s 32
g X N =
2 o0 s ©
H
002 3
0.00 0

Steps/Sec 0__1, 000 2000 3000 4, 000 5, 000 6000

RPM 0 300 600 900 1200 1500 1800
Speed

MS14HS3 - Bipolar

MS14HS3P4032 —4= 36Vdc, 0.32Ams
Bipokar DVe __ 24 v, 0.32 A rms
— 12Vdc, 0.28 A ms
022 31
0.20 28
0.18 A 2
0.16 -‘\‘ 23 T
= 048 1Ay £
T 7 e
s 2 T\ 7 3
S 010 14 3
£ 008 I\ N e 1 5
e \ o, 2
0.06 e 8
0.04 . 3 6
0.02 3
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS14HS3P4075 —4= 36Vdc, 0.75A rms
Bipoler DYe. _ 2 v, 0.75 A rms
— 12Vdc, 0.75 A rms
022 31
0.20 28
0.18 N2 2
__ 018 ?‘ \\‘\ 28 =
E 014 -, 20
Z LVRYES 8
012 - 1 s
2 010 = ~ 4 3
g 008 e - n 5
1214 \ ‘\ P =
0.06 N ~—] 8
0.04 S 6
0.02 3
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS14HS3P4100 == 36Vdc, 1Ams
Bipoler DIV _ 24 vide, 1 A s
— 12 Vde, 1Arms
022 I 31
0.20 | 28
0.18 *‘Q" 2
__ 016 e 23
4 Sl
$ 10 \C AN ‘"’~.,~_ 1 3
5 08 - = SN
0.06 8
0.04 6
0.02 3
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS14HS3P4150 —e= 36Vdc, 15AMmS
Bipoker Dv®. _ 24 vike, 15 A
— 12Vde, 15 Amms
022 T 31
0.20 28
0.18 A - = 25
016 \‘\ P~ 3z
E 014 N ~ 20 A
< 012 \\ S w &
[T R @
S 010 1 3
g oo N S 1 g
0.06 8
0.04 P 6
0.02 3
0.00

0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

HEM 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS14HS5 - Bipolar

MS14HS5P4040 == 36Vdc, 0.4 Arms
Bipoler DIMv® _ 54 viac, 0.4 Asins
—— 12V, 035 A rms
0.35 50
0.30 - )
_ 025 W% B T
E ., N 3
Z 020 s &
g J\\L g
g 015 \Fe 5 g
° S 8
0.10 \[Sr= 14
0.05 N, CPN 7
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 5 200 600 900 1200 1500 1800
Speed
MS14HS5P4100 —a= 36Vdc, 1A ms
Bipoler D _ 4 vide, 1 A s
— 12 Vdc, 1A rms
0.35 50
030 1N P
A\
2 0% e B T
X :
Z 020 s s 8
2 o1 N 20 3
g, \ “ g
0.10 N s i B
P—)
0.05 s == 7
0.00 0
StepsiSe 0_1,000 2000 3,000 4,000 5,000 6000
RPM 0 300 600 900 1200 1500 1800
Speed
MS14HS5P4200 - 24Vdc, 15Ams
Bipolar Drive == 12Vde, 1.5 A rms
MS14HS5P4i50 T %ivde 15 AmS
Bipolar Drive == 12Vdc, 1.5 A s
0.35 50
0.30 )
025 1 B
£ \‘.\t E
Z 02 - s 8
2 o5 \ S T
g0 g N g
] 0.10 "Q\ ey LT Y =4
1h‘
0.05 = el 7
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MOONS’
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MS14HS1 - Unipolar

MS14HS1P6022 == 36Vdc, 022Ams
Unipolar Drive
o 24 V(dc, 0.22 A 1S
— 12Vdc, 0.15 Arms
0.12 17
0.10 14
E 0.08 -3‘\.‘ n %
= - 8
v 006 *. 8 o
5 \ ~ E
g o0 \ SRS 6§ 8
= ™ g, T =
=
002 - -
000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RRM & - T r- T

0 300 600 900 1200 1500 1800
Speed

MS14HS1P6060 == 36 Vdc, 06 Arms
Unipolar Drive
PoRr DIYe. __ 24 vee, 06 Ams
w12 Vdc, 0.6 Arms
0.12 17
0.10 14
= “Lrheie . T
£ 008 - n £
< \\-‘h b 9 5,
o 006 N =t ~% 8 [
3 =
g N N g
S 004 \\ -6 2
0.02 3
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM | L s 2 3 9 k

0 300 600 900 1200 1500 1800
Speed

MS14HS1P6100 == 36Vdc, 1Arms
Unipolar Drive
P O e 24V, 1A 8
— 12 Vde, 1 ATms
0.12 17
0.10 14
- =X 3 =
= 008 —t=—e 11 £
< \\ e s !
w 006 P 8 o
= N =
I3 NG 4
S 004 ~_ -]
M —
0.02 3
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM o e o

0 300 600 900 1200 1500 1800
Speed

MOONS’
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MS14HS3 - Unipolar

MS14HS3P6032 —e= 36 Vdc, 0.32 A rms
Uripolar DIV __ 24 vde, 0.32.A ms
— 12Vde, 028 A rms
018 %
0.16 23
0.14 20
T 012 e 7 &
< 010 A u £
8 *«
S o008 AV ERVAN n 3
! N
g 006 NN B 2
G I LW R S 7 N
g A ~~ T
002 N 3
000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 200 600 900 1200 1500 1800
Speed
MS14HS3P6070 == 36Vdc, 0.7 Arms
Uripolar DIV __ 24 vie, 0.7 A rms
— 12Vdc, 0.7 Arms
018 %
0.16 23
0.14 1 ra. 20
- —
£ 012 - 7 £
< o N u 2
3 o -
@ \ N ~L °
S 008 -t 11 3
g \ \\ -~ =3
S 008 <~—7°¢ ®
0.04 6
002 3
000 0
SlepsiSec 01,000 2,000 3,000 4,000 5,000 6000
RPM 0 200 600 900 1200 1500 1800
Speed
MS14HS3P6110 == 36Vdc, 1.1 Arms
Uripolar DIV __ 24 vie, 1.1 A rms
— 12Vdc, 1.1 Arms
018 | %
0.16 23
014 -ﬁ‘ e 20 _
£ 012 g7 £
< 010 N\ u £
2 o0s N\ n 3
g g
S 008 8 9
0.04 —~ 6
002 13
000 0
SlepsiSec 01,000 2,000 3,000 4,000 5,000 6000
RPM

0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS14HS5 - Unipolar

2 Phase

Step
Motors

Torque (oz-in)

Torque (oz-in)

MS14HS5P6040 —4- 36Vdc, 04 Arms
Uripoler Dve__ -4 vide, 0.4 A s
— 12 Vdc, 0.34 A rms
030 42
025 35
_— §'|> =
E 020 ™NT\% 8 5
AN g
g 015 * 21 g
AN « B
=0 NV =
\ \ ."-o._
005 ~ —~ 7
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 %00 1200 1500 1800
Speed
MS14HS5P6085 —4= 36 Vdc, 0.85A rms
Uripoler Dve__ - vidc, 0:85 A rms
— 12 Vdc, 0.85 A rms
030 42
025 35
*
£ 020 Nls, 2
ET VL %
o 015 NN S 7
&0t \ 'S
g \ P S~
2 010 AN ] = 14
'h-.._‘.--
005 7
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM 0 300 600 %00 1200 1500 1800
Speed
MS14HS5P6120 -4 36Vdc, 12 Arms
Uripoler DIe _ 24 vie, 12 Ams
— 12Vdc, 12 Arms
030 42
025 35
I.§¢
S : e, M
£ 020 — 28
z e
g 015 = “ge—r 21
% 0.10 \\ ™ 1 14
= \
005 — 7
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM 0 300 600 %00 1200 1500 1800

Speed
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MS16HR Series: 1.8° - Size 16

o Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 25N (5.6 Lbs.) Push
65 N (15 Lbs.) Pull
Radial 30 N (6.5 Lbs.) At Flat Center
o IP Rating 40
e Approvals RoHS
e Operating Temp. -20°C to +50°C
o Insulation Class B, 130°C
o Insulation Resistance 100 MegOhms

MS16HR7 P 4 070

Basic Motor Length (Max) ‘ ‘ Winding

7 20.5mm (0.81in.) ###  Current rating x 100
0  25.1mm(0.99in.)
4 32mm(1.26in.) Number of Connections

2 Phase 4 4 Lead-Bipolar

Electrical Connection

Step
Motors P Plug-in Connector

MS16HR - 4 Lead Bi-Polar

MS16HR7P4021 P 0.21 0.10 14 55 47
A MS16HR7P4070 P 07 0.10 14 47 45

20.5 mm 7 0.99 16 0.088 0.1 0.22
(0.811in.) | A MS16HR7P4100 P 1 0.10 14 23 2.1
A MS16HR7P4140 P 1.4 0.10 14 123 1.09
MS16HROP4025 P 0.25 017 24 43 54
A MS16HROP4070 P 07 017 24 52 6.9

25.1 mm 11 16 20 0.11 0.13 0.29
(0.99in) | A MS16HROP4100 P 1 0.17 24 2.4 3.2
A MS16HROP4140 P 1.4 017 24 1.43 1.65
MS16HR4P4030 P 03 0.25 35 34 42
3omm | A MS16HR4P4070 P 07 0.25 35 6.4 8

) 20 238 30 0.16 0.18 0.4
(1.261in.) | A MS16HR4P4100 P 1 0.25 35 3 3.9
A MS16HR4P4140 P 1.4 0.24 34 1.71 1.81

N Preferred model
Dimensions: mm (in) — @ with 4 leads: 300mm (12) long(order separately)

Part Number: 4634 1402 07814

24105 ) L Max. ) 43.8
(0.945:0.020) | MS16HR7=20.5(0.81)
MS16HRO= 25.1(0.99)
- MS16HR4= 32(1.26)
[0.591)
i ! 2-R3.45
prode L R
(20.638.002) (0.354)
! 2-M3
4.5£0.1 Pin 1
{0.17720.004) MOLEX 53048-0410
gsd.012 |_85 ©39.1 Max.
{_—H__ao.wes o) {o:gs} (0.256) (@1.539 Max.)
0.081)
27 www.moonsindustries.com MOONS’
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MS16HR7- Bipolar

MS16HR7P4021 —4- 36Vdc, 0.21 Arms
Bipolar Drive
o 24 Vdc, 0.21 Arms
— 12Vdc, 0.2 Arms
0.12 17
0.10 14
£ 008 §\ 11 ‘g
Z \g (=)
< Y ~
g 006 \ \\ 8 g
g i g
S 004 \ O % 6 o
0.02 \\_‘ ek
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 5 300 600 900 1200 1500 1800
Speed
MS16HR7P4070 —a= 36Vdc, 0.7 Arms
Bipolar Drive
e 24 \/de, 0.7 Arms
w— 12 Vdc, 0.7 Arms
0.12 17
0.10 14
E 008 - = 1n £
2 T e 8
o 006 '-\ =18 o
g N T, g
2 004 < 6 2
0.02 I 3
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
HEM 0 300 600 900 1200 1500 1800

Speed
MS16HR7P4100 == 36Vdc, 1Arms
Bipolar Drive
w24 \dC, 1 ATms
w— 12 Vdc, 1 Arms
0.12 17
0.10 14
= 008 - n £
£ -4';_::»-. - < g’
v 006 P 8 o
g ~~ g
S 0.04 6 =}
] =
\\
0.02 3
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
HEM 0 300 600 900 1200 1500 1800

Speed
MS16HR7P4140 == 36Vdc, 1.4 Arms
Bipolar Drive
w— 24 Vdc, 1.4 Arms
— 12Vdc, 1.4 Arms
0.12 17
0.10 14
E 008 + = o o y %
E \ f sl 3 3
o 0.06 P 8 [
g \ g
S 004 6 o
P —
0.02 3
0.00 0

StepsiSec 0 1,000 2,000 3,000 4,000 5,000 6,000

R 0 300 600 900 1200 1500 1800
Speed

MOONS’
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MS16HRO- Bipolar

MS16HROP4025 —&= 36Vdc, 0.25A rms
Bipolar Drive

o 24 V/dc, 0.25 A rms

— 12Vdc, 0.24 A rms
020 28
0.18 25
0.16 23

~ 014 20 =

E o010 NG 7 &

< I IAANE =

o 0.10 > 1" o

5 0.08 N - 1" E‘

2 006 D N Py
0.04 —=4 6
0.02 =T 3
0.00 0

Steps/Sec 0 500 1,000 1,500 2,000 2,500 3,000

RPM 0 150 300 450 600 750 900
Speed
MS16HROP4070 —#= 36Vdc, 0.7 Arms
Bipolar Drive
e 24 Vdc, 0.7 Arms
e 12 \/dc, 0.7 Arms
020 28
0.18 25
0.16 2
~ 0.14 - 20 =
E 01 TSt 3
2 on NS 7 o8
o 010 e 14 o
3 \ Y =
g 008 . -~ n g
2 o6 AN SN s S P py -
004 . 6
002 3
000 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS16HROP4100 —a= 36Vdc, 1Arms
Bipolar Drive
s 24 Vde, 1A Tms
— 12 Vdc, 1A rms
020 28
0.18 25
0.16 2
= 0.14 = 0 E
= b ol 1w 2
(V] 2 ~ [
g 008 N\ ¢y F
(=} ‘\ (=}
006 a Pt 8 <
0.04 S — 6
0.02 = 3
000

. 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 5 200 600 900 1200 1500 1800

Speed
MS16HROP4140 == 36Vdc, 1.4 Arms
Bipolar Drive
o 24 Vde, 14 Arms
— 12 Vdc, 1.4 Arms
0.20 28
0.18 25
0.16 23
~ 0.14 - 0 T
3 W‘Q_ b E
= 0.12 \ il 1 L=
o 010 N LCI-
L] N =
T 008 ~ 11 Z
2 006 g °
0.04 — 6
0.02 3
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RPM 5 200 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS16HR4- Bipolar

MS16HR4P4030 —e= 36Vdc, 0.3Ams
Bipolar Drive
w24 Vdc, 0.3 Atms
— 12 Vdc, 0.3 Arms
0.25 35
020 28
=i ‘ ;"\ g
Z 015 \ .‘ 21 0y
g \ \ g
g 010 “ g
© \ \‘\‘“-. 2
N s -
005 S — =<1’
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 300 600 900 1200 1500 1800
Speed
MS16HR4P4070 —e= 36Vdc, 0.7 Arms
Bipolar Drive
w24 Vde, 0.7 Atms
— 12 Vdc, 0.7 Arms
0.25 35
PN
020 \ ¥ B
—_ \ 'b\ g
5 0.15 e 21 N
N g
E AR 3
g 010 ~— 114 E
2 \ \ -~ =)
005 A 7
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
R 0 300 600 900 1200 1500 1800
Speed
MS16HR4P4100 —a= 36Vdc, 1Arms
Bipolar Drive
w24 Vdc, 1 A rms
w— 12 Vdc, 1A rms
0.25 35
020 -*\ s 28
i “e =
- o
5 0.15 \ \\ —— 21 N
o \ e 8 o
3 - 3
g 010 N 14 T
e \ e~ S
0.05 — 7
T ——
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

R 0 300 600 900 1200 1500 1800
Speed

MS16HR4P4140 =4= 36Vdc, 1.4 Arms
Bipolar Drive
w24 Vdc, 1.4 Atms

— 12 Vde, 1.4 ATms

025 35
020 '%( 28
> -

= N TN g
E N - N
2 015 \ N~ =5 21 8
é" 0.10 \ \"" 14 §'
g0 ~— g
) \\ (S

005 — 7

0.00 0

StepsiSec 0 1,000 2,000 3,000 4,000 5,000 6,000

R 0 300 600 900 1200 1500 1800
Speed

2 Phase

Step
Motors
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MS16HS Series: 1.8° - Size 16

Insulation Resistance

MS16HS 7 P 4 040

Basic Motor Length (Max) ‘ ‘ Winding

o Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 25N (5.6 Lbs.) Push
65 N (15 Lbs.) Pull
Radial 30 N (6.5 Lbs.) At Flat Center
o IP Rating 40
e Approvals RoHS
e Operating Temp. -20°C to +50°C
o Insulation Class B, 130°C

100 MegOhms

7 20.8mm(0.82in.) ###  Current rating x 100
0 26mm(1.02in.)
étzgase 4 33mm(1.30in.) Number of Connections
4 4 Lead-Bipol

Motors Electrical Connection ead |p? & .

P Plug-n Connector 6 6 Lead-Unipolar (or Bipolar)

Dimensions: mm (in) Tt @
2410.5 LMax. 039.3
(0.9450.02) | MS16HS7=20.8(0.82) (1.547)
MS16HS0=26(1.02) 031
15 MS16HS4=33(1.30) (1.220)
(0.591) |
@22.8 052 —r1] . 1 .
(20.866-3.002) T
| 37
4.540.1 (0.15) 4
(0.177£0.004) 4-M3 )
53012 | (ufa 5 Depth 3(0.12)Min. Pin No
—rrrie || . 8 Sl
(20.1969.5 0005) JOM& JST S11B-ZR(LF)(SN) 216
(0.85)
29 www.moonsindustries.com MOONS’
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MS16HS - 4 Lead Bi-Polar

MS16HS7P4027 P 0.27 0.10 14 4 36
A MS16HS7P4070 p 07 0.10 14 56 5.6
20.8 mm 5 0.71 14 0.077 0.11 0.24
(0.82in) | A MS16HS7P4100 P 1 0.10 14 3 28
A MS16HS7P4150 p 15 0.10 14 1.45 1.28
MS16HS0P4029 P 0.29 0.20 28 40 52
26mm |~ MS16HSOP4070 P 07 0.20 28 6.8 9.5
} 8 1.1 20 0.11 0.15 0.33
(1.02in) | A MS16HSOP4100 P 1 0.20 28 3.6 4.7
A MS16HSOP4150 P 15 0.20 28 1.53 2
MS16HS4P4037 P 0.37 0.26 37 31 50
33mm |~ MS16HS4P4070 P 07 0.26 37 8.4 14
: 12 1.7 27 0.15 0.21 0.46
(1.3in.) | A MS16HS4P4100 P 1 0.27 38 4.4 7
A MS16HS4P4150 P 1.5 0.27 38 1.89 3.1
N Preferred model
MS16HS - 6 Lead Uni-Polar
2 Phase
Step
Motors
MS16HS7P6024 P 0.24 0.07 10 50 21
(2&82?””; MS16HS7P6070 P 07 0.07 10 55 26 5 0.71 14 0.077 0.11 0.24
MS16HS7P6100 P 1 0.07 10 2.7 1.23
MS16HS0P6027 p 0.27 0.15 21 45 27
(12%;:) MS16HS0P6070 P 0.7 0.16 23 7 47 8 11 20 0.11 0.15 0.33
MS16HSOP6100 P 1 0.15 21 3.4 22
MS16HS4P6036 P 0.36 0.20 28 33 26
(3133r?r'|“) MS16HS4P6085 P 0.85 0.20 28 5.8 4.7 12 1.7 27 0.15 0.21 0.46
MS16HS4P6120 P 1.2 0.20 28 3 23

N Preferred model

Mating Connector With Leads (order separately)

Dimensions: mm (in)

4 Lead Part Number 4634140204581

; 30010
| (11.8£0.4)
BLACK
GREEN
RED
BLUE
Housing:JST ZHR-11 AWG26 UL1061

Terminal:SZH-002T-P0.5

MOONS’

maving in beller ways

6 Lead Part Number 4634140204489

300£10

(11.820.4)

Housing:JST ZHR-11

BLACK
YELLOW
GREEN
RED
WHITE
BLUE

AWG26 UL1061

Terminal:SZH-002T-P0.5

www.moonsindustries.com
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2 Phase

Step
Motors

31

MS16HS7- Bipolar

MS16HSTP4027 —a- 36Vdc, 0.27 Arms
Bipolar DIVe. _ 24 Ve, 027 A rms
— 12Vde, 025 A 1ms
012 17
0.10 14
F 008 1 &
s NN g
LY
é 0,06 8 g
S 004 6 Q2
~‘
002 ~ ==t 3
0.00 0

Steps/Sec 0 1000 20003000 4000 5000 6000

RPM  °

0 300 600 200 1200 1500 1800

Speed

MS16HSTP4070 —e= 36Vdc, 0.7 Arms
Bipolar DVe. _ 24 vide, 0.7 Arms
= 12Vdc, 0.7 Arms

012 17

0.10 14
F 008 - n E
= ’<\ Le~{. g
o 006 - 8 v
% 0.04 \ by P 6 %
e o S

\ \"-___
002 P 3
000

0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
L 0 300 600 900 1200 1500 1800

Speed
MS16HSTP4100 == 36Vdc, 1 Amms
Bipokar DMV __ 4 vide, 1 A rms
w— 12 Ve, 1 Arms
012 17
0.10 14
— Ll E
& 008 =4y g Ty 1 5
o 006 N = e 1
g- A \ ‘\.‘\ =4 E’
S 004 \\ P~—6 2
002 ™~ 3
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
L 0 300 600 900 1200 1500 1800

Speed
MS16HSTP4150 == 36Vdc, 15Ams
Bipolar Ve _ 2 vide, 1.5 Arms
— 12Vde, 1.5 Arms
012 17
0.10 14
£ 008 —-?t_-_ — w £
E. h'\"::' M~ E,
¥ 006 AN N~—° &
=4 o
2 004 o 6 Q2
~
"lln....-.—.
002 3
0.00 0

Steps/Sec 0 1000 20003000 4000 5000 6000

R 0 300 600 900 1200 1500 1800
Speed

MS16HSO0- Bipolar

MS16HS0P4029 ~e= 36Vdc, 0.29 A rms
Bipolar Ve _ 54 vike, 0.29 A rms
— 12Vde, 0.26 A s
020 2
018 25
0.16 2
oM & 2 =
2 012 A 78
g 010 - " oo
& 008 1\ ot 1 g
2 006 \ \\\ g B
0.04 ~ =l 5
0.02 3
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM
0 300 600 900 1200 1500 1800
Speed
MS16HS0P4070 ~4 36 Vdc, 0.7 Arms
Bipolar DMe _ 2 Vi, 0.7 A rms
— 12V, 0.7 A rms
020 2
018 25
0.16 18 2
- —
- o \\ \\. 0 E
2 012 - 7 8
R
=) 0.06 \\ \.\ il 3 8 ')
0.04 = —
0.02 3
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM ' A : ; : y :
0 300 600 900 1200 1500 1800
Speed
MS16HS0P4100 e 36Vdc, 1Ams
Bipokar DINe  __ 4 vide, 1A rms
w— 12 Vdc, 1A Tms
020 2
018 25
016 1 Rtte] 2
oM N\ e 0 T
2 012 \\ \‘ 78
2
g 010 NT S ST g
g 008 - =g g
S N S
006 g8 =
0.04 6
0.02 3
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM ' A : ; : y :
0 300 600 900 1200 1500 1800
Speed
MS16HS0P4150 ~4- 36 Vdc, 1.5 Arms
Bipolar D8 _ 24 vide, 1.5 A rms
— 12Vdc, 1.5 A rms
020 2
018 2
016 L 2
— 014 A 0 =
£ o \\ et 8
o 010 N L
Z 008 ™ "z
S = S
006 g8 K
0.04 P— 6
0.02 3
0.00 0

Steps/Sec 0 1000 2000 3000 4000 5000 6000

REM 0 300 600 900 1200 150(] 1800
Speed

www.moonsindustries.com

MS16HS4- Bipolar

MS16HS4P4037 —e= 36Vdc, 037 Ams
Bipoler DIVe _ -4 vike, 0.37 A rms
w— 12 Vdc, 0.34 A rms
025 35
020 13 28
£
£ o 2 8§
\
= |\ g
g 010 - " g
= A =
0.05 \ [~ T
. N [~ ]
0.00 0
StepsiSec 01,000 2000 3,000 4,000 5,000 6,000
RPM
0 300 600 900 1200 1500 1800
Speed
MS16HS4P4070 ~#= 36Vdc, 0.7 Arms
Bipaler DINe. _ -4 vige, 0.7 A rms
— 12Vdc, 0.7 Arms
025 35

=
o

Torque (Nm)
o
3

o
=1
@

0.00

0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
0 300 600 900 1200 1500 1800

020 1 28
W
>, 21

1
]
Id'
=
Torque (oz-in)

' N
NN :

~N —

Speed
MS16HS4P4100 == 36Vdc, 1A Mms
Bipaler Ve __ 4 vide, 1A s
w— 12 Vdc, 1 A rms
0.25 35
020 {22« 28
—_ \ \“u E
£ o LN 2 §
@ \ \ . @
3 NN [~ 3
g 010 N 1 g
2 e . 2
\ e
0.05 = e 7
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

0 300 600 900 1200 1500 1800
Speed

MS16HS4P4150 —e- 36Vdc, 15Ams
Bipoler DIWe _ o4 vide, 1.5 A rms
— 12Vdc, 15 Ams
0.25 3%
020 4 e Ly 28
—_ S £
£ o1 \\ N 2 8
g el Tee g
& 010 N =s 4 T
0.05 ——— 7
0.00 0

Steps/Sec 0 1000 2000 3000 4000 5000 6000

RPM

0 300 600 900 1200 1500 1800
Speed

MOONS’
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MS16HS7- Unipolar

MS16HS7P6024 —e= 36 Vdc, 0.24 A rms
Unipolar Dive__ - vk, 0.24 A s
w— 12 Vdc, 0.21 A rms
008 1
0.07 10
006 =, 8 =
E 005 = - 708
= \\ *. =
o 0.04 - 6 2
g o003 3 s E
3 002 N e 3 *
0.01 1
0.00 0
Sleps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM ' r ] : : ; 7
0 300 600 900 1200 1500 1800
Speed
MS16HSTP6070 ~#= 36Vdc, 0.7 Arms
Unipolar DIV _ -4 v, 0.7 A rms
— 12Vdc, 0.7 Arms
008 1
0.07 10
= 0.06 T T 8 B
= 005 ~—] T 8
@ 004 s o
& N . 2
003
2 i 2
0.02 3
0.01 1
0.00 0

Slepsl'Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
0 300 600 900 1200 1500 1800

Speed
MS16HSTPE100 —a= 36Vdc, 1AMms
Unipolar DI __ -4 \ige, 1.A s
o 12 Ve, 1 A rms
008 1
0.07 10
0.08 [~ e IS ¢ =
_ e =
?E 0.05 \\\ T3
2 0.04 N 6 g
E 003 \.\\ 4 g
002 3
001 1
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

0 300 600 900 1200 1500 1800
Speed

MOONS’
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MS16HSO0- Unipolar

MS16HS0PE027 ~4= 36Vde, 0.27 A ms
Unipokar D ___ 54 Ve, 0.27 A s
— 12Vde, 023 A ms
0.14 20
012 1 17
in‘
— 010 %% " =
E 0.08 \ \ > 11 g
= Ul % -
S i N b g &
g . \\‘ g
= b =
004 N ~-d 6
002 N 3
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

RPM T T
0 300 600 900 1200 1500 1800
Speed
MS16HSOPE070 == 36Vdc, 0.7 Arms
Unipolar D _ >, vie, 0.7 A rms
— 12Vdc, 0.7 Arms
0.14 20
012 5§'* - 17
\""'h "!th _
~ 010 N ~ 1" T
% 0.08 \ AN h 3 n 8
Z o - s
T N \\ E) o
2 008 N < 8 5
=3 g
=} \.. (=]
= o004 ~ s "
002 3
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM I r ! ; ; ; '
0 300 600 900 1200 1500 1800
Speed
MS16HSOP6100 == 36Vde, 1Ams
Unipolar DING _ 4 vise, 1 A s
w— 12 \dc, 1A rms
0.14 20
0.12 3%‘:\ =<_ m
N * -~
— 010 N - 14 T
£ \ ™ §
< 008 1 e
g N, 8
g 006 8 g
= om ~ 8
'-l-..._
002 3
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

ReM 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS16HS4- Unipolar

MS16HS4P6036 ~+- 36Vdc, 036 Ams
Urnipoler DV ___ 24 vie, 036 A ms
— 12Vde, 032 A ms

0.18 25

0.16 .‘ 23
014 NS, 20

e s
= AN =
012 17 5
£ VAN 8
£ 010 u £
S o008 \ \ n 3
g ‘ N ‘q =3
S 006 b 8 8
= \ \ \“_h =
0.04 NC TS =3 6
0.02 3
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RRM . o L T3
0 300 600 900 1200 1500 1800
Speed
MS16HS4P6085 —&= 36 Vdc, 0.85A rms
Unipoler DV ___ 24 vie, 085 A ms
w12 Vdc, 0.85 A rms
018 25
0.16 -i iy 23
0.14 — 20
= NN AN €
g 012 < i “F
z \ ~ )
< 010 ~— u £
S 008 X Sad 11 3
g \\ 5 =
S 006 AN 8
0.04 - 6
0.02 = 3
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM .F o b T
0 300 600 900 1200 1500 1800
Speed
MS16HS4P6120 -4 36Vdc, 12 Arms
Uripoler D _ 5, vie, 12 A rms
— 12Vde, 12 Arms
018 25
0.16 s g 23
0.14 NS = 20
F 012 \ IS, <1 g
< 010 * 1y L
S o008 N 1n 3
g o-oe [ 8 s
= 0 =
0.04 N L&
0.02 3
0.00 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000

REM 0 300 600 900 1200 1500 1800
Speed

2 Phase

Step
Motors
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MS17HA Series: 0.9° - Size 17

o Phases 2
e  Steps/Revolution 400
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 25 N (5.6 Lbs.) Push
65 N (15 Lbs.) Pull
Radial 30 N (6.5 Lbs.) At Flat Center
° IP Rating 40
e Approvals UL Recognized File E465363, RoHS
e  Operating Temp. -20°C to +50°C
o Insulation Class B, 130°C
o Insulation Resistance 100 MegOhms

MS17HA 4 P 4 040 -M

Basic Motor Length (Max) Options

4 34.3mm (1.35in.) Short Omit  No Options

2 39.8mm(1.57in.) 1 Stack -M 5 mm Diameter Rear Shaft

6 483mm (1.90in.) 2 Stack With Encoder Mounting Holes
2 Phase Electrical Connection Winding
Step P Plug-in Connector ###  Current rating x 100
Motors

Number of Connections

4 4 Lead-Bipolar
6 6 Lead-Unipolar(or Bipolar)

Dimensions: mm (in) Er @

042.3
24+0.5 L Max. 131 (1.665)
(0.945+0.020) MS17HA4=34.3(1.35) (0.512+0.04) oa1
15 MS17HA2=39.8(1.57) 253012 {1.220)
(0.591) MS17HA6=48.3(1.90) (@0.196978.0005) % N
| | OPTIONAL REAR SHAFT
v i EXTENSION,INCLUDES @ @
\ ﬂ/ ENCODER MOUNTING:
0 [ 2-M2.5,DEPTH 2.5(0.1)Min.
2‘22-0-352 T i ON @19.05(0.75) BOLT ~ — —
(90-86‘670.002) CIRCLE (IN REAR ENDBELL)
7
‘ 4.5:0.1 — — 0.28)
T 1 4-M3
0.177+0.004
( A [ = Depth 4.5(0.18)Min.
@5.0.012 (0.08)
0 11 Pin 1
(0.1969.0.0005) (0.43) JST S6B-PH-K-S(LF)(SN)
or MOLEX 89401-0610
33 www.moonsindustries.com MOONS’
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MS17HA

- 4 Lead Bi-Polar

MS17HA4P4040 P 0.4 0.31 44 28 76
A MS17HA4P4100 P 1 0.30 42 4 1.4
34.8 mm 12 1.7 38 0.21 021 046
(1.350in) | A MS17HA4P4150 P 15 0.29 41 1.63 4.4
A MS17HA4P4200 P 2 0.30 42 1.06 27
MS17HA2P4040 P 0.4 0.41 58 24 73
398mm A \MS17HA2P4100 P 1 0.41 58 3.9 1.7
(1,57 in.) 16 23 57 0.31 028 062
{stack  |* MS17HA2P4150 P 15 0.42 59 1.98 57
A MS17HA2P4200 P 2 0.41 58 1.05 29
MS17HAGP4050 P 05 058 82 24 81
48.3mm A \MS17HABP4100 P 1 0.56 79 4.9 17.6
(1.91n.) 25 35 82 0.45 035 077
ook |~ MS17HABP4150 P 15 0.55 78 22 75
A MS17HAGP4200 P 2 0.56 79 1.31 4.4
N Preferred model
MS17HA - 6 Lead Uni-Polar
2 Phase
Step
Motors
MS17HA4P6038 P 0.38 0.25 35 30 4
ff:;n”; MS17HA4P6085 P 0.85 0.23 33 4.9 6.7 12 1.7 38 0.21 021 046
MS17HA4P6120 P 1.2 0.24 34 27 38
398 mm MS17HA2P6040 P 0.4 0.34 48 28 4
(1,57 in.) MS17HA2P6085 P 0.85 0.34 48 6 87 16 23 57 0.31 028 062
1 Stack MS17HA2P6130 P 1.3 0.33 47 25 3.7
MS17HAGP6040 P 0.4 0.43 61 29 50
48.3mm MS17HABPE080 P 08 0.44 62 76 13.1
(1.91n.) 25 35 82 0.45 035 077
» Stack MS17HAGP6130 P 1.3 0.45 64 3.2 55
MS17HAGP6200 P 2 0.44 62 1.3 2.1

N Preferred model

Mating Connector With Leads (order separately)
Dimensions: mm (in)

4 Lead Part Number 4634 1402 00723

30010

WA O

N

(11.820.4)

Housing:JST PHR-6

AWG26 UL3266

Terminal:SPH-002T-P0.5S

MOONS’

maving in beller ways

BLUE

RED
GREEN

BLACK

“NwWwhoI®

6 Lead Part Number 4634 1402 00922

300£10

(11.820.4)

Housing:JST PHR-6

AWG26 UL3266

Terminal:SPH-002-P0.5S

www.moonsindustries.com

BLUE
WHITE
RED
GREEN
YELLOW
BLACK
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2 Phase

Step
Motors

35

MS17HA4-0.9° Bipolar

MS17THA4P4040 - 48Vdc, 04 Amms
Bipolar Drive —#= 36 Vidc, 0.4 A rms
—— 24 Vidc, 0.4 A rms
— 12Vide, 0.37 Ams
035 50
030 2
o 0 B
Z 020 A4 s B
o \\t L [
2 o015 Hs % 3
g KR g
S ~ =]
= o010 —e— 1 F
: \.I\ <
-
005 — -y 7
0.00 0
StepsiSec 01,000 2000 3,000 4,000 5000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17THA4P4100 - = 48Vdc 1A S
Bipolar Drive  —#= 36V, 1A ms
w— 24 Vdc, 1 A rms
— 12 Vde, 1A rms
035 50
030 2
025 | B =
£ § ~ o
Z 020 el s B
3 \ NS g
3 015 — 27 32
g o s g
2 010 N i T 1 F
. \"'-n-..,_:’-' - ___:
005 s 7
0.00 0
StepsSec 01,000 2000 3,000 4,000 5000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17THA4P4150 - 48Vt 15A NS
Bipolar Drive == 36 Ve, 1.5 A rms
— 24 Vdc, 1.5 Arms
— 12 Vde, 1.5 Arms
035 50
030 2
_ 035 B =
2 . 7o
g o \ RS- % 8
O \ A (a1 ()
8 015 \\...“ S—t2 3
2 010 N\ SR LY Wk PR
005 — =
0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
RPM o 150 300 450 600 750 900
Speed
MS17HA4P4200 - 24Vt 15A NS
Bipolar Drive == 36 Ve, 2 A rms
w— 24 \Vde, 2 Arms
— 12Vdc, 2Amms
035 50
030 2
_ 035 B =
E "‘ * e b
Z 020 §\"‘, » &
o "'\ o )
2 015 A\ > 21 2
z Vil g g
2 010 = VNS
. ]
005 7
0.00 0

Steps/Sec 0__1, 000 2000 3000 4, 000 5, 000 6000

RPM 0 150 300 450 600 750 900
Speed

MS17HA2-0.9° Bipolar

MS17HA2P4040 == 48Vdc, 04 Amms
Bipolar Drive =#= 36 Vdc, 0.4 Arms
w24 \Vdc, 0.4 Arms
w— 12 Vdc, 0.4 Arms
045 64
040 57
0.35 50
E 030 N 42 E
Z 025 W B &
© 1\ P
2 020 e B 3
S 015 LN 21 8
= 0 %) =
0.10 \ 8o, 14
: SNl .
0.05 S £ 8 7
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM o 150 300 450 600 750 900
Speed
MS17HA2P4100 == 48Vdc, 1Ams
Bipolar Drive =4~ 36 Vidc, 1A rms
e 24 Ve, 1 A Tms
— 12 Vdc, 1A rms
045 64
040 57
0.35 50
= 030 oy S £ E
Z 025 ‘\ * s &
o 'S o
g 00 \VANES S B 3
S 015 —— 21 8
. ‘\ - "'0.‘ e =
0.10 N == 1
0.05 = 7
0.00 0
Steps/sec 01,000 2000 3,000 4,000 5,000 6,000
RPM o 150 300 450 600 750 900
Speed
MS17HA2P4150 == 48Vdc, 15Ams
Bipolar Drive == 36 Vdc, 1.5 Arms
— 24 Vdc, 1.5 A tms
— 12 Vdc, 1.5 Arms
045 64
040 57
0.35 - 50
- —_
—_ -~ c
£ 030 2 £
€ 025 ‘ N Aoy 5 &
g L]
v NNANMA SN P
0.20 s - 8 3
g X N - g
S 015 .t 2 S
N =y [=
0.10 - 14
0.05 7
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17HA2P4200 == 24Vdc, 15Ams
Bipolar Drive == 36 Vdc, 2 A rms
— 24 Vdc, 2 A ms
— 12Vde, 2A s
045 64
040 57
0.35 50
> —_—
T 030 e 2 E
Z 025 -\"'k a s 2
o o ~ o
g 00 =~ = B 3
51 n ».. S
S 015 \d e ~ g KA
0.10 N P 14
0.05 n 7
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
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MS17HA6-0.9° Bipolar

MS17HA6P4050 == 48Vdc, 05AMmSs
Bipolar Drive =#= 36 Vdc, 0.5 A rms
— 24Vdc, 0.5 Arms
— 12Vdc, 043 A ms
060 85
050 7

040 X@ 57
\

030 (-. a2
4\

0.20 \‘ 28

\\

a4
P el
0.10 o~ \—r:‘,r-..___ 14
0.00 T T 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

Torque (Nm)
Torque (oz-in)

RPM 0 150 300 450 600 750 900
Speed
MS17HAGP4100 - 48Vde 1A MMS
Bipolar Drive == 36 Ve, 1 A rms
w— 04 \dc, 1 A ms
w— 12 Vdec, 1 A rms
060 85
050 7
= 040 {10 57 £
£ ‘\‘l\ N
Z s g
o 030 - —- 2 o
E \ * A S
& o LR g
S 020 \ AN 28 9
R T
010 - = 14
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
MS17HAGP4150 == 48Vdc,15Ams
Bipolar Drive == 36 Vdc, 1.5 Ams
— 24 Vdc, 1.5 Arms
— 12 Vde, 1.5 Arms
0,60 85
050 7
= 040 n?\i- 57 £
E, \\‘- E
© 030 N L 2 9
S b, o >
g \ bl Wl g
(=} =}
8 020 +—N\ S B S
0.10 I N =
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17HA6P4200 == 24Vdc, 15Ams
Bipolar Drive == 36 Vidc, 2 A rms
— D4 Vde, 2 Arms
—— 12Vdc, 2Ams
0,60 85
050 7
- A RA, =
0.40 » 57 €
z ‘\-. | 3
»
g 030 \ \\ 42 g
g AN g
S 020 - = B S
""'"--._::"" -
0.10 S 14
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed

MOONS’
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MS17HA4-0.9° Unipolar

MS17THA4P6038 == 48Vdc, 0.38Ams
Unipolar Drive == 36 Vdc, 0.38 A rms
—— 24Vdc, 0.38 A rms
— 12Vdc, 0.35 Arms
0.30 42
0.25 35
£ 020 - % £
= \%‘ 8
® 015 W 2 9
- TR '\ =
g o010 \\ N w 8
= e e S B
R T
.05 N g 7
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
MS17HA4P6085 == 48Vdc, 085Ams
Unipolar Drive —#= 36 Vidc, 0.85 A rms
w24 \/dc, 0.85 A rms
—— 12Vdc, 085 Arms
0.30 )
0.25 35
= 020 28 E
"-‘ -
< \‘l;‘ s T S
o 015 4 YR
E] N N b P> ol
g NN TS TN z
S 0.10 Y=t 14 2
i M \ I~ e al =
0.05 P = 7
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
MS17HA4PE120 = 48Vdc 12Amms
Unipolar Diive == 36 Vidc, 12 Ams
w— 24 Vde, 1.2 Arms
— 12 Vde, 1.2 Arms
030 2
025 35
£ 020 8 E
= q t:‘: - ) i E
. .
@ 0.15 \ ~%. T~ 21 o
g ~ g
S 010 P Pl 8
=i AN S —] =)
N —
0.05 — 7
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MOONS’
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MS17HA2-0.9° Unipolar

MS17HA2P6040 == 48Vdc, 04 Arms
Unipolar Drive == 36 Vdc, 0.4 Arms
— 24 V/dc, 0.4 ATms
— 12Vdc, 0.37 A rms
035 50
030 42
_. 025 - s =
E [y I
Z 020 oS 8 S
o \ N\ o
2 015 21 2
& X g
(=} \ L (=}
E 010 fe b u ¥
TN R ==
0.05 ~ - 37
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17HA2P6085 == 48Vdc,085A mms
Unipolar Drive =#= 36 Vdc, 0.85 A rms
24 \/dc, 0.85 A rms
—— 12Vdc, 085 A ms
035 50
030 42
_. 025 - 3 BG B8
E E s 3
Z 020 - 2 S
© \ il e @
2 015 .. 7 3
g \ \“-:" ing g
= o0 N = = i, § .
005 = 7
0.00 0
Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17HA2P6130 == 48Vdc, 13Amms
Unipolar Drive == 38 Vdc, 1.3 A rms
— 24 Vde, 1.3 Arms
w— 12 Vdc, 1.3 Arms
035 50
030 42
_. 025 . - ¥ =
£ a\\ “ I~ E
Z 020 oo ] 2% £
v b ol h o
2 015 = 21 2
g N N - =3
2 om0 u F
; ]
005 7
0.00

| 0
Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed
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MS17HA6-0.9° Unipolar

MS17HAGP6040 == 48Vdc, 04 Arms
Unipolar Drive —#= 36 Vdc, 0.4 A rms
—— 24Vdc, 0.4 Arms
—— 12Vdc, 036 Ams
045 64
040 57
035 50
= 030 -‘\{}‘ 42 g
£ 025 - 3 £
S g0 |1\ AN 3 3
5 o1 AR 2 8
e o NS~ L el
010 NS T
0.05 —+"
0.00 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17HAGP6080 == 48Vdc, 08 Ams
Unipolar Drive == 36 Vidc, 0.8 A rms
— 24 Vdc, 0.8 A tms
w— 12 Vdc, 0.8 Arms
045 64
040 57
035 - 50
T 030 v“";‘_. 2 g
€ 025 A o 33 2
“3; 020 1\ P\ <] 28 %’_
S 015 Tttt 21§
010 — N =
0.05 7
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed

MS17HAGP6130 == 48Vdc, 13Ams
Unipolar Drive —#= 36 Vidc, 1.3 A rms
— 24 Vdc, 1.3 Atms
— 12 Vde, 1.3 Atms
045 64
0.40 57
035 -v 50
= 030 SN 2
E O < w
2 ps |\ AL s &
:J’ } N \»,‘ b [ ::
N -
3 02 4<% &
S 015 A S S
0.10 ] 14
0.05 — 7
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
RPM 0 150 300 450 600 750 900
Speed
MS17HAGP6200 == 24Vdc, 15Ams
Unipolar Drive —#= 36 Vdc, 2 A rms
— 24 \Vde, 2 A Tms
— 12Vdc, 2A Tms
045 64
0.40 57
035 1~ 50
= N[ =
= 030 {=2 - 2 £
Z 025 R AN s &
20 < 8
$ 020 N - s 3
g - ~ T g
S 015 —— 21 2
0.10 — 14
I—
0.05 =~ 7
0.00 0

Steps/Sec 0__ 1,000 2,000 3,000 4,000 5,000 6,000

RPM 0 150 300 450 600 750 900
Speed

2 Phase

Step
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MS17HD Series: 1.8° - Size 17

i ° Phases 2

e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
., Axial 25N (5.6 Lbs.) Push
65 N (15 Lbs.) Pull
Radial 29 N (6.5 Lbs.) At Flat Center
o IP Rating 40
e Approvals UL Recognized File E465363, RoHS
° Operating Temp. -20°C to +50°C
° Insulation Class B, 130°C
o Insulation Resistance 100 MegOhms

MS17HD 4 P 4 040 -M

Basic Motor Length (Max) Options

5 253mm(1.0in.) Omit  No Options
2 Phase 4 343mm(1.35in.) -M 5 mm Diameter Rear Shaft
Step 2 39.8mm(1.57in.) 1 Stack With Encoder Mounting Holes
Motors )

6  48.3mm (1.90 |.n. ) 2 Stack Winding

B 628mm(247in.) 3 Stack ###  Current rating x 100

Electrical Connection

P Plug-in Connector

Number of Connections
4 4 |ead-Bipolar
6 6 Lead-Unipolar(or Bipolar)

Dimensions: mm (in) EL @

2410.5 L Max. 1311
(0.945£0.020) MS17HD5=25.3(1.00) (0.51240.04)

MS17HD4=34.3(1.35)

MS17HD2=39.8(1.57) @53.012
MS17HD6=48.3(1.90)

15 MS17HDB=62.8(2.47) (80.1969-8.0005)
(0.597)
OPTIONAL REAR SHAFT
. EXTENSION,INCLUDES
‘n ENCODER MOUNTING:
| 2-M2.5,DEPTH 2.5(0.1)Min.
@22.0052 gt | N 510.08(0.78) BOLT " —
(00,36'&3,002} CIRCLE (IN REAR ENDBELL)
! il i
_ 4501 | (0.28)
(0.177£0.004) I, 4-M3
3 . Depth 4.5(0.18)Min.
@5 .u;z (0.08) (For MS17HD5: Depth 2.5Min.)
(20-19689 6.0005) JST SEBPHASLFNSN) /s
or MOLEX 88401-0610 :
37 www.moonsindustries.com MOONS’
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MS17HD - 4 Lead Bi-Polar

MS17HD5P4027 P 0.27 0.20 28 42 50
A MS17HD5P4070 P 0.7 0.21 30 6.2 8.3
253 mm 5 0.71 20 0.11 015 033
(1in.) A MS17HD5P4100 P 1 0.21 30 3.1 4
A MS17HD5P4150 P 15 0.20 28 1.25 1.56
MS17HD4P4040 P 0.4 0.34 48 30 51
A MS17HD4P4065 P 0.65 0.32 45 8.7 15.4
34.3 mm 12 17 38 0.21 0.21 0.46
(1.35in) | A MS17HD4P4100 P 1 0.33 47 4.2 75
A MS17HD4P4150 P 15 0.32 45 1.7 29
MS17HD2P4040 P 0.4 0.48 68 24 56
39.8mm A \MS17HD2P4100 P 1 0.48 68 3.9 8.9
(1.571in.) 15 2.1 57 0.31 0.28 0.62
{Stack | MS17HD2P4150 P 1.5 0.50 71 1.98 43
A MS17HD2P4200 P 2 0.48 68 1.04 22
MS17HD6P4050 P 05 0.67 95 24 53
48.3mm | A MS17HDEP4100 P 1 0.63 89 49 1.5
(1.9in.) 25 35 82 0.45 0.36 0.79
5Stack | A MS17HDBP4150 P 15 0.62 88 22 49
A MS17HD6P4200 P 2 0.63 89 1.3 29
co8mm |° MS17HDBP4100 P 1 0.82 120 56 14.6
(2.47in) |~ MS17HDBP4150 P 1.5 0.88 120 3 7.7 30 42 123 0.67 0.6 1.3
8Stck |\ \s17HDBP4200 P 2 0.83 120 1.49 38 2 Phase

MS17HD - 6 Lead Uni-Polar

N Preferred model

Step
Motors

MS17HD5P6030 P 0.3 0.16 23 38 23
223":“)[“ MS17HD5P6070 P 0.7 0.16 23 6.3 4.2 5 0.71 20 0.11 0.15 0.33
MS17HD5P6100 P 1 0.16 23 3.2 2.1
MS17HD4P6038 P 0.38 0.26 37 31 27
?14::5?””; MS17HD4P6085 P 0.85 0.24 34 51 4.5 12 1.7 38 0.21 0.21 0.46
MS17HD4P6120 P 1.2 0.25 35 2.9 2.5
39.8 mm MS17HD2P6040 P 0.4 0.38 54 28 31
(1.57in.) MS17HD2P6085 P 0.85 0.38 54 6 6.7 15 2.1 57 0.31 0.28 0.62
1 Stack MS17HD2P6130 P 1.3 0.38 54 25 28
MS17HD6P6040 P 0.4 0.48 68 29 33
48.3 mm MS17HD6P6080 P 0.8 0.49 69 76 8.6
(1.91in.) 25 35 82 0.45 0.36 0.79
2 Stack MS17HD6P6130 P 1.3 0.51 72 32 36
MS17HD6P6200 P 2 0.50 7 1.3 14
N Preferred model
Mating Connector With Leads (order separately)
Dimensions: mm (in)
4 Lead Part Number 4634140200723 6 Lead Part Number 4634140200922
, 300£10 , 300410
| (11.840.4) | (11.8£0.4)
6 BLUE 6 BLUE
] WHITE
4 RED 4 RED
3 GREEN 3 GREEN
2] YELLOW
1 BLACK 1 BLACK

Housing:JST PHR-6

AWG26 UL3266

Terminal:JST-002T-P0.5

MOONS’

maving in beller ways

Housing:JST PHR-6

AWG26 UL3266

Terminal:JST-002T-P0.5
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2 Phase

Step
Motors
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MS17HDS5 - Bipolar

MS17HD5P4070 e 24Vdc, 0.7 Arms
Bipolar Drive w4 12 Vidc, 0.7 Arms
MS17HDSP4027 w24 \ldc, 027 Ams
Bipolar Drive ess= 12 Vdc, 0.24 A rms

025 3%

020 28
e g
£ o015 D3 a B
< \ &
g \ \ g
g 010 h w g
AN -

9

'h“
085 T\ T\' =7
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
———

L 0 300 600 900 1200 1500 1800

Speed
MS17HD5P4100 == 48Vdc, 1Ams
Bipoler Drive == 36 Vdc, 1 Arms.
24 Vidc, 1 ATms
— 12Vde, 1Ams
025 3
020 28
= g
£ ots ""{’\B“' < )
g \ R 2
- =)
F 010 1 g
e \ Nl Y ®
N
005 ~ 7
Tr—
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

L 0 300 600 900 1200 1500 1800

Speed

MS17HD5P4150 == 48Vdc 15AMms
Bipolar Drive == 3 Vidc, 1.5 A rms
24 Vidlc, 1.5 A1ms
— 12 Vdc, 15Ams
025 3
020 28
= €
$ o [Mpmempan L1y 3§
< oy &
] \\ P ]
g 010 < “ g
e N €
005 ~ 7
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

Lt 0 300 600 900 1200 1500 1800

Speed

MS17HDA4 - Bipolar

MS1THD4P4065 == 24V, 085Ams
............. Bpder Dive - 12Vdc, 065Ams
WSi7HD4PADd0 22, 04 Ams
Bipolar Drive ess 12 Vdc, 0.35 A rms

03 50

030 o
_ 05 1 % 2
0 :
Z 02 B 8
2 0 “ L a3
g0 \\\ o g
F o0 F

X 14
5

005 \ h L 7

000 | 0

StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
———

L 0 300 600 900 1200 1500 1800

Speed
MS1THD4PA100 - 48V, 1AS
Bipokr Dive —e= 35V, 1Ams
— 28V, 1A
— 12 Vdec, 1 Arms
035 5
030 P
L "\‘\ N 5 7
$ o AN NS )
%ots \ \ M [y 2 %
B ~ g
g NN IS, 8
010 N =ty
R
005 =l
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

L 0 300 600 900 1200 1500 1800

Speed

MS17HD4P4150 == 48Vdc,15Ams
Bipoler Drive == 36 Vidc, 1.5 A rms
= 24 Vidc, 1.5 Arms
— 12Vdc, 15Ams
035 50
030 2
~ 025 1R, ¥ T
E 'ﬁ: [~ E
£ 020 ~ e B o
g \ \‘ ~ Ss g
g 015 \ v, 2 g
) m Ty F
I
005 P 7
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

L 0 300 600 900 1200 1500 1800

Speed

MS17HD2 - Bipolar

MS17HD2P4040 == 48\Vde, 04 Amms
Bipolar Drive =#= 36 Vdc, 0.4 Arms
e 24 \/dlc, 0.4 Arms

w— 12 Vdc, 0.4 Arms

045 6
040 5
03 - 50
£ 030 R\‘ 42 5
el ;
Z 1\ o
¢ o LS st
g o5 LY g
g 015 - I
VA a
040 L 14
005 AJANAR'SET 7
000 0
Steps/Sec 01,000 2,000 3,000 4000 5,000 6,000
— e S
U0 s 60 a0 1200 1500 1600
Speed
MS17HDZP4100 == 48Vde, 1Ams
Bipolar Diive == 36 Vde, 1Ams
— 24V, 1AM
— 12 Vde, 1ATMS
045 64
040 57
03 “\";“ 0
£ 030 \ Ea n E
ECTINS 0
0% - B L
© [TAVAAE )
R S Sy n 3
g N Y. g
g 015 b—t— =2 8
\ ~" »
040 NS 1
005 7
000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
e
R0 a0 a0 o0 1200 1600 a0
Speed
MS17HDZP4150 == 48Vd, 15AmsS
Bipolar Dive == 36 Vde, 1.5 A
w24 \ide, 1.5 Ams
— 12 Ve, 1.5AmS
045 64
040 ﬁ 57
0% \‘é‘:. G
PR TLNACA o E
E Y N\ =
0% —- B L
Ry’ W N AU AT A oy
g™ N w0 &
g 015 I, n g
| - =
040 1
005 7
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

REM 0 300 600 900 1200 1500 1800
Speed

MS1THDZP4200 == 20Vdc, 15Ams
Bipoar Dile == 35 Vide, 2 rms
— 20Vdc, 2Amms
— 12Vdc, 2AmmS
045 64
040 57
05 NS -— G
£ 030 == o 0 £
% LA [ g
= 025 N ™ 3% =
B
E NN B g
8 015 Pe— 2 8
N [~
010 N 1"
005 7
000 0

Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000
e

L 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

MS17HD6 - Bipolar

MS17HD6P4050 == 48Vdc, 0.5Arms
Bipolar Drive == 36 Vdc, 0.5 A rms
e 24 \/dc, 0.5 A rms
— 12 Vdc, 0.43 A rms
060 85
050 ’Y‘ 7
\ -~
£ 040 | "‘\ 57 5
% 030 ‘ ) [7) %
¢ = “ 3
£ o \\\\“\‘\ B 8
[
010 | ADSRS "
000 0
Stpsisec 0_1.000 2000 3000 4000 5000 6000
RM 0 300 600 900 1200 1500 1800
Speed
MS17HD6P4100 == 48Vdc, 1Ams
Bipolar Drive == 36Vdc, 1A ms
w— 24Vde, 1A mS
— 12Vdc, 1A mS
060 8
050 “‘. n
-~ \\\ E
£ 040 \ 5 5
IR
g 030 \\..‘\‘ @ ]
4 - =
] b LY
g 0 TN B 8
010 1—N h 1 Wk PV
¥ —
0.00 0
StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
REM 0 300 600 900 1200 1500 1800
Speed
MS17HD6P4150 == 4§Vdc, 1.5Ams
Bipolar Drive == 36Vdc, 1.5Ams
24 Vdc, 1.5 Arms
— 12Vdc, 1.5 Ams
060 8
050 T\""‘ 7
2 040 I\ A 5 E
g N\ 9
Z \ \ SN <
qé 030 \ NCF e I %
8 020 NI\ el S
= \\ <o E
-
010 14
0.00 0

StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000

L 0 300 600 900 1200 1500 1800
Speed

MS1THDP4200 —e 2Vde, 15Ams

Bipola Drve. =#= 36 Vde, 2A ms

— 24V, 2A S
— 12Vde, 2A S
060 8
050 18 m
*

. -
£ 040 \\ e, 5 €
z \\ N 3
PR S 2 9
g NN :
8 00 b L

\\_ ""-...___

010 1"
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
e

e 0300 600 900 1200 1500 1800
Speed
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MS17HDB - Bipolar

MS17HDBP4100 -4\ 1A ms
Bipolar Drve == 36 Vdc, 1A ms
— 4 Ve, 1 A

— 12\, 1 A TS
0 1 "
0.7a 99
R n.aol-ﬁ\ 6 -
_EDSO ‘\\“‘ n E
PN
® oo LN Jacts n "t
0O T S
040 +— e 1"

000 0
Steps/Sec 01,000 2000 3.000 4,000 5,000 6,000
RFM

0 300 600 800 1200 1500 1800
Speed

MS17HDBP4150 - 48\ 15AMms
Eipolar Drive == 36 Vdc, 1.5 Arms

e 24 Ve, 15 Arms

— 12 Ve, 1.5 A rms

080 113
0.70 Jrwgd 9
080 \ e L.
E 0% \ ) nog
g 040 ,"‘ o Sy
g om0 L 2 §
030 \k ‘\L‘-“'\-.‘ o =

’ Ty T Sl
040 1
000 ]
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6.000
B 0 300 600 800 1200 1500 1800
Speed
MS17HOBP4200 - 24Vde, 15Ams
Bipolar Diive == 36 Vidc, 2A s
s 24 Ve, 2 A 78
— 2 Ve, 2 A TS
080 | 113
0.7 9
080 %{. L.
E 050 4= n g
2 2
g 040 \ \\\\ 5 g
E o 4
£ o g e §
020 AN e g 2
0.10 ™ 14
000

1]
Steps/Sec 01,000 2000 3.000 4,000 5,000 6,000
RFM

0 300 600 800 1200 1500 1800
Speed

MOONS’
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MS17HD5 - Unipolar

MS17HDSPEOD e MS17HDSPE100 - 2Vt 1Ams
Unot Dive i Unolr DIvs == 12Vek, 1Arms
Wi fHiosPRdT0 2 3Vide, 67 A
=0 A Unipalar Deive = 12 Vi, 0.7 A1TS
020 % 020 %
018 % 018 %
016 23 0.16 23
- 0M n T ~ 0 n T
£ on "\\\ 7 8 £ on et 7 8
g 010 \T " g g 010 \“ L - " og
g 008 —\—N noE g - 7" §
2 o0s B, s 2 2 o0s ™ s 2
! N ! N Wt
R o P
000 0 000 0
sue:‘;“'seca 1,000 2000 3,000 4,000 5,000 6,000 sue:‘;“'seca 1,000 2000 3,000 4,000 5,000 6,000
0 300 600 500 1200 1500 1800 0 300 600 500 1200 1500 1800
Speed Speed
MS17HD4 - Unipolar
MS1THD4PEOS MS17HD4PE120 - Ve, 12Ams
Unpolr D~ 24 V0 0BAmE Unpolr Dive == 12k, 12Ams
Wi THioiPsiss e, 085 A rms
=t 0atAm Unipolar Defg e 12 Vidc, 085 A s
030 2 030 2
025 » 025 »
£ 020 4= n ¥ £ om0 - n ¥
g 015 28 g 01 4o e 28
\ : AR :
& on w g E ono N w g
= \ N [ = N*, ‘\‘_“-‘-‘_‘ [
005 I\ 1 005 N =77
000 0 000 0
Sle::“'&nﬂ 1,000 2000 3,000 4,000 5,000 6,000 Sle::“'&nﬂ 1,000 2000 3,000 4,000 5,000 6,000
0 300 600 500 1200 1500 1800 0 300 600 500 1200 1500 1800
Speed Speed
MS17HD2 - Unipolar
MS17HD2PE040 e MS1THD2PE120 - Ve, 13AMmS
Unpote Dive IR el Unole Dve —e- 1246 13 A,
i S S Wi THozPsiss g, 085 A rms

Unipolar Drive e 17 Vdc, 055 A rms

035 50 035 50
030 -\ @ 030 ﬁ @
_ s sz _ 0z > % g
E \ £ 5 "N\ s €
Z B g Z 0w 1 B g
i) 3 2 AL P 3
g 0 LAY 2 g g 0 \\ R 2 g
010 R T ® o N "\-\__:‘:- T
R
oos —p IS 7 005 N T 7
000 0 000 0
SteprSec 01,000 2,000 3,000 4,000 5,000 6.000 SteprSec 01,000 2,000 3,000 4,000 5,000 6.000
RPN 0 210 600 0 1200 1500 1800 RPN 0 210 600 0 1200 1500 1800
Speed Speed
MS17HD6 - Unipolar
MS17HDEPE08D - 2V, 08 AMmS MS17HDEPE200 - 2Vt 2Amms
............. Unipolar Difve == 12Vdc 08 Atms, consnemasnsoe U Dlm men 12Vde 2AME
Wi THio6Pd40 Ve, 0 Arms Wi THio6PRi S0 23V, 13 Ams
Unipolar Drive = 12V, 0,36 A rms Unipolar Diive = 12 Vde, 1.3 Arms
045 [ 048 1— [
040 = 5 040 5
035 5 50 035 50
£ 0% “}‘\ o g £ 0x \\ LY o g
2 03 A s & 2 03 NP s &
gl il % 3 $ g2 | \MNN = # 2
.g 015 "\ [ ~ 2 ,g ,g 015 \\\\\.. Sk = 21 ,g
0.10 \ e 14 0.0 g 1
005 h [ [ 7 005 e 7
000 0 000 [
SteprSec 01,000 2,000 3,000 4,000 5,000 6.000 SteprSec 01,000 2,000 3,000 4,000 5,000 6.000
RPN 0 210 600 0 1200 1500 1800 RPN 0 210 600 0 1200 1500 1800
Speed Speed
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MS23HA Series: 0.9° - Size 23

e  Phases 2
e  Steps/Revolution 400
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)

Axial 40 N (9 Lbs.) Push

130 N (30 Lbs.) Pull

Radial 70 N (15.5 Lbs.) At Flat Center
e |PRating 40
e Approvals UL Recognized File E465363, RoHS
e QOperating Temp. -20°C to +50°C
° Insulation Class B, 130°C
° Insulation Resistance 100 MegOhms

MS23HA 0 P 4 100 -E

Basic Motor Length (Max) Options
0  39mm (1.541in.) Omit  No Options
8 55mm(217in.) 1 Stack -E  0.25inch diameter rear shaft
A 77mm(3.03in.) 2 Stack With Encoder Mounting Holes
Electrical Connection Winding
2 Phase P Plug-in Connector ###  Current rating x 100
Step
Motors Number of Connections

4 4| ead-Bipolar
6 6 Lead-Unipolar(or Bipolar)

MS23HA - 4 Lead Bi-Polar

A MS23HAOP4100 P 1 0.70 99 6.3 23
39mm |A MS23HAOP4160 P 1.6 0.71 100 26 9.2
) 24 3.4 1215 066 042 093
(1.54in) | A MS23HAOP4220 P 2.2 0.71 100 1.39 4.9
A MS23HAOL4350 L 35 0.70 99 0.56 1.85
A MS23HABP4100 P 1 1.50 210 76 50
s5mm |~ MS23HABP4150 P 15 1.40 200 3.1 21
(2171n) |~ MS23HA8P4220 P 22 1.50 210 1.6 10.5 45 6.4 221 1.2 06 1.3
TStack | A \vS23HABLA360 L 36 1.50 210 0.63 39
A MS23HABL4550 L 55 1.50 210 0.28 1.56
A MS23HAAP4100 P 1 2.30 330 8.8 61
27 mm | MS23HAAP4150 P 15 2.40 340 43 29
(303in) |A MS23HAAP4200 P 2 2.30 330 23 15.2 70 9.9 391 2.1 1 22
28tack | A \IS23HAAP4300 P 3 2.40 340 1.1 6.9
A MS23HAAL4500 L 5 2.30 330 0.39 24
N Preferred model
Dimensions: mm (in) =+ @
20.6£0.5 L Max. 1341 056.4
. . (0.811£0.020) MS23HA0=39(1.54) (0.512+0.040) (2.220)
Mating Connector with MS23HAB=55(2.17) 26.353 o1 047.14
4 Leads: 300 £10 (12 15 MS23HAA=77(3.03) 0 4-25.1°%? (1.856)
(0.25.0.0005) 0,008
+.5) long (0.591) I (@-20.2'3°09) 5
(order separately) Part || t @9\ 2
Number: 4634 1402 B /_ 7]
01891 ?38.1+0.05 = — OPTIONAL REAR SHAFT o (D)o
(1.5+0.002) 74"\ EXTENSION,INCLUDES M\ "
ENCODER MOUNTING:
‘ 5 2-M2.5 ON @19.05(0.75)
l' i (0.20)  BOLT CIRCLE
. 0 (IN REAR ENDBELL)
Motors with leads: L8350z | o —
Lead wire is 22 AWG (20.25-9.0005) : . 21(0.83)
UL3266, 300 +10 (12 secon | 0| | sos s Jer'
: +10 ( (025810008 ©02) (0.45) JST S6B-XH-A-1(LF)(SN)
+.5) long
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MS23HAO MS23HAS8 MS23HAA

MS23HAOP4100 == 60Vde, 1Amms MS23HABP4100 == 60Vdc, 1Amms MS23HAAP4100 == 60Vde, 1A ms
Bipolar Drive  ==#= 48 Vdc, 1 A rms Bipolar Drive == 48 Vdc, 1Arms Bipolar Drive == 48 Vdc, 1A ms
—— 36Vdc, 1 Ams —— 36 Vdc, 1A ms 36 Vdc, 1A 1ms
— 24Vdc, 1 A tms — 24Vdc, 1Arms — 24Vdc, 1A ms
090 127 140 108 200 283
080 13 o i 180 255
070 ) - - 1.60 227
_ = 100 4 z — 140 198 =
= 060 8 £ E |\ = E 120 gl
Z 050 -“\ n 8 2 om0y ns & < w6 =
o 4 o o @ o 1 [
5 040 \\ \;\ 57 E. E 060 \‘\\ 85 a E 0.80 13 g—
g 00 TN 2 g2 2 040 \ o 5 © 2 060 s g5 ©
020 MO - 2 ol o 040 o] e
Sl NS ;i Lar
010 aky SEF 14 020 " 2 020 == 28
0.00 0 000 0 0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 0 1,000 2,000 3,000 4,000 5,000 6,000
e e S o e O
0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 900 RPM 5 150 300 450 600 750 900
Speed Speed Speed
MS23HAOPA4160 == 60Vdc, 16 Arms MS23HABP4150 == 60Vdc, 1.5Arms MS23HAAP4150 == 60Vde, 15Ams
Bipolar Drive === 48 Vdc, 1.6 Arms Bipolar Drive == 48 Vdc, 1.5 A rms Bipolar Drive == 48 Vdc, 1.5 A ms
e 36 Vdc, 1.6 Arms 36 Vdc, 1.5 Arms o 36 \Idc, 1.5 Atms
— 24 \/dc, 16 Arms — 24 Ve, 1.5 Arms — 24 Vde, 1.5 A tms
0.90 127 140 108 200 283
0.80 13 — - 180 - 255
070 99 - - 160 0 227
- = —~ 100 - B — 140 - 198 T
£ 060 8 £ E \\ T E 5o W 70 N 2 Phase
£ 050 4 5 71 S Z 080 3 13 & z \Y ck
PR S\ AR o s
g 2 TN 7 5 g 000 T L g 080 NS 1 g Motors
S 030 - n 3 5 - 5 5 (s 5
" o ANNE ST » i \l,t":-_"»:r-. v A I AN N g
; STy P G a3 -
010 S~ = X" 020 2 o5h i e 2
0.00 0 000 0 0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
e T ] i S e O
0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 00 RPM 0 150 300 450 600 750 900
Speed Speed Speed
MS23HA0P4220 == 60Vdc, 22 Arms MS23HABP4220 == 60Vdc, 22 Arms MS23HAAP4200 == 60Vde, 2Ams
Bipolar Drive =—e= 48 Vdc, 2.2 Arms Bipolar Drive == 48 Vdc, 2.2 A rms Bipolar Drive == 48 Vdc, 2 A rms
36 Vdc, 2.2 Arms 36 Vdc, 2.2 Arms w36 Vdc, 2 A rms
— 04 \/dc, 2.2 Arms — 24 Vde, 2.2 Arms — 24 \dc, 2 A rms
0.90 127 140 198 200 l 283
0.80 13 — - 180 - 255
070 g “9 160 +HHL 21
— 3 —~ 100 ‘ 142 = ~ 140 198 T
0.60 85 £ XY £ ! T £
< o 02 n & £ 0w I\ 13 B £ 120\ - 7
< 0. - = = &\ = i \\\ % b
o NN~ S p A\ s o 100 . "2 g
2 040 A R 57 32 2 060 ala 8% 2 2 LFEXY 2
5 030 Nt W 2 8 5 NN g g o N~ g
= NSNS~ i = 040 St i ¢ = 060 RN 85 =
020 ~ = N =g 040 T ST R I
Wi e Ry e (S 020 2 % ~ ped 2
0.00 0 000 0 0.00 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
e T ] i S e O
0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 00 RPM 0 150 300 450 600 750 900
Speed Speed Speed
MS23HA0L4350 W M523HABLA550 == 24Vdec,4Ams MS23HAAL4500 == 24Vdc,4Arms
Bipolar Drive AT Bipolar Diive —e= 12Vde, 5A ms Bipolar Drive == 12 Vd, 5 A rms
———— MS23HABLA360 0 34de, 3ATms M523HAAP4300 Ve, A ms
o Bipolar Drive === 12 Vidc, 3.6 A rms Bipolar Drive === 12 Vdc, 3 A rms
0.90 127 140 198 200 283
080 113 120 - 180 255
070 99 160 1 227
= 060 85 £ ~ 1.00 4 142 Z — 140 - \= 198 E
£ 8 £ & N E 120 He\S 70 N
< 050 \ n e < 080 4 4 0 13 2 < 1-00 W% s &
© @ o @ o 1! o o
g 040 [ - 2 080 D B 5 | 2 om AN 1 g
S 030 < 2 8 € 640 W s 2 2 60 1\ o 85 ©
020 N — 2 ' AT e 040 St 57
i ™ - % Ol ™ —
i — 020 B =l 28 035 e - S
0.00 0 0.00 0 000 0
Steps/Sec 0 1,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
e T ] e O il S 0
0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 900 RPM 0 150 300 450 600 750 900
Speed Speed Speed
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ML23HS / PL23HS Series: 1.8° - Size 23

o Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)
Axial 40 N (9 Lbs.) Push
130 N (30 Lbs.) Pull
Radial 70 N (15.5 Lbs.) At Flat Center
o IP Rating 40
e Approvals UL Recognized File E465363, RoHS
e Operating Temp. -20°C to +50°C
o Insulation Class B, 130°C
o Insulation Resistance 100 MegOhms

ML23HS 0 P 4 100 -E

Motor Technology Options
M High Torque Step Motor Omit  No Options
2 Phase P PowerPlus Step Motor -E 0.25 inch Diameter Rear Shaft
Step i with Encoder Mounting Holes
Motors Basic Motor Length (Max) o
0 39mm (1.54in.) Winding

4 45mm (1.77in.) ###  Current rating x 100
8 55mm(2.17in.) 1 Stack
A 77mm(3.03in.) 2 Stack
C 112mm (4.41in.) 3 Stack

Electrical Connection Number of Connections
L Leads 4 4 Lead-Bipolar
P Plug-in Connector 6 6 Lead-Unipolar(or Bipolar)

Dimensions: mm (in) ‘5‘ @

_20.60.5 L Max. 131 056.4
For ML23HSC {0.811£0.020) ML23H50=39(1 54) [0.612£0.040) (2.220)
ML23HS4=45(1.77)
288012 ML23HS8=55(2.17) @6.353012 047.14
Lotz ML23HSA=77(3.03) 3 4-25.1'82 (1.8586)
(20.315.8.0005) 15 ML23HSC=112(4.41) (0.25.3.0005) s ki
T 6t {0.587) (4-20.2'3%)
(0.2950.004) I
|
E l ©38.1£0.05 =1 1 OPTIONAL REAR SHAFT |
—1 (@1.5£0.002) +—— - EXTENSION,INCLUDES
| ENCODER MOUNTING:
1 5 2-M2.5 ON @19.05(0.75)
: (0.20) BOLT CIRCLE
ﬁﬁ..’!ﬁ-x_nsz {IN REAR ENDBELL)
(©0.25.8 000s) 01038 23456 Pin No.
sz | (008 JST S6B-XH-A-1(LF)(SN) 21
{0.228+0.004) (©.2) {0.83)
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ML23HS - 4 Lead Bi-Polar

A ML23HS0P4100 P 1 0.82 120 6.3 15.9
39mm |~ ML23HS0P4160 p 1.6 0.83 120 26 6.5
X 24 3.4 1215 0.66 0.42 0.93
(1.54in) | A ML23HSOP4220 P 22 0.84 120 1.39 35
A ML23HS0L4350 L 35 0.82 120 0.56 1.3
A ML23HS4P4100 P 1 1.20 170 7.3 20
45mm |~ ML23HS4P4150 P 15 1.20 170 3.1 9.2
: 28 4 155 0.85 0.48 1.1
(1.77in) | A ML23HS4P4210 P 2.1 1.20 170 1.62 4.8
A ML23HS4L4340 L 3.4 1.20 170 0.65 1.8
A ML23HS8P4100 p 1 1.50 210 76 33
55mm | ML23HS8P4150 P 15 1.50 210 3.1 13.6
(2171in.) |~ ML23HS8P4220 P 22 1.50 210 1.6 6.9 45 6.4 221 1.2 0.6 1.3
1Stack A ML23HS8L4360 L 36 1,50 210 0.63 26
A ML23HS8L4550 L 55 1.50 210 0.28 1.03
A ML23HSAP4100 P 1 2.30 330 8.8 39
A ML23HSAP4150 P 15 2.30 330 43 18.5
77 mm
(3.03in.) |~ ML23HSAP4200 p 2.30 330 23 9.8 75 11 391 2.1 1 22
28tck |\ 11l o3HSAP4300 P 3 2.30 330 1.1 45
A ML23HSAL4500 L 2.30 330 0.39 1.53
A ML23HSCP4150 P 15 3.20 450 5.1 27
112mm A ML23HSCP4200 P 3.20 450 2.7 13.7
(4.411in.) 120 17 610 33 15 33
3Stack | ML23HSCP4300 P 3 3.20 450 1.29 6.4
A ML23HSCL4500 L 3.20 450 051 2.1

N Preferred model

PL23HS - PowerPlus - 4 Lead Bi-Polar

2 Phase

Step
Motors

A PL23HS8P4100 P 1 2.30 330 7.6 26
55 mm A PL23HS8P4150 P 1.5 2.20 310 3.1 10.7
(217 in.) A PL23HS8P4220 P 2.2 2.30 330 1.6 5.4 100 14 260 1.4 0.65 1.4
1Stack | A pLo3Hs8L4360 L 36 230 330 0.63 2
A PL23HS8L4550 L 55 2.20 310 0.28 0.8
A PL23HSAP4100 P 1 3.30 470 8.8 32
77 mm N PL23HSAP4150 P 15 3.40 480 4.3 15.2
(3.031n.) N PL23HSAP4200 P 3.30 470 2.3 8.1 150 21 460 25 11 2.4
28tack | A pL23HSAP4300 P 3 3.30 470 1.1 37
A PL23HSAL4500 L 3.30 470 0.39 1.27
N Preferred model
Mating Connector With Leads (order separately)
Dimensions: mm (in)
4 Lead Part Number 4634140201891
300410
| (11.8£0.4)
(] BLUE
4 RED
3 GREEN
1 BLACK
Housing:JST XHP-6 AWG22 UL3266
Terminal:SXH-001T-P0.6
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ML23HSO0 ML23HS4 ML23HS8 ML23HSA

ML23HSOP4100 == 60Vde, 1Ams | ML23HSAP4100 —= G0Vde, 1Ams | ML23HSEP4100 == G0Vde 1Ams | ML23HSAP4100 == 50Vde, 1Ams
Bipolar Drive ~ =#= 48 Vide, 1 A rms Bipolar Drive == 48 Vdc, 1A rms Bipolar Drive  =#= 48 Vdc, 1Amms Bipolar Drive == 48 Vdc, 1Ams
e 36 Vi, 1 A 1S e 36 Vi, 1 A 1S e 36 Vide, 1 AT e 36 Vi, 1 A 1S
— 24 Ve, 1 Arms — 24V, 1ATms — 24 Ve, 1Ams — 24 Vde, 1A S
090 127 120 10 140 198 200 %
080 13 180 25
120 170
o W 100 142 Ol v 160 pont
- gl = Tl | =140 1% g
E 060 A 6 £ £ 080 ‘R“ 1 £ £ g 5| il
Z 45 AY n o8l z " N . 81 2 om me| 2 ; o A
RPAINAN v 3|4 R SEPALY $| sy 2y
g Y \es 5| g AN g| g WY % g | gom ¥ " g
8 030 YL/ 2 8| & o - 7 5|8 N 8| & g LA % 2
020 \\\::i‘: —t % \\ sk " Wbk " o0 L \Nosts 5,
) - o’ 020 Foet 28 R YL g
010 =27} = 020 - %8 = N® 3= :
000 0 000 0 000 0 000 0
Steps/Sec 01,000 2000 3,000 4000 5,000 6,000 StepsiSec 01,000 2,000 3,000 4,000 5000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec 01,000 2,000 3000 4000 5,000 6,000
R0 300 600 900 1200 1500 1800 R0 a0 &0 900 1200 1500 1800 U0 a0 s0 o0 120 1500 1800 PPV 0 s 600 s00 120 1500 1800
Speed Speed Speed Speed
ML23HS0P4160 == 60Vde 16Ams | ML23HSAPA50 == B0Vdc, 15Ams | MLI3HSEPA150 == G0Vde, 15Ams | ML23HSAP4150 == 80Vde, 15Ams
Bipoler Drive == 48 Vdc, 1.6 Arms Bipoler Drive == 48 Vdc, 1.5Ams Bipoler Drive == 48 Vdc, 1.5 Ams Bipolar Drive  =#= 48 Vdc, 1.5 Arms
s 36 Viic, 1.6 A rms s 36 Vidic, 1.5 A rms w36 Vidc, 1.5 Arms w36 Vdc, 1.5 Arms
w— 24 \/dc, 16 Arms — 24 \/dc, 1.5 A rms — 24 \/dc, 15 Arms o 24 Vdc, 1.5 Arms
080 127 120 10 140 198 200 83
080 113 " = 0 “ - 1gg - gg;
070 ; 0 ! _ _ L _
~ o Ry o N | -~ 10 - W e | ~ 140 1% %
2 Phase 5 W A\ AN A \X Y| E \\\‘ 8| E ok m gy
= Z 050 !‘\‘ n e < i 19 \‘ % o < 080 \ ‘:-\ 113 8 Z 1‘00 ‘\ \ w0 <
<] [ N [} [ [} [ o o 1. o
o 2 040 . 7 2| 2 \\\\ ARTTIRINS B 2| 2 o5 A% -
Motors ) ANAN SN U v o I g S 75| @ Y\ | & g LN g
2 030 LRSS 2 2| 2040 NN oo R \ el 5 B # 06 5 o~r B F
- L - o -
020 S o5 NS, - NN i 040 SN Ryt v i
010 1 : 020 %
000 0 000 0 000 0 000
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
O T S . O . e VI L
P 0 300 600 900 1200 1500 1800 PN 0 30 60 w00 1200 1500 1600 PV 0 30 60 s 1200 1500 1800 0 300 600 900 1200 1500 1800
Speed Speed Speed Speed
ML23HS0P4220 == 60Vde, 22Ams | ML23HSAP42M0 —= 60Vde, 21Ams | ML23HS8P4220 == 60Vde 22Ams | MLZ3HSAP4200 == G0Vde, 2Ams
Bipolar Drive == 48 Vdc, 22 Ams Bpolar Drive == 48 Vde, 2.1 Arms Bipolar Diive == 48 Vdc, 22 Arms Bipolar Drive == 48 Vdc, 2A ms
s 36 Ve, 2.2 A 1ms s 36 Ve, 2.1 Arms w36 Vidc, 22 ATms w36 Vdc, 2 A 1S
— 24 \/dc, 2.2 A rms w— 24 \/dc, 2.1 Arms — 24 \dc, 22 ATms — 24 dc, 2 ATms
090 127 120 110 140 ' 198 200 283
o | o n | o -
070 % w \ L
- 63 - O 5% P
< 060 \'ﬁ;. B S| Fo8 KQ‘ mE|g™ | WElzW | y % =
E c T| E \ A T | E \ %l E X T
Z ALY 8| 2 . N 5| 2 A A Nl Z 12 v 17 Y
€ 050 \ N nele A\, s o2 080 \\, - me| 2 AR o s
3 00 o e A S Tk 81 % om ‘\‘.‘ 5 3 aéo'ao N\~ ¥l
S 030 AN P Sl VIR - P S dally 5| 8 R s| @&, NN s s
F Y = | F L <+ k| F L F | F 080 85 =
T oy -..,,* 040 N ey 57 ‘ AN 3% T
020 » —~ gy e 040 el 57
— oz —~— % 0 » v e Bl s
010 1 : 020 %
000 0 000 0 000 0 000 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec: 01,000 2,000 3,000 4,000 5,000 6,000
e ——— e e P ———— e ———. e —
P 0 300 600 900 1200 1500 1800 PN 0 30 60 w00 1200 1500 1600 PV 0 30 60 s 1200 1500 1800 PV 0 s 600 aon 1200 1600 1600
Speed Speed Speed Speed
ML23HS0L4350 ET—— ML23HS4L4340 T ML23HS8L4550 == 24V 4A S ML23HSAL4500 == Vi 4Ams
Bipolar Drive ! Bipolar Drive ! Bipolar Drive == 12Vdc, 5A rms Bipolar Drive  «=#= 12Vdc, 5A ms
R Ve siams | MEEHSHL3EO — 24Vide, 3ATmS ML23HSAP4300 — 24Vide, 3A TS
e g Bipoar Dite mmmm 12Vidc, 36 A1 Bipoer Drle e 12Vde, 3A 1S
090 127 120 110 140 198 200 283
080 113 " = 0 \ - 1gg -% :g;
070 % L
- N\ | = | =10 W@z =140 1%
z 060 6 S| Fos m < |z \ El g €
Z 050 T‘\, nelz \\ 8| 2 om0+ \\ me| “'.\ ' m g
|| LY
s NI 8| 3] * 5] ool WA 1o £| 30 TERN 53
8 030 =N @ §| 8o s 8| @ N, 81 & o LARNL S 8
00 AQ S~dn N - o N NS % I L\ T .
- T~ 020 N % 02 b P— ™ 1 % 040 =
010 1 : 020 b}
000 0 000 0 000 0 000 0
Steps/Sec 01,000 2000 3,000 4,000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4000 5,000 6,000 Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000 StepsiSec: 01,000 2,000 3,000 4,000 5,000 6,000
e ——— e e P ———— e ———. e —
P 0 300 600 900 1200 1500 1800 PN 0 30 60 w00 1200 1500 1600 PV 0 30 60 s 1200 1500 1800 PV 0 s 600 aon 1200 1600 1600
Speed Speed Speed Speed
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ML23HSC

ML23HSCP4150

== 60Vdc, 1.5Ams

Bipolar Drive == 48Vdc, 1.5 Arms
== 36 Vdc, 1.5 Arms
— 24 Ve, 1.5 ATms

300 45

250 354
£ 20 83 &
g W 8
o 150 22 o
| \ 3
E o LAY g
g 10 N\l 2 8

050 s n

0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
0 300 600 900 1200 1500 1800

Speed
ML23HSCP4200 == 60Vdz, 2Ams
Bipolar Drive  =e= 48 Vdc, 2Arms
e 36V, 2A 1S
— 24V, 2A S
300 425
250 4
3 E
< 200 w3 £
3 \ 3
o 150 - Mg
g [\a g
S 100 " 8
B\ "
050 - 7
000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
R0 30 eo0 om0 120 1600 1800
Speed
ML23HSCLA500 == 3Vde 4AmS
Bipoar Diive == 24 Vidc, 45 Arms
MLZ3HSCP4300 — 36Vdc, 3AmS
Bipoler Drive mmmm 24 Vidc, 3 A s
300 425
250 1% 4
£ 20 1= m £
Z \ 8
o 150 - M g
= N o=
PARINN wf
= ' 3 L
NNk
050 ~— —— T
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

L 0 300 600 900 1200 1500 1800
Speed
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PowerPlus PL23HS8

PL23HSEP4100 - G0V, 1AMmS
Bpolr Diile == 48Vde, 1A s
— 36Vde, 1A S
— 24V, 1A S
200 3
180 25
160 2w
= 140 i 1% <
s itk m §
v 100 g
) \Wh 3
080 o m z
2 o AN B 2
) Nfad
040 S e e
020 »
000 0
Steps/Sec 01,000 2,000 3,000 4000 5,000 6,000
R0 300 600 900 1200 1600 1800
Speed
PL23HSBP4150 == 80Vdc, 15Ams
Bipoler Drive == 48 Vdc, 1.5Ams
s 36 Viic, 1.5 A rms
— 24 Vde, 1.5 ATmS
20 7 pL]
180 - 25
160 %“ Vo
~ 140 - 198 T
-2 120 \\ .\“\ m g
y 100 s " g
T 080 e = 3 g
® 080 o S B °
Y EEAN e
020 i n )
000 0
Steps'Sec 01,000 2000 3000 4000 5000 6000
oD S A
R0 300 600 900 1200 1500 1800
Speed
PL23HS8P4220 == 80Vdc, 22Ams
Bpoler Diiie == 48 Vide, 22 Arms
s 36 Vidc, 2.2 A 1ms
— 24 \/dc, 2.2 A rms
200 b
180 1Ry 25
160 1\ L w7
2 140 \\Q‘. 1 £
Z 10 \ \\ g
o 100 e w g
3 A N Y 5
080 1 m g
2 060 \‘ S e lgs R
\ -“""‘
040 ~ =4 57
020 »
000 0
Steps'Sec 01,000 2000 3000 4000 5000 6000
e ——
P 0 300 600 900 1200 1500 1800
Speed
PL23HSBLAS50 - e 24Vdc 4AmS
Bipolar Drive =#= 12 Vdc, 5Ams
PLASHSBLATH =2 34Vde, 3Ams
Bipoler Die s 12V, 36 A
200 23
180 1\ 25
160 1) w7
£ 140 1% £
LR AN) m g
3 10 % " g
g om0 VOt m g
2 060 \\" ] 5 2
040 A
020 »
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
———————

RP 0 30 600 900 1200 1500 1600
Speed

PowerPlus PL23HSA

PL23HSAP4100 == 60Vdc,1Ams
Bipolar Diive == 48Vdc, 1A ms
e 36V, 1A S
w04 \/dc, 1 A Tms
300 425
250 354
N -
£ 200 83 £
z f g
g 150 iF am g
g 1m M w 8
e \\ (;\. e
050 e 7
000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RPM

PL23HSAP4150

300
250

Torque (Nm)
= o
8 8

=3
=

0.50

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

Speed
PL23HSAP4200 == B0Yde, 2Ams
Bipolar Drive == 48 Vdc, 2A ms
36 Vdc, 2A 1S
— 24Vdc, 2A1ms
300 425
250 354
k\ =
- -4
£ 200 Ty x5
< A5 g
g 150 ‘. B am g
g \\ fe ™ g
S 100 142 ©
e
\\\“:4:"‘- :
050 - T T
0.00 0

0 300 600 900 1200 1500 1800

Speed

== 60Vdc, 1.5Ams

Bipolar Drive == 48Vdc, 1.5 Arms
== 36 Vdc, 1.5 Arms
— 24 Ve, 1.5 ATms

425

1§ .
‘- 283 g
1N 8
¥ M2 v

v

\\‘\\\ a
\Y"\“ " 8

NI R 7

0 300 600 900 1200 1500 1800

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
——
0 300 600 900 1200 1500 1800

RPM

Speed

Torque (oz-in)

PL23HSAL4500 = 24Vde 4Ams
Bigdlar Diite == 12Vde, 5A ms
PL23HSAP4300 w24 Vidc, 3A TS
Bipolar Drive e 12Vdc, 3 A rms
300 425
250 354
£ 200 e 83
= \‘\ \
o 150 1 — 212
3 \\ \
5 100 A 2
g 1 ~
\‘,\ N
050 . Sl 7
0.00 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
iz 0 300 600 900 1200 1500 1800

Speed
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MS24HS Series: 1.8° -

Size 24

° Phases
e  Steps/Revolution
e  Step Accuracy

2
200
+5%

e  Shaft Load (20,000 Hours at 1000 RPM)

Axial

Radial
. IP Rating
e Approvals
e  Operating Temp.
o Insulation Class
o Insulation Resistance

MS24HS 1 P 4 150 -E

Basic Motor Length (Max)
1 46mm ( 1.811n.)
2  56mm(2.21in
3  67mm(264in
5 87MM ( 3.43IN.

)
)
)

Electrical Connection

40 N (9 Lbs.) Push
130 N (30 Lbs.) Pull
70 N (15.5 Lbs.) At Flat Center

40

UL Recognized File E465363, RoHS
-20°C to +50°C

B, 130°C

100 MegOhms

Options

]

Winding

mit  No Options
-E  0.25inch diameter rear shaft
With Encoder Mounting Holes

#it

L Leads
P Plug-in Connector
Number of Connections

4 4 Lead-Bipolar

6 6 Lead-Unipolar(or Bipolar)

MS24HS - 4 Lead Bi-Polar

Current rating x 100

UL3266, 300 +10 (12

JST S11B-XH-A-1(LF)(SN)

A MS24HS1P4150 P 15 1.28 180 32 7.1
4
(1Z:"ir:) A MS24HS1P4200 P 2 1.26 180 1.69 39 40 57 280 15 0.6 13
A MS24HS1P4300 P 3 1.23 170 0.73 161
A MS24HS2P4150 P 15 1.90 270 4 125
s6mm  |A MS24HS2P4200 P 2 1.90 270 2.1 6.8
; 90 13 450 25 0.83 1.8
(2.2in) | A MS24HS2P4300 P 3 1.80 250 0.92 2.8
A MS24HS2L4420 L 42 1.80 250 0.47 135
A MS24HS3P4150 P 15 2.40 340 4.2 12.1
67mm | A MS24HS3P4200 P 2 230 330 22 6
) 95 13 560 3.1 1.05 23
(2.641in) | A MS24HS3P4300 P 3 2.40 340 1.1 3
A MS24HS3L4420 L 42 2.30 330 0.56 1.44
A MS24HS5P4150 P 15 3.20 450 4.6 158
a7mm | MS24HS5P4200 P 2 3.30 470 2.8 9.2
' 100 14 900 4.9 1.4 3.1
(343in) | A MS24HS5P4300 P 3 3.30 470 1.21 4.1
A MS24HS5L4420 L 42 3.20 450 0.61 1.97
N Preferred model
Dimensions: mm (in) =t @
. . 20.6+0.5 L Max. 13+1
Mating Connector with For MS24HS5 (0.81120.020) VIS24HS1=46.5(1.63) (0.512+0.040) 060
4 L eads: 300 £10 (12 MS24HS2=56.5(2.22) 0
( 8. 012 MS24HS3=67.5(2.66) 26.35-0.012
+.5) long 20,3158 0009 15 MS24HS5=87.5(3.44) (20.2580005)  4.g54 5795
(order separately) 01 (0591 I @00 1777
Part Number: (0.28520.004) I
4634 1402 01393 — 238.140.05 L - OPTIONAL REAR SHAFT
RS B RN
, T 2M250N 819 05(0.75)
(028) (N REAR ENDBELL
Motors with leads: 2635802 ] | | B )
Lead wire is 22 AWG (©0.253009) | gy ; m— 39(1.54)
5.8+0.1 - 7 his Pin 1
{0.22820.004) (0.28) 045

+.5) long

www.moonsindustries.com
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MS24HS1

MS24HS1P4150 == 60Vdc, 15Ams
Bipolar Drive == 48Vdec, 1.5 Arms
w— 36Vdc, 1.5 Arms

— 24Vdc, 1.5Ams

140 19
120 10
10 w
A I TN :
Z om0 10 8
Y Y\ o
3 NN 3
g 080 VAT B 3
® o Al g #

N N
02 S
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

PV a0 600 900 1200 1600 1600

Speed
MS24HS1P4200 == 60Vde,2Amms
Bipolar Diive === 48Vdc, 2A ms
— 36V, 2A s
— 24V, 2A s
140 188
120 1
g i - g
£ 080 \“-, m &
[ S ]
g 080 \‘ S % 2
Y hahadet 57 #
[— p=
02 %
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
———

PV a0 600 900 1200 1600 1600

Speed
MS24HS1P4300 == 36Vde, 3AmS
Bipolar Drive
— 24Vdc, 3A ms
— 12Vde, 3A ms
140 108
120 1
~ 100 “wz
E - %
Z 0 ke m 8
o \ E: ¢
3 080 = % 5
5 s o
2 00 \\ sty ©
020 ~——
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
———

PV a0 600 900 1200 1600 1600

Speed

MOONS’
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MS24HS2

MS24HS2P4150 == 60Vdc, 1.5Ams
Bipolar Drive  ==#= 48Vdc, 1.5 Arms
s 36Vdc, 1.5 Arms

— 24 Vdc, 1.5 Arms

160 27

140 198

120 %.‘ m -
£ 10 “‘\:\ 142 “g
Tgoen \ ‘\\ 113 Tg'
g 060 oL 8% £
2 040 AN 57 F

\ Sdostad
020 ~ 2%

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RN 0 a0 60 900 1200 1500 180

Speed
MS24HS2P4200 == 60V, 2AmS
Bipolar Drive == 48Vdc, 2A rms
e 35V, 2A S
— 24Vdc, 2A S
160 2
140 l 198
1 %?«“ m -
é 100 \\\‘.: 142 E
g 080 ] 13 g
g om \\“,: - % g
Y \\‘\ > ::::__‘ 5
020 %
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
————

R0 %0 600 900 1200 1600 1600

Speed
MS24HS2P4300 =4 36Vdc,3Ams
Bipolar Drive
e 24\dc, 3A S
— 12Vdc, 3Ams
160 20
140 “ 198
120 \\'\ o
£ 10 ! by u g
;’ 080 8 13 ‘J
E’060 TAVAN B ¢
5 U N ~ o
Y A 3 g "
! I~ ~ =
020 %
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
————

R0 %0 600 900 1200 1600 1600

Speed

MS24HS2L4420 == 36Vdc, 42 Ams
Bipolar Drive
e 24V dC, 4.2 AT
— 12Vdc, 4.2 Arms
160 27
140 19
120 b 1
£ A\ 1
£ AT ey
o 080 N 13 o
-] N ~ 2
o o
£ 080 N 8 5
Y Sy Tes iy T
020 > —
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
————

R0 %0 600 900 1200 1600 1600

Speed

MS24HS3

MS24HS3P4150 == 60 Vdc, 15Ams
Bipolar Drive == 48 Vdc, 1.5 Arms
e 36 Vdc, 15 Arms

— 24 Ve, 1.5 Arms

200 P
180 25
o LR "
PRI i %
o 100 | W " e
% om0 —\\ oyt " g
go LN g
R % °
040 NPt ad 57
020 2

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RN 0 200 60 o0 1200 1500 1800
Speed
MS24HS3P4200 == 60V, 2Amms
Bipolar Drive =4 48Vidc, 2A rms
— 35V, 2A s
— 2V, 2A 1S
200 7 283
180 255
160 - o
g 0 -+ 1% €
FRE N m §
g 100 \’ ‘.. " g
& 080 LW X 0 g
N N\ e
R 080 \‘\‘ eyt
040 e o T 57
020 3
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
——

R0 30 600 900 1200 1500 1600

Speed

MS24HS3P4300 =4 36Vdc 3Ams
Bipolar Drive
o e 24, 3A S
w— 12Vdc, 3A rms
200 283
180 255
160 A\ - P
~ 140 ‘i\ v 19 ¢
£ I L m §
o 100 " o
;ro.an \‘ \ \.\ 113 §
£ 060 \ \"0-.. 85 F
040 g 57
020 28

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

RN 0 200 60 o0 1200 1500 1800

Speed

MS24HS3L4420 == 36Vde, 42Ams
Bipolar Orive

e 24 Vidlc, 42 ATms

— 12 Vdc, 42 Arms
200 283
180 255
160 ‘?“, brij

g \\‘q 1% T

212 1A Ao 170 B

g 100 ] " g

T 080 A m g

© 060 \C ANVAIN — 85 F
040 N —~ 1
020 ]
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000
——

R0 30 600 900 1200 1500 1600

Speed

www.moonsindustries.com

MS24HS5

MS24HS5P4150 == 60 Vdc,15Ams
Bipolar Drive == 48V, 15 Ams
e 36 Vdc, 15 Arms
o 24 \dc, 1.5 A ms
250 354
A
200 283
-~ \ £
£ 150 ok um g
0 \ \\ 0
g1 W w g
2 \‘ \\ 8
050 - n

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

Y 0 am0 6o o0 faoo 150 1600
Speed

MS24HS5P4200 == 60 Vdc, 2Arms
Bipoler Drive == 48 Vidc, 2A rms
=== 36 Vdc, 2A rms

24 Vidc, 2 A i

250 354
T

200 - 283
= \ \ =
£ 150 — m
) \ *y [
E AR 3
g 10 \ S 0 g
AN ¢

050 W N P P

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

Y 0 am0 6o o0 faoo 150 1600
Speed
MS24HS5P4300 =4 36Vdc, 3AMS
Bpokr Drive
e 24 Vdle, 3A S
w12 Vidc, 3A M3
260 34
200 Ve
il :
T 5 m §
[ \ [
3 \ - §
g 100 N w g
g \ \ - £
MQ
050 —\—N< 7

000 0
Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

Y 0 am0 6o o0 faoo 150 1600

Speed

MS2HS5L420 —4 36Vdc, 42Amms
Bipolar Drive
v o 24V, 42 A S
— 12 Ve, 42 ATms
250 354
“\»
LY
200 \\ 5 m
~ \ c
£ 1% S m 8
® \ \ \ o
;T 100 N " %
-
: \ A W
050 ~ n
0.00 0

StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000
——r——

N %0 60 900 1200 1600 160

Speed
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ML34HD / PL34HD Series: 1.8° - Size 34

o Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)

Axial 65 N (15 Lbs.) Push

155N 535 Lbs.% Pull
Radial 220 N (50 Lbs.) At Flat Center
e |PRating 40
e  Approvals UL Recognized File E465363, RoHS
e Operating Temp. -20°C to +50°C
e Insulation Class B, 130°C
| | Options

Motor Technology

Omit  No Options
-E 0.375 inch Diameter Rear Shaft
with Encoder Mounting Holes

M High Torque Step Motor
P PowerPlus Step Motor
Basic Motor Length (Max)
0 67mm(2.64in.) 1 Stack
1 97mm(3.82in.) 2 Stack
2 126mm (4.96in.) 3 Stack
3 157mm(6.18in.) 4 Stack

Winding
###  Current rating x 100
X##  for 11to 19 amps:
X10= 11 amps, X40 = 14 amps

Number of Connections

L Leads 4 4 Lead-Bipolar
2 Phase 8 8 Lead-Unipolar(or Bipolar)
Step MS34HD — 4 Lead & 8 Lead
Motors
A ML34HDOL4160 L 16 3.70 520 39 42
67 mm ML34HDOL4350 L 35 3.80 540 0.95 95
(2.641n.) ML34HDOL4500 L 5 3.80 540 0.48 45 20 13 915 5 1.6 35
1 Stack ML34HDOL4700 L 3.80 540 0.26 24
ML34HDOL4X00 L 10 3.80 540 0.14 1.13
A ML34HD1L4200 L 2 7.20 1,000 36 50
97 mm ML34HD1L4350 L 35 7.20 1,000 1.34 15.9
(3.821in.) ML34HD1L4500 L 5 7.20 1,000 0.61 8 150 21 1480 8.1 27 6
2 Stack ML34HD1L4700 L 7.20 1,000 0.36 4
ML34HD1L4X00 L 10 7.20 1,000 0.19 2
A ML34HD2L4200 L 2 10.00 1,400 4.1 59
126 mm ML34HD2L4350 L 35 9.90 1,400 1.44 18.7
(4.96in.) ML34HD2L4500 L 5 9.80 1,400 0.72 8.7 200 28 2200 12 38 8.4
3 Stack ML34HD2L4700 L 7 9.90 1,400 0.38 47
ML34HD2L4X00 L 10 9.80 1,400 0.22 22
A ML34HD3L4230 L 2.3 1320 1,900 3.9 58
157 mm ML34HD3L4350 L 35 1320 1,900 1.81 25
(6.181in.) ML34HD3L4500 L 5 1320 1,900 0.9 1.7 250 35 3110 17 49 11
4 Stack ML34HD3L4700 L 1320 1,900 0.47 6.3
ML34HD3L4X00 L 10 1320 1,900 0.24 29
L Series 35 3.80 540 0.98 95
67mm |~ ML34HDOL8350
! L Parallel 7 3.80 540 0.25 2.4
X T e R S B B et 90 13 915 5 1.6 35
1 Stack L Series 5 3.80 540 0.5 4.5
ac A ML34HDOL8500
L Parallel 10 3.80 540 0.126 1.13
L Series 35 7.20 1,000 1.37 15.9
97mm |~ ML34HD1L8350
X L Parallel 7 7.20 1,000 0.34 4
(3.821in.) : 150 21 1480 8.1 2.7 6
L Series 5 7.20 1,000 0.71 8
2Stack | A ML34HD1L8500
L Parallel 10 7.20 1,000 0177 2
L Series 35 9.90 1,400 1.48 18.7
196 mm |~ ML34HD2L8350
i L Parallel 7 9.90 1,400 0.37 47
(4.96n.) : 200 28 2200 12 338 8.4
L Series 5 9.80 1,400 0.82 8.7
3Stack | A ML34HD2L8500
L Parallel 10 9.80 1,400 0.21 22
L Series 35 1320 1,900 1.85 23
157 mm |~ ML34HD3L8350
i L Parallel 7 13.20 1,900 0.46 59
RN 1 T e e Sy T S B A 250 35 3110 17 49 11
L Series 5 1320 1,900 0.92 10.9
4Stack | A ML34HD3L8500
L Parallel 10 13.20 1,900 0.23 2.7

N Preferred model

49 www.moonsindustries.com MOONS’
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Dimensions: mm (in) ] @

31.75£0.5 L Max. 19.051 [186+0.5

Shaft for ML34HD3 ~ (1:250.020) ML34HD0=67.5(2.66) (0.75£0.04) (3.386)

179078432 (0.8660.01 =126.5(4. 0 2.740
— e ) ML34HD3=157(6.18) (90.375-6.0005) (2.740)

(0.705.0.017) I $

4.763.8 4-26.540.2 .
2001 ' (4-290.256+0.008) 34750051
(0.1875.002) | (0.125.8 002)
i ?73.025+0,025 1 —
@2.875+0.001 | OPTIONAL REAR M
. ( ) \  SHAFT EXTENSION, } ‘ 214.097.8 432
INCLUDES ENCODER
(ZJlS.B?E;.o_m | MOUNTING: 2-M2.5 (0.555.8 017)
ON @46 BOLT CIRCLE
(20.625.0.0005) 0127800 ! — (IN REAR ENDBELL) .
0 " (0.394
(20.5-9.0005) 2 (0:394) J]I[{ AWG18 UL3266
(0.08) 300£10(11.8£0.4)
2 Phase
PL34HD - PowerPlus — 4 Lead & 8 Lead Step

Motors

A PL34HDOL4160 L 16 4.70 670 3.9 33
67 mm PL34HDOL4350 L 35 475 670 0.95 7.6
(2.641in.) PL34HDOL4500 L 5 4.75 670 0.48 3.6 120 17 915 5 1.6 35
1 Stack PL34HDOL4700 L 475 670 0.26 1.89
PL34HDOL4X00 L 10 4.75 670 0.138 0.91
A PL34HD1L4200 L 2 920 1,300 36 40
97 mm PL34HD1L4350 L 35 900 1,300 1.34 12.8
(3.82in.) PL34HD1L4500 L 5 9.00 1,300 0.61 6.4 250 35 1480 8.1 2.7 6
2 Stack PL34HD1L4700 L 9.00 1,300 0.36 32
PL34HD1L4X00 L 10 900 1,300 0.188 1.6
A PL34HD2L4200 L 2 1230 1,700 4.1 44
126 mm PL34HD2L4350 L 35 1230 1,700 1.44 14
(4.961in.) PL34HD2L4500 L 5 1230 1,700 0.72 6.5 300 42 2200 12 38 8.4
3 Stack PL34HD2L4700 L 1230 1,700 0.38 35
PL34HD2L4X00 L 10 1230 1,700 0.22 1.62
A PL34HD3L4230 L 2.3 1500 2,100 3.9 47
157 mm PL34HD3L4350 L 35 1500 2,100 1.81 20
(6.181n.) PL34HD3L4500 L 5 1500 2,100 0.9 9.4 375 53 3110 17 4.9 11
4 Stack PL34HD3L4700 L 1500 2,100 0.47 5
PL34HD3L4X00 L 10 1500 2,100 0.24 23
L Series 3.5 4.75 670 0.98 7.6
67mm | PL34HDOL8350
! L Parallel 7 4.75 670 0.25 1.89
(2.84100.)  frroreeereeere e e e 120 17 915 5 16 35
1 Stack L Series 5 4.75 670 0.5 3.6
ac A PL34HDOL8500
L Parallel 10 4.75 670 0.126 0.91
L Series 35 9.00 1,300 1.37 12.8
97mm | PL34HD1L8350
! L Parallel 7 900 1,300 0.34 32
(3.821in.) : 250 35 1480 8.1 2.7 6
L Series 5 9.00 1300 0.71 6.4
2Stack | A PL34HD1L8500
L Parallel 10 900 1,300 0.177 16
L Series 35 1230 1,700 1.48 14
196 mm |~ PL34HD2L8350
" L Parallel 7 1230 1,700 0.37 35
(4.961in.) : 300 42 2200 12 38 8.4
. L Series 5 1230 1,700 0.82 6.5
3 Stac A PL34HD2L8500
L Parallel 10 1230 1,700 0.21 1.62
L Series 35 1500 2,100 1.85 20
157 mm |~ PL34HD3L8350
" L Parallel 7 1500 2,100 0.46 5
(B481iN.)  frrereeereeere e e T St S 375 53 3110 17 4.9 11
L Series 5 1500 2,100 0.92 9.4
4Stack | A PL34HD3L8500
L Parallel 10 1500 2,100 0.23 2.3
N Preferred model
MOONS’ www.moonsindustries.com 50
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2 Phase

Step
Motors

51

ML34HDO

ML34HDOL4160 == 320Vdc, 16Ams
Bipolar Drive
e 160V, 16 A 15
— T2Vdc, 16 Ams
350 4%
300 -\“ . 45
~ 250 » y ¥z
E \ i N
Z 200 \ 1 8L
) ]
2 150 = m g
‘5 \ b 5
= N\ = s
100 AN 142
050 =~ Py
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

ML34HDOL4350 ML34HDOLB350 we 160Vdc, 28 A rms

Bipolar Drive
T2, 35 AT
— 43V, 35 AMS
350 1%
300 1} 5
o 20 \".‘ g
Z 20 \\ AN w 8
: x| T g
2 150 q - m g
1o \‘\\ Tl P
050 NS
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

ML34HDOL4500 ML34HDOLBS00 == 72Vde, 4Amms
Bipoler Drive == 48 Vidc, 5A rms.

— 36 Ve, 5AmS
— 20 Vide, 5A TS
350 496
300 4 5
= \\\‘\ W og
Z 200 s S w 8
g \ A% [ 2
2 150 CH LTS m 2
5 \ \‘ “to g
F 100 \‘*..‘ ==l F
050 Tt
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L R 00 1w
Speed

ML34HDOLAX00 ML4HDOLESOD = = 48V, TAms
............. ok [y, e 207 e,

ML34HDOL4700 ML34HDOLB350 === 48 Vdc, 5 A rms
Bipolar Drive e 36 Vdc, 5 A rms

350 49%
300 15
o 20 B g

3 U
Zm " - w8
o
2 150 o m 3
5 NN 5
F 100 ~ -.,_" w2 F
050 I
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L R0 00 1w
Speed

ML34HD1
ML34HD1L4200 =4 320Vdc, 2Amms
w160 Vdc, 2 A rms
— T2V, 2A S
7.00 991
6.00 J“‘ 850
£ 500 \{ \‘ 708 g
Z 40 &N 56 2
é 300 \ \ "\\ 425 é
2 5 \ S L.
10 I\ - 7
000 0

StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000

hey 0 300 600 900 1200 1500 1800

Speed

ML34HD1L4350 ML34HD1LB350 we. 160 Vdc, 3Amms

Bipolar Drive
w72 \idc, 3.5 A rms
w— 48 Vdc, 3.5 ATms
700 991
6.00 850
500 k n g
5 400 \\‘ 566 5,
3 3.00 \ 425 3
g : \ . g
= b O3 il
200 - 23
N TN
100 =2 1
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

hew 0 300 600 900 1200 1500 1800
Speed

ML34HDILA500 ML34HDILB500 == 72Vdc, 45 Arms
Bipoler Drive === 48 Vidc, 5A rms

w36 \/dc, 5 A rms
— 24 Ve, 5Ams
7.00 991
6.00 850
~ 500 1w % 2
E R 3
£ 400 % 566 o
0 \\Q b )
30 o o5 3
gl IR g
° \ NS e
200 —— b
\\ Nk
1.00 ~ 142
0.00 0

SlepsiSec 0 1,000 2000 3000 4,000

REM W 00 1w
Speed

MLSHDILAXOD MLIHDILESD == 48V, TAms
............. oo [y e 0V, T Are,

ML34HD1L4700 ML34HD1L8350 === 48 Vdc, 6 A rms
Bipolar Drive. e 36 Vdc, 6 A rms

7.00 991
600 80
o 50 N m g
Z 40 ‘%\\ 56 S
2 a0 AN w3
® Q\\‘;—:‘ m P
10 et
00 0

SlepsiSec 0 1,000 2000 3,000 4,000

REM W 00 1w
Speed

ML34HD2
ML34HD2L4200 ~4= 320Vdc, 2Ams
Bipolar Drive
= 160 Vdc, 2A rms
— 72 Vdc, 2 A tms
900 1274
800 r\- 113
700 It o
£ 600 H1s &g £
4 ‘ \ [N H
; 500 ‘ \ 0 708 ;
2 0 { \.\ % 2
g 300 Y = e
200 oty
100 142
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

¥ 0 30 60 900 1200 1600 1600
Speed

ML34HD2L4350 ML34HD2L8350 we. 160Vdec, 3 A ms

Bipolar Drive
s 72Vdc, 35 ATms
— 48 Ve, 35AMS
900 121
800 1133
700 4 C
£ 600 80 £
Z 50 \ e 18 S
3 40 \ N 5% 3
8 30 ".‘.. w g
200 s ~4— %
N .
1.00 142
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

ReM 0 300 600 900 1200 1500 1800
Speed

ML34HD2L4500 ML34HD2L8500 == 72Vdc, 45Amms
Bipoler Drive == 48 Vidc, 5A ims

w36 \/dc, 5 A rms
— 04 Ve, 5 A TS
900 121
800 1133
70 1 w o
£ 600 - 850 5
€ 50 “‘\ - (IR
“E;mu R % 3
S 30! 5 458
i 2.02 A\ ":‘ - 233 }
PO s Dl S
000 0

Steps/Sec 0 1,000 2000 3000 4,000

REM W N0 1w
Speed

MLBAHD2LAXOD MLI4HDRLESOD == 4BV, TAmms
............. Oy (e =ge 6,7 g,

ML34HD2L4700" ML34HD2L8350 = 48 Vidc, 6 Amms
Bipoir Diite  emmm 36V, 6 AT

900 1274
800 1138
700 1% W

£ 600 % ® £

€ 500 \‘ T8

3 40 A 5% 3

g am AN w3

-
200 Sl
] v
10 ~ 1
000 0

Sleps/Sec 0 1,000 2000 3000 4,000

REM W N0 1w
Speed

www.moonsindustries.com

ML34HD3
ML34HD3L4230 == 320Vdc, 23 Amms
Bipolar Drive
160 Vdc, 23 A 1ms
— 72Vde, 23 Arms
1200 1699
1000 R‘ 1418
£ 800t R
LK
o 600 A 80 o
I g
g 400 566 2
\ \ ‘N..,__‘ -
200 L 283
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

PV a0 600 900 1200 1600 1600

Speed

ML34HD3L4350 ML34HDILB3S0 e 160Vdc, 35A ms

Bipolar Drive
— 72Vde, 35Amms
— 48V, 35 ArmS
1200 1699
1000 ‘, 1416
\ o
E 800 LREE]
7 \ 8
g 600 % ® g
g \ i g
g 400 \ e 56 O
~h
200 AN — %
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

PV a0 600 900 1200 1600 1600

Speed

ML34HD3L4500 ML34HDIL8S00 == 72Vdc,5A ms
Bipolar Drive == 48 Vdc, 5A ms

e 35V, 5A S
24 \ldc, 5 A Tm
1200 16%
1000 1B 141
¥ -
£ s Hi 13 E
N
z \ 8
o 600 HHL* 80 o
g \‘\ \ @
8 400 \‘\‘\ 56 S
i
200 NN LE 283
000

0
Steps/Sec 0 1000 2000 3000 4,000
RPN S

300 600 900 1200
Speed

ML34HD3L4X00 ML34HD3L8500 == 48Vdc,7Ams
Bipolar Drive == 36 Vdc, 7A ms

ML34HD3LAT00 ML34HDILBIS0 w=e 48 Vdc, 6 A ms
Bipolar Drive e 36 Vdc, 6 A rms

1200 169
10.00 1416
£ 800 1133

N
£ b kS
o 600 850 o

\
SN\ g
g 400 \; \;_- 566 S
-
200 =k TP
0.00

0
Steps/Sec 0 1000 2000 3000 4,000
RPM

300 600 900 1200
Speed

MOONS’

moving in betler ways



PL34HDO

PL34HDOL4160 =4= 320 Vdc, 16Ams
Bipolar Drive

o 160 Vidc, 1.6 A 1

— 72Vde, 16 AmS
500 708
450 637
400 = 566

= 350 \ 9% <

AR TAY A o §

g 20 N >3 B/ 9

3 20 S b W g

5 \ I~ 5

£ 150 ] =¢ 912 F
100 = 42
050 n
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

R 0 300 600 900 1200 1500 1800

Speed

PL34HDOL4350 PL34HDOL83S0 w160 Ve, 28 A rms

Bipolar Drive
e 72V, 35 AT
a— 48V, 35 Arms
500 708
450 837
400 566
g W % w3 “
Z 30 et 45 N
g 250 \ < 4 é’
g 20 LY W T
2 150 NS s
10 St
050 n
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

R 0 300 600 900 1200 1500 1800

Speed

PL34HDOL4500 PL34HDOLS500 == 72Vdc, 4Ams
Bipolar Drive == 48Vdc, 5 A ms

e 36V, 5A 1S
—24Vdc, 5 A 1S
500 708
450 637
400 566
g }R\ a6 T
5 300 \ ;'\ 45 N
g 250 \ Y . ~C B g
g 200 O W T
£ 15 N\ S, _[Ssdop R
NG o "
100 N 142
050 7
000 0

Steps/Sec 0 1,000 2000 3000 4,000

REM W @ N0 1w
Speed

PLAHDOLAYO0 PLYHDOLSOD = = 43V, 7Ams
............. oei Irkm_ =g 26V, P A,

PL34HDOL4700 PL34HDOLS3G0 = 48Vdc, 5A rms
Bipolar Drive e 36 Vdc, 5 A ms

500 708
450 67
400 566
- 350 W T
2 300 \ a5y
o 250 - LTI
Ezaa \\ (_"" < B %
F 150 .}N{; piv
100 P 14
050 7
000 0
SlepsiSec 0 1000 2000 3000 4000
M 0060 %0 120
Speed
MOONS’

maving in beller ways

PL34HD1
PL34HD1L4200 = 320Vdc, 2Ams
Bipolar Drive

w160 Vide, 2A 1S

w— 72 Ve, 2A 1S

900 1214
800 1183
700 ‘ﬁ - o
T 60 I\ = 80 £
%5.00 \ e 708 <
N o
2 400 \ ~ 56 3
8 300 —Y < e

Co— =4 213

100 M= 1w

000 0

StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000

L 0 300 600 900 1200 1500 1800

Speed

PL34HD1L4350 PL34HDILE30 w—ge 160 Vdc, 3A ms

Bipolar Drive
s T2 Ve, 3.5 Ams
w— 48 Vdc, 35ATMS
900 121
800 1133
700 1% 991
= oo [N 5 £
E Gy :
2 e LI\ 8
500 \ 08 S
2 40 \\ 5 3
S 300 N 0 9
e S
200 AN e 283
: SN
100 i)
000 0

StepsiSec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

PL34HDL4500 PL34HDILBS00 == 72Vdc,45Arms
Bipolar Drive === 48V, 5 A rms

= 36Vdc, 5 A rms
— 24 Vdc, 5 A rms
900 1274
800 113
700 ‘“\ o
T 600 > 80 £
2 5o [N b 1 &
: \
3 40 \\ Y 5 3
S 300 o 08
= Y (= S
200 \t{ o g L
100 [~ 2
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L W@ N0 10
Speed

PLAHDILANO0D PLYHDILES0 = = 48V, 7Ams
............. Bpoar e =4e 20¥5,7 A,

PL34HD1L4700 PL34HDIL8350 == 48 Vdc, 6 A rms
Bipolar Drive e 36 Vdc, 6 A rms

900 1274
800 1133
700 I

£ 600 850 5

£ 500 -— 78 £

3 40 \\‘\\ 5 3

8 300 L w o

L
200 = fsadl
100 42
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L W@ N 10
Speed

PL34HD2
PL34HD2L4200 =4 320Vdc, 2Ams
Bipolar Drive
= 160 Vide, 2A 1S
— 72 \lde, 2A 1S
1200 1699
1000 1Fg 1416
\ o
T 800 s 11335
Z \ A 8
g 600 \ N 80 g
T N E
g 40 \ N hw». 56 2
200 N N S el P9
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

PL34HD2L4350 PL34HD2L8350 g 160 Ve, 3Ams

Bipolar Drive
= T2Vidc, 35 Arms
w— 48 Vdc, 3.5 Ams
1200 1699
1000 14 1416
R z
800 11835
¢ [* 3
g 600 ~+ 80 o
g \ “ g
S 400 565 S
I\ S
200 - —t= e 283
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

PL34HD2L4500 PL34HD2LBS00 == 72Vdc,45Arms
Bipoler Drive == 48 Vidc, 5 A rms

w36 Vdc, 5 A rms
— 24V, 5 A TS
1200 1699
1000 ‘k 1416
P \ %
g 800 \“\ 113§
Z \ )
o 600 e 80 o
AN ¢
S 400 - 566
= N \\‘\ \"'-. S
200 N e
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L @ 00 10
Speed

PL34HD2L4X00 PL34HD2L8500 == 48Vdc,7Arms
Bipolar Drive === 36Vidc, 7A rms
PL34HD2L 4700 "PLAAHDALESB0 " '~ 48Vac 6 Arms
Bipolar Drive s 36 Viclc, 6 A rms

12,00 1699

1000 1416

£ 80 AN 1133%
Z g
g 600 %
8 400 ke
200
000 0

Steps/Sec 0 1,000 2000 3,000 4,000

L @0 00 10
Speed

www.moonsindustries.com

PL34HD3
PL34HD3L4230 == 320Vdc, 23Ams
Bipolar Drive
e 160V, 23A 1
— T2Vdc, 23 A
1400 1982
12.0(11“\ 1698
" -~
~1000 1416 g
éa.nu ‘\\ \ 1‘1335.
) o
g 600 " 8 2
& ¥ \ * 56 F
: \ \\ 14
200 M, =% %3
000 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

PL34HD3L4350 PL34HD3LB350 e 160 Vdec, 3Arms

Bipolar Drive
e e 72 Vile, 3.5 A rms
w48 Vdc, 3.5 A rms
1400 | 1982
1200 1,699
= 10.00 T{-% 1416 ‘g
Z 50 \ . 11338
[ * o
g 60 & 8 3
(] =}
F .. F
400 \ Yl 566
200 i — %3
0.00 0

Steps/Sec 01,000 2,000 3,000 4,000 5,000 6,000

i 0 300 600 900 1200 1500 1800
Speed

PL34HD3L4500 PL34HD3LB500 == 72V, 45Ams
Bipoler Drive == 48 Vidc, 5A rms

w36 \idc, 5 A rms
— 24 \/dc, 5 A TS
1400 1982
1200 1699
1000 - 1416
2 so0 HRY e
) LY ]
3 600 850 3
g \\ I :
F 400 LI 566 F
\\ [N ._
200 - 8
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L R 00 1w
Speed

PLUHDILAN00 PLUHDILESND = = 48V, TAms
............. ok [y, e 20T Arne,

PL34HD3L4700 PL34HDLBIS0 === 48 Vdc, 6 A rms
Bipolar Drive e 36 Vdc, 6 A rms

1400 1982
200 169
1000 1% 14165

L U

2 800 Y05 11338

o N Q

2 600 \ — W 3

2 400 Ao - 56~
200 === g
000 0

Steps/Sec 0 1,000 2000 3000 4,000

L R0 00 1w
Speed

2 Phase

Step
Motors

52



2 Phase
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ML42HS Series:

1.8° - Size 42

Motor Technology

o Phases
e  Steps/Revolution
e  Step Accuracy

Axial
Radial

IP Rating

Approvals

Operating Temp.
Insulation Class
Insulation Resistance

e o o o o

M L42HS 0 L 8 350

| Winding

M High Torque Step Motor
P PowerPlus Step Motor

Basic Motor Length (Max)

2
200
+5%

e  Shaft Load (20,000 Hours at 1000 RPM)

250 N (56 Lbs.) Push & Pull
450 N (100 Lbs.) At Keyway Center

40

UL Recognized File E465363, RoHS
- 20°C to +40°C

B, 130°C

100 MegOhms

0 100mm (3.94in.)
2 151mm (5.95in.)
3  202mm (7.95in.)

Electrical Conn

Current rating x 100
for 11 to 19 amps:
X10= 11 amps, X40 = 14 amps

ection

L Lead

ML42HS — 4 Lead & 8 Lead

S

#it#
Xt
1 Stack
Number of Connections
2 Stack
4 4 lead-Bipolar
3 Stack

8 8 Lead-Unipolar(or Bipolar)

A ML42HSO0L4210 L 2.1 1210 1,700 41 69
100 mm ML42HS0L 4420 L 42 1220 1,700 116 17.4
(3.94in.) ML42HS0L 4600 L 6 1230 1,700 061 8.9 500 71 5500 30 48 11
1 Stack ML42HS0L 4840 L 8.4 1220 1,700 0.31 44
ML42HS0L4X20 L 12 1230 1,700 | 0.167 22
A ML42HS2L4240 L 24 2200 3,100 42 78
151 mm ML42HS2L4600 L 6 2200 3,100 075 12.4
(5.941n.) ML42HS2L 4800 L 8 2200 3,100 0.41 7.3 650 92 10900 60 8 18
2 Stack ML42HS2L4X20 L 12 2200 3100 | 0177 31
ML42HS2L4X60 L 16 2200 3100 | 0.116 1.82
A ML42HS3L4270 L 2.7 31.00 4,400 42 84
202 mm ML42HS3L4600 L 6 31.00 4,400 1.02 186
(7.95n.) ML42HS3L4800 L 8 3200 4,500 055 109 800 110 | 16200 89 116 26
3 Stack MLA42HS3L4X20 L 12 3100 4,400 0.24 47
ML42HS3L4X60 L 16 3200 4500 | 0.152 27
L Series 42 1220 1,700 1.19 17.4
100 rmm ML42HS0L8420
L Parallel 8.4 1220 1,700 03 4.4
S T S 500 71 5500 30 48 1
| Stack L Series 6 1230 1,700 0.64 8.9
ML42HS0L8600
L Parallel 12 1230 1,700 | 0.159 2.2
L Series 6 2000 3,100 0.68 12.4
151 mm ML42HS2L8600
L Parallel 12 2000 3,100 0.17 3.1
(5.941n.) 650 92 | 10900 60 8 18
5 Stack L Series 8 2200 3,100 0.43 7.3
ML42HS2L.8800
L Parallel 16 2200 3100 | 0.108 1.82
L Series 6 31.00 4,400 091 18.6
02 mm ML42HS3L8600
L Parallel 12 31.00 4,400 0.23 47
T T 800 110 | 16200 89 116 26
3 Stack L Series 8 3200 4,500 058 10.9
ML42HS3L8800
L Parallel 16 3200 4500 | 0.144 2.7
N Preferred model
www.moonsindustries.com MOONS’
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Dimensions: mm (in)

55.640.5

= &

(2.18920.020)

34.9+0.25

(1.37420.010)

@55.52+0.05
(@2,186:0.002)=

©19.05.9 01
(0.75.8 0005)

ML42HSO0
ML42HS0L4210 =4= 320Vdc, 2.1 Arms
Bipolar Drive
= 160 Vdc, 2.1 Arms
— 72 Vdc, 2.1 ATms
12.00 1699
10.00 1416

@
=
=

-

*

£ 1mE
o\ 8
g 600 - 850 o
= \ . 3
g \ N, e g
S 400 ] % 568 (S
A\ |
200 S e 283
0,00 0

Steps/Sec 0 1,000 2,000 3000 4,000

RPM 0 a0 600 900 1200
Speed

ML42HS0L4420 MLA2HSOL8420 = = 160 Vdc, 3.7 Arms
Bipolar Drive == 72Vdc, 4.2 Arms

ML42HSOL4600 ML42HSOLBG00 == 72 Vdc, 5.5 A tms
Bipolar Drive == 48 Vdc, 5.5 A rms

1200 1699
1000 1416
£ 800 \"- 1135
£ \ *\ g
g 600 N— 80
g 400 i T, 56 &
= o R T -
2,00 L 283

0.00 ! ! 0
StepsiSec 0 1000 2000 3000 4,000
RPM ¥ : ' ’

0 300 600 900 1200
Speed

ML42HSO0L4X20 ML42HSOL8600 === 48 Vdc, 9 A rms
Bipolar Drive == 24 Vdc, 10 A rms

ML42HSO0L4840 ML42HSOL8420 = 48 Vdc 7 Arms
Bipolar Drive === 24 Vdc, 7 A rms
12.00 1,699
10.00 1416
T 800 - 1133 5
Z N\ B
o 600+ 850 o
% \‘\\\\\ g
(=}
S 400 NI 566 (O
NS —l=a
2.00 ~<* - 283
0.00 0
Steps/Sec 0 1,000 2000 3000 4,000
REY 0 300 600 900 1200
Speed
MOONS’

maving in beller ways

Speed

ML42HS2L4600 ML42HS2L8600 = = 160 Vdc, 4.5A rms
Bipolar Drive == 72 Vdc, 5 Arms

ML42HS2L.4800 ML42HS2L8800 == 72 Vdc, 6 A rms
Bipolar Drive e 48 Vdc, 6 A rms

20.00 2832
18.00 2549
16.00 = 2,266
= 1400 TRe= 1982 €
2 1200 W\ 1699 §
2 10.00 A ‘\ 1416 2
g 800 - - 1133 5
5 \ ‘s‘ i
© 600 ] ==t @0 °
400 ‘Iﬁ == 566
200 283
0.00 | 0
Steps/Sec 0 1000 2000 3000 4,000
REM. 5 300 600 900 1200

Speed

ML42HS2L4X60 MLA2HS2LBB00 == = 48 Vdc, 12A rms
Bipolar Drive == 24 Vdc, 12 A rms

ML42HS2L.4X20 ML42HS2L8600 — 48 Vdc, 9 Arms
Bipolar Drive e 24 Vdc, 9 A rms

20,00 2832
18.00 2549
16.00 2,266
—14.00 1R 1982
2 12.00 ‘\\V 1699 §
g 1000 - NI 1416y
g 800 T\ Ps 1138 &
= 600 < - 850
N NS
400 tb-:gh-—_—_ 566
200 re = 283
0.00 0
Steps/Sec 0 1000 2000 3000 4,000
REM' 4§ 300 600 900 1200

Speed

www.moonsindustries.com

L Max. o110
ML42HS0=100(3.94) (4.331)
ML42HS2=151(5.94) 089
ML42HS3=202(7.95)|  @8.303 (3.504)

| (20.327*3:912) ™y &
| | g 476350m

f§ (0.1875.02)
NS 0

) ~ 21.08.9.432

| (©0.830.5 017)

152 J]H[

(0.06) AWG18 UL3266

300+10(11.8+0.4) m
ML42HS2 ML42HS3
ML42HS2L4240 —&= 320Vdc, 2.4 Arms ML42HS3L4270 —&= 320Vdc, 2.7 Arms
Bipolar Drive Bipolar Drive
e 160 Ve, 2.4 A rms e 160 Vi, 2.7 A rms
— 72 \/dc, 2.4 Arms - T2 Vdc, 2.7 Arms

20,00 2832 25.00 3540

1800 s 2,549 \\

16.00 s 2,266 20,00 5 2832
£ 10 Ty 1982 € = \ 5 =
2 1200 A 1699 B Z 1500 2124
o 10.00 . 1416 @ @ Y P
3 \ \ N =] = . 3
g 800 I\ —"v] 1133 & g 1000 N 1416 &

P, -
© 600 3™ © e \ NG S =

400 N 566 500 - — — 708

200 283

000 0 000 0
Steps/Sec O 1,000 2000 3000 4000 Steps/Sec 0 1000 2000 3000 4,000

RPM 6 a0 60 %00 1200 RPM 5 a0 600 900 1200

Speed

ML42HS3L4600 ML42HS3L8600 == = 160 Vdc, 4.5 A rms
i Bipolar Drive —e- 72Vde, 5AMS

ML42HS3L4800 ML42HS3L8800 = 72 Vdc, 6 A rms
Bipolar Drive === 48 Vdc, 6 A rms

25,00 3540
20,00 2832
= £
£ 1500 2124 §
g El
51000 1416 &
g k5
500 = 708

0.00 0

Steps/Sec 0 1000 2000 3000 4,000

RPM 0 200 600 900 1200
Speed

ML42HS3L4X60 ML42HS3L8800 = = 48Vdc, 12 A rms
Bipolar Drive = 24 Vdc, 12 A rms

MLAZHSIL4X20 MLAZHS3LB600 —— 48 Vdc, 8 A'ms
Bipolar Drive === 24 Vdc, 9 A rms

2500 3540
2000 - 2832

- B

£ 1500 2124 N

3 \ 5

& 1000 - 3 1416 &

& Ns. 8
500 = Tg-..._ 708
0.00 | 0

Steps/Sec 0 1000 2000 3000 4,000

R 0 300 600 900 1200
Speed

2 Phase

Step
Motors
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17HC Series: 1.2° - Size 17, 3 Phase Encapsulated

17HC - 3 Phase

o Phases
e  Steps/Revolution
e  Step Accuracy

3
300
+5%

e  Shaft Load (20,000 Hours at 1000 RPM)

Axial

Radial
. IP Rating
e  Approvals
e  Operating Temp.
o Insulation Class
° Insulation Resistance

65 N (15 Lbs.) Pull
29 N (6.5 Lbs.) At Flat Center

40

RoHS

-20°C to +50°C
B, 130°C

100 MegOhms

25N 55.6 Lbs.) Push

A 17HC2005N P 08 0.36 51 10.6 145
(1322:) 17HC2006N P 15 0.36 51 35 48 14 2 57 031 | 0245 054
‘ ‘ 17HC2002N P 2.3 0.36 51 1.67 1.99
A 17HCB003N P 0.82 0.46 65 13.8 21
(14‘2;:‘) A 17HCB004N P 15 0.46 65 4.4 6.5 25 35 82 0.45 035 077
o 17HC6005N P 23 0.46 65 1.88 2.7
N Preferred model
Dimensions: mm (in) - @
24105 L Max.
(0.945+0.020) 17HC2=34(1.34) 43.8
15 17HC6=43(1.69)
(0.591)
3 Phase '
Step ‘ 1
Motors 2229 0ss —r—
(0.866.9 002) 2-M3
| 1 Depth 4.5(0.18)Min .
A SE
4.5£0.1 - @44.3Max. Cla
(0.177%0.004) (@1.744 Max.)
@58 012 (0.208) IE-
(0.1969.9 0005) 11.1 Pin 1 12(047)
(0.44) JST S3B-PH-K-S(LF)(SN)
Mating Connector With Leads (order separately)
Dimensions: mm (in)
3 Lead Part Number 4634 1402 04496
‘ 300£10
‘ (11.8+0.4)
3 | | }— GREEM
2 === 3—— WHITE
1 - 3—— RED
Housing: JST PHR-3 \\ AWG26 UL3266
Terminal: JST SPH-002T-P0.5S
55 www.moonsindustries.com MOONS’
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MOONS’ 17HC, 3 phase step motors, offer numerous advantages:

More Torque

Low Noise

Low Vibration

Low Resonance
Encapsulated Constr

Molded Stator

Encapsulated winding >>>>
Better sealing >>>>
Reduced vibration >>>>

Large Ball Bearings
Large shaft loads >>>>
Long Life >>>>

High Winding Fill

uction

Runs cooler — Longer life
Longer life
Smoother moves — Quieter

Fewer design restrictions
Less down time

Larger wire size >>>> More torque
Uses less energy >>>> Longer battery life
17HC2 17HC6
1THC2006N == 48Vdc, 08AMmMS 1THCE003N == 48Vdc, 082Ams
3 Phase Drive == 36 Vdc, 0.8 Arms 3 Phase Drive —e= 36 Vdc, 0.82 A rms
s 24 Vdc, 0.8 Arms w24 \dc, 0.82 A rms
— 12 Vidc, 0.8 Arms — 12 Vdc, 0.73 Arms
040 57 050 n
035 50 045 64
040 57
030 2 —~ P
= ) £ — 035 (8o 5 T
é 025 .\L\ B 3 é 030 A\ Q‘ 3 2 3
o 020 «\\ —t———1—t 28 o © 025 ‘\*"‘”7*—“7 3B o
E 0.15 \ > S 2 g % 020 \\‘\:\ ® B
* <4 (=} <]
= 1 \ \ o e Y 1 = = 015 ~ 21 B
510 Ny NSl 4 0.10 ‘\,‘ — 14
005 —tasl7 bl O . S T
0.00 0 0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000 StepsiSec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1600 RPM 0 300 600 900 1200 1500 1600
Speed Speed
17HC2006N == 48Vdc, 1.5 Arms 17HC6004N === 48Vdc, 1.5 Arms
3 Phase Drive —e= 36 Vdc, 1.5 Arms 3Phase Drive —#= 36 Vdec, 1.5 Arms
w24 Vdc, 1.5 Arms s 24 Vdc, 1.5 A rms
— 12 Vdc, 1.5 A ms — 12 Vdc, 1.5 A ms
040 57 0.50 n
035 50 045 64
040 57
z 030 .W&‘ L 2z o 0% ‘\.\'.\ 50 T
z 025 \ \ % % 35 B z 030 ‘ - 2 B
o 020 LM %8 o ® 025 A B g
S "] S~ 3 E L AN S s
g 015 = 27 g g 020 S % T
= e Y 2 IR AN ENEN 2 R
0.10 \ - - 14 0»10 \\ \ L - ~al 14
k. T ™
005 M~ = 7 i ~ e Rl L
0.00 0 0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000 StepsiSec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 0 200 600 900 1200 1500 1800 RPM 0 300 600 900 1200 1500 1800
Speed Speed
17HC2002N == 48Vdc, 23 Arms 17HC6005N == 48Vdc, 23 Arms
3 Phase Drive —e- 36 Vdc, 2.3 Arms 3Phase Drive —- 36 Vdc, 2.3 Arms
s 24 Vdc, 2.3 Arms s 24 Vdc, 2.3 Arms
— 12 Vdc, 23 Arms — 12 Vdc, 2.3 Arms
040 57 0.50 n
035 50 045 64
040 57
030 — 2 P
ARG TN B AN 0
5 025 NS ] 5 030 \ \\ \\ 2 3§
g 020 \‘\ <1 8 g g 025 A VIR B g
g 015 \ >~ ol T T 020 = 28 T
e e~ 2 £ 015 I=alp #
0.10 Py 14 : N SN T ted
— — 0.10 \\ oy 14
005 7 005 7
0.00 0 0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000 StepsiSec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 0 200 600 900 1200 1500 1800 RPM 0 300 600 900 1200 1500 1800
Speed Speed

MOONS’

moving i betler ways

www.moonsindustries.com
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ML24HC / PL24HC Series: 1.2° - Size 24, 3 Phase

° Phases
e  Steps/ Revolution
e  Step Accuracy

3
300
+5%

e  Shaft Load (20,000 Hours at 1000 RPM)

Axial

Radial
o IP Rating
e Approvals
e  Operating Temp.
° Insulation Class
o Insulation Resistance

ML24HC 4 P 3 150 -E

Motor Technology |
M High Torque Step Motor
P PowerPlus Step Motor
Basic Motor Length (Max)

40N (
130 N
70N (

40

RoHS

-20°C to +50°C
B, 130°C

100 MegOhms

9 Lbs.) Push
(30 Lbs.) Pull
15.5 Lbs.) At Flat Center

Options

4 455mm (1.791n.)
8  55.5mm(2.19in.)
A 77.5mm(3.05in.)

Electrical Connection

1 Stack Winding

Omit  No Options
-E 0.25 inch Diameter Rear Shaft
with Encoder Mounting Holes

2 Stack

L  Leads

###  Current rating x 100

Number of Connections

3 3 Lead-Bipolar

P Plug-In Connector

Dimensions: mm (in)

= &

20.6£0.5 L Max. 13+1 060
(0.811x0.020) ML24HC4=45.5(1.79) (0.512+0.040)
ML24HC8=55.5(2.19) 0
15 ML24HCA=77.5(3.05) 26.350.012 o
{0590 (0.25 8 0905) __4-04.5'0
’ | (4-20.177°3°%)%
1
OPTIONAL REAR SHAFT
@36+0.05 4= g—t] 1 EXTENSION,INCLUDES
1.417+0.002 | S— ENCODER MOUNTING:
@ ) N 2-M2.5 ON 19.05(0.75)
51 BOLT CIRCLE
o 0 lll i (0 20) (IN REAR ENDBELL)
6.35.0.017) .
©0.253 L5 | b —|
( 0.0005) (0.06) | 19.9(0.78)
5.8:0.1 | |6 11.5 Pin 1
(0.228+0.004) (0.24) (0.45) JST S7B-XH-A-1(LF)(SN)

www.moonsindustries.com
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ML24HC - 3 Phase

A ML24HC4P3150 P 1.5 0.72 100 48 7.9
2‘15‘7591”; A ML24HC4P3230 P 23 0.72 100 2.1 3.4 28 4 159 0.87 0.65 1.4
A ML24HCAL3410 L 4.1 0.72 100 0.67 1.06
A ML24HC8P3150 P 15 0.97 140 6 15.1
55.5mm A ML24HC8P3220 P 22 0.97 140 27 6.9
(2.19in.) 45 6.4 221 1.2 0.85 1.9
A ML24HC8L3350 L 35 0.97 140 1.09 27
1 Stack
A ML24HC8L3550 L 55 0.97 140 0.52 1.1
A ML24HCAP3150 P 1.5 1.60 230 77 19.6
77.5mm | A \L24HCAP3220 P 2.2 1.60 230 3.9 93
(3.05in.) 75 11 391 2.1 1.35 3
ook | ML24HCAL3340 L 3.4 1.60 230 1.57 37
N ML24HCAL3550 L 55 1.60 230 0.64 1.44

PL24HC - PowerPlus — 3 Phase

N Preferred model

A PL24HC4P3150 P 1.5 0.87 120 48 7
ésfgri”n”; A PL24HC4P3230 P 23 0.87 120 21 3 55 78 159 0.87 0.73 1.6

A PL24HCAL3410 L 4.1 0.87 120 0.67 0.94

A PL24HC8P3150 P 15 1.40 200 6 12.2
55.5mm A p|o4HCEP3220 P 2.2 1.40 200 27 55
(2.19in.) %0 13 221 1.2 0.93 21
UStack | PL24HCBL3350 L 35 1.40 200 1.09 22

A PL24HC8L3550 L 55 1.40 200 0.52 0.88

A PL24HCAP3150 P 1.5 210 300 77 15.7 3P

ase

77.5mMm A plodHCAP3220 P 22 210 300 3.9 7.4 =
(3.05in.) 150 21 391 2.1 1.45 32 €p
oStk | PL24HCAL3340 L 3.4 2.10 300 157 3 Motors

A PL24HCAL3550 L 55 2.10 300 0.64 1.15

N Preferred model

Mating Connector With Leads (order separately)
Dimensions: mm (in)

3 Lead Part Number 4634 1402 04485

‘ 300410 ‘
‘ (11.8+0.4)
GREEN
WHITE
RED

HOUSING:JST XHP-7

AWG22 UL3266

TERMINAL:JST SXH-001T-P0.6

MOONS’ www.moonsindustries.com
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ML24HC4
ML24HC4P3150 == 60Vdc, 1.5Ams
3 Phase Drive —#= 48 Vdc, 1.5Ams
w36 Vdc, 1.5 Arms
— 24 \dC, 1.5 Arms
0.0 113
070 9
0560 8
2o ‘q z
2 050 é,\\, oy
o 040 > 57 o
B 030 — AN 2 g
e W g Tl 2
020 NO—t 8
0.10 3 14
0.00 0
Steps/Sec 0_1,500 3,000 4,500 6,000 7.500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
ML24HC4P3230 == 60Vde, 2Arms
3 Phase Drive == 48 Vdc, 2.3 Arms
36 Vdc, 23 Arms
— 24 \de, 2.3 ATms
0.80 13
070 99
060 - 88
£ - &
£ 050 e nog
g 040 \ . 5 g
g 030 * I 2 g
o NN - -~ =]
= N - e =
020 N L
0.10 14

000
StepsiSec 01,500 3000 4500 6,000 7,500 9, ooo
RPM 0 300 600 900 1200 1500 1800

Speed
ML24HCAL3410
3 Phase Drive e 24 Ve, 3.5 Arms
w12 Vdc, 4.1 Arms
0.80 113
070 99
0560 8 -
£ 050 \ "o
o 040 . 57 o
2 \ N ]
g 030 \ 2 g
= \ \\ S
020 o= = 28
0.10 14
0.00 0

Steps/Sec 01, 500 3000 4, 500 8000 7, 500 9, 000

REM 0 300 800 900 12{10 1500 1800
Speed

ML24HC8
ML24HC8P3150 == 60Vdc, 1.5Amms
3Phase Diive —= 48 Vde, 1.5 A rms
w36 Vdc, 1.5 A rms
— 24 Vdc, 1.5 Arms
1.00 142
0.90 127
0.80 - 13
= 070 4 99
£ w0 A 85
v 050 \‘\ 5:\ &l
& 040 -k 57
© 030 \\ S 42
020 =T B
0.10 e 2y
0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000
RPM. 0 300 600 900 1200 1500 1800
Speed
ML24HC8P3220 == 60Vdc, 22 Arms
3Phase Drive == 48Vdc, 22 Arms
36 Vdc, 2.2 A tms
— 24 \dc, 2.2 A Tms
1.00 142
0.90 127
080 - 13
~ 070 - 5 9
g 080 +—\ :.‘ 85
g 050 i i
g 040 N = ~ 57
= 030 e 42
020 ALY ST S P
— —
010 14

0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000

R 0 300 600 900 1200 1500 1800
Speed

ML24HC8L3350 —a= 48Vdc, 3A™MS
3 Phase Drive
w36 Vdc, 3.5 Arms
— 24 Vdc, 3.5 A rms
1.00 142
0.90 127
0.80 13

= 0.70 oy 99

Z 080 85

v 050 AN 7

2 N\ MY

g 040 - 57

© 030 N __:_:-___ a2
020 ==
0.10 = 14
0.00 0

Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000

RPM 0 300 600 900 1200 1500 1800
Speed
ML24HC8L3550
IPhase Dive 24 Vde, 5Arms
— 12 Vdc, 5.5 Arms
1.00 142
0.90 127
0.80 13

7 070 *\\ 99

£ 080 1\ \\ 85

g 050 \ 71

T 040 57

5 \

F 030 NS 42
020 » ~ —] 2
0.10 14
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000

REM 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

Torque (0z-in)

Torque (oz-in)

Torque (0z-in)

Torque (0z-in)

ML24HCA

ML24HCAP3150 - = 50Vdc, 1.5 Ams
3Phase Diive —= 48Vdc, 1.5 Ams
36 \Vdc, 1.5 A ms
— 24Vdc, 15 Ams
160 227
140 108
_ 120 i -
£ 100 \ 142 %
S 080 |\ 13 o
g 060 oA 85 2
g o e g
a 0.40 \\\‘:'\ g
E ko]
0.20 AN 28
0.00 0
Steps/Sec 0_1,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
ML24HCAP3220 == 60Vdc, 22 Ams
3Phase Drive —#= 48Vdc, 22 Arms
= 36 Vdc, 2.2 Arms
— 24 Vdc, 22 ATms
160 27
140 198
- 120 3 170 s
£ 10 s g
o 080 ‘ 3
& 00 \ARY 85 ©
2 i \ \\g\\ % =]
==l
020 ALY Skt SN

0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000

R 0 300 600 900 1200 1500 1800
Speed

ML24HCAL3340 == 60Vdc, 3Arms
3Phase Drive —#= 48Vdc, 3.4 Arms
e 36 Vde, 3.4 Arms
— 24 Vdc, 3.4 Arms
1,60 227
140 198
120 %\ L
E N o
£ 10 NR w2 g
© 080 L1A T 13 o
g 060 \\‘ S g 5 g
= \ \".,: - =)
020 28
0.00 0
StepsiSec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
ML24HCAL3550 +Phae e — 24166 SATS
— 12 Vdc, 5.5 Arms
160 227
140 198
120 N m =
£ 100 \ \ 2 %
g 080 LTAN L
=3 g
g 060 ~ 85 E
e N N e
040 — 57
0.20 B 28
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000

REM 0 300 600 900 1200 1500 1800
Speed
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PowerPlus PL24HC4

PL24HCAP3150 - = 50Vdc, 1.5 Ams
3Phase Drive —e= 48Vdc, 1.5 Ams
36 \dc, 1.5 A rms
— 24 \dc, 1.5 Arms
0.90 127
0.80 113
0.70 -v 99
= 080 WX 85 £
g Y ) o
£ 050 N\ n L
i A 8
£ 040 AN 57 %
g RS &
S N L (=]
& 030 —— 2 S
020 AT T O [
- R g
0.10 = 14
0.00 0
StepsiSec 0_1,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
PL24HC4P3230 - = 50Vdc, 2Ams
3Phase Drive == 48Vdc, 23 Arms
= 36 Vdc, 2.3 Arms
— 24 Vdc, 23 Arms
0.90 127
0.80 113
070 | 0
= == £
g 0w TR 6
< 050 NS AT n &
S 040 o 57 =
= \ b =L =
5 030 S SO L PP
= 0 | Fo o [
0.20 28
0.10 14

000 0
Steps/Sec 01,500 3,000 4,500 6,000 7.500 9,000
RPM 0 300 600 00 1200 1500 1800

Speed
PL24HC4L3410
3Phase Diive 24 Vdc, 3.5 Arms
= 12Vdc, 4.1 Arms
0.90 127
0.80 113
0.70 4 99
£ 080 S\ 85 £
= \ 8
< 050 ‘ N n <
é; 0.40 I 57 g
S 030 42
020 —r 28
0.10 14
0.00 0
Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000
R 0 300 600 900 1200 1500 1800
Speed
MOONS"’
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PowerPlus PL24HC8

PL24HCEP3150 == 60Vdc, 1.5Amms
3Phase Drive —a= 48 Vdc, 1.5 A s
36 Vdc, 1.5 A rms
— 24 Ve, 1.5 Arms
140 198
120 “\ 170
~ 100 s 42 2
E \ Yy I
Z o080 AN m3 8
g \ AN 8
Z 060 85
g \ NS g
2 40 Ao 57 P
N NMeg~- 1
020 ==l 28
000 0
StepsiSec 0 1,500 3,000 4500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
PL24HCEP3220 == 60Vdc, 22 Arms
3 Phase Drive == 48 Vdc, 2.2 A rms
= 36 Vdc, 2.2 Arms
— 24 Vdc, 2.2 ATms
140 | 198
120 - 170
s
= 1.00 \ ‘\ 2
Z 080 . 13 &
2 060 N I
(=] - - (=]
F 040 R g T A
",
020 el e Sl L 27 (P4

0.00 0
Steps/Sec 0__ 1,500 3,000 4,500 6,000 7,500 9,000

REM 0 300 600 900 1200 1500 1800
Speed

PL24HCBL3350 == 48Vdc, 3ATMS
3 Phase Drive
w36 Vdc, 3.5 Arms
w— 24 Vdc, 3.5 Arms
140 108
120 170
— 100 w2 =
[ \\1\ $
Z 080 N 13 8
8 sl NN 2
|
2 060 NN . i B 32
< SO ) il e
040 N &7
—)
020 — 28
000 0
Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
PL24HCBL3550
3Phase Dive 24 Vdc, 5 A rms
— 12 Vdc, 5.5 Arms
140 198
120 170
—~ 100 1w
£ o
Z 080 \ 13 8
[H o
5 060 B 3
© 040 \\ 5 R
020 N e 28
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 8,000

REM 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

PowerPlus PL24HCA

PL24HCAP3150 == 60Vdc, 1.5AMms
3Phase Drive == 48 Vidc, 1.5 Arms
w36 Vdc, 1.5 A tms
— 24 Vde, 1.5 A tms
200 283
180 255
160 227
— 140 198 T
£ 12 1\ “ 170 N
S 100 \\ x 142 g
2 00 | AU 13 g
5 \ » S
= 060 <= 85 =
040 AN SN 57
: NN [
020 28
000 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 5 300 600 900 1200 1500 1800
Speed
PL24HCAP3220 == 60Vdc, 22 Arms
3 Phase Drive == 48 Vidc, 22 Arms
= 36 Vdc, 2.2 Atms
— 24 \de, 2.2 ATMS
200 l 283
180 - 255
160 N 227
~ 140 - 19 T
g 120 4\ \\\ 170 §
o 100 “‘. 142 o
& 080 AL "z
g0 N g
F 060 \ > 85 =
: \ SNt
040 \\‘__:.'.:,:_ == 57
020 28

0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000

R 0 300 600 900 1200 1500 1800
Speed

PL24HCAL3340 == 60Vdc, 3A ms
3Phase Diive —= 48 Vidc, 3.4 Arms
o 36 \/dc, 3.4 Atms
— 24 Vdc, 3.4 A ms
200 l 283
180 255
160 %‘L 21
g 10 \{‘“ 19% T
2 120 \‘\“ 7m0 §
g 100 " — 142 g
Z 080 T 13 g
g L g
F 060 NS F = 85 F
o ."'n._ b P
040 ~ et 57
020 ol 28
000 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
PL24HCAL3550
2Phase Drive 24 Vde, 5A rms
— 12Vdc, 55 Arms
200 283
180 1= 255
160 227
—~ 140 -‘\\ 198 T
L) \ \\ 170 5
3 100 I\ 42 g
g o080 E 3z
© 060 BN 8 ¥
040 - — 57
020 28
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000

REM 0 300 600 900 1200 1500 1800
Speed
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34HC Series: 1.2° - Size 34, 3 Phase

Phases
Steps / Revolution
Step Accuracy

3
300
+5%

Shaft Load (20,000 Hours at 1000 RPM)

Axial

Radial
IP Rating
Approvals
Operating Temp.
Insulation Class
Insulation Resistance

65 N (15 Lbs.) Push
155 N %35 Lbs.; Pull
220 N (50 Lbs.) At Flat Center

40

RoHS

-20°C to +50°C
B, 130°C

100 MegOhms

34HC - 3 Phase

675mm |~ 34HC0309 L 2 2.80 400 5 19.1

(2.66in) |~  34HCO0310 L 3 2.80 400 23 8.4 100 14 1100 6 16 35
TStack |n 34HCO0305 L 58 2.70 380 0.54 1.95
o7mm |A  34HC1308 L 2 5.40 760 6 28

(382in) |A  34HC1309 L 3 5.30 750 25 12 230 33 1850 10 27 6
28tack 1A 34HC1305 L 58 5.00 710 062 27

1265mm |A  34HC2310 L 2 6.70 950 6.8 36

(4.98in) |~  34HC2311 L 3 6.80 960 33 16.8 350 50 2750 15 38 8.4
3Stack  |A 34HC2306 L 58 6.80 960 0.88 45

N Preferred model

3 Phase
Step
Motors

Dimensions: mm (in)

= @

31.75+0.5 L Max. 19.05£1 086
(1.250.020) 34HC0=67.5(2.66) (0.750.04)

2240.25 34HC1=97(3.82) ©9.525.0 012
(0.866+0.01) 34HC2=126.5(4.98) (20.375.9.0005)

I 4-96.50.2 P
(4-90.25620.008) [®

1 OPTIONAL REAR
SHAFT EXTENSION,
INCLUDES ENCODER

MOUNTING: 2-M2.5
ON @46 BOLT CIRCLE
(IN REAR ENDBELL)

3.175.8.051
(0.1253 002)

@73.025+0.025
(22.875+0.001)

@14.097.9 43
(20.555.8 017)

@12.7.8 012
(90.5.8.0005)

10
5 (0.394)

(0.08)

300+10(11.8+0.4) w

MOONS’
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34HCO

34HC0309 == 320Vdc, 1.7 Arms
3 Phase Drive —e= 160 Vdc, 2 A rms
w— 72Vdc, 2 A rms
— 48 Vdc, 2 A rms

3.00 425
250 354
‘n“ —_
T 200 AT r==1 283 £
£ Tk g
o 150 * St 212 o
3 - -] =]
g Fa g
S 1.00 N = 142 S
\ Te o
0.50 - b4l
0.00 0
Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000
R 0 300 600 900 1200 1500 1800
Speed
34HC0310 —a= 160 Vdc, 25Ams
3 Phase Drive
w72 Vde, 3A rms
— 48 Vde, 3A rms
3.00 425
250 354
E 200 283 £
> T 8
k3
g 150 \ 3c 212 g
o - o
S 100 S, re | 142 8
s \ ~ =
\
0.50 — b4l
0.00 0
Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000
REM 0 300 600 900 1200 1500 1800
Speed
34HC0305 = 72Vdc, 5Arms

3 Phase Drive —e= 48Vdc, 5Arms
= 36 Vdc, 5.8 Arms
— 24 Vde, 5.8 Arms

3.00 425
250 354
£ 2001 = 283 £
£ . [ 2
o 150 — 212 o
=] \ \\ I~ 3
g AN S g
B 100 o~ 12 8
\ [ T~
P Sede.)
0.50 = r 71
000 0
StepsiSec 01,500 3,000 4,500 6,000 7,500 8,000
RPM 0 300 600 900 1200 1500 1800
Speed
MOONS’

maving in beller ways

34HC1

34HC1308 === 320 Vdc, 1.7 A rms
3 Phase Drive —#= 160 Vdc, 2 A rms
e 72Vdc, 2Arms
— 48 Vde, 2 Arms

500 708
450 - 637
400 - 566
3 -
£ 350 - = 4% T
2 300 1t * ‘-\ 425 N
o 250 N EN 34 o
=] ‘ ‘\ ."-u. =]
g 200 Y -1 283 T
2 150 . 212 2
100 N - 142
I — -
050 7
0.00 0
Steps/Sec 01,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
34HC1309 == 160 Vdc, 25 A rms
3 Phase Drive
— 72Vdc, 3Ams
— 48Vdc, 3Ams
5.00 708
450 637
400 -%. 566
= 350 \ L 4% T
Z 300 \ * 05 8
g 250 \ » 34 g
g 200 LN} %3 o
(=] bt (=]
150 = e 212 F
1.00 — 142
=
050 = 1
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 8,000

REM 0 300 600 900 1200 1500 1800
Speed

34HC1305 == 72Vdc, 5Arms
3 Phase Drive —#= 48 Vdc, 5Arms

= 36 Vdc, 5.8 Arms

— 24 Vdc, 5.8 Arms

500 I 708
450 637
400 566
= 350 1 ~ 496 €
2 300 \‘\\ 425 B8
g 250 (" S B g
g 200 \ \\ S = ® g
= 150 G Q‘ ~=L_ 22 "
1.00  ~y =fe o 142
050 7
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 8,000

RPM 0 300 600 900 1200 1500 1800
Speed

www.moonsindustries.com

34HC2

34HC2310 === 320 Vdc, 1.7 Arms
3 Phase Drive == 160 Vdc, 2 A rms
o 72Vdc, 2A rms
— 48 Vdc, 2 A rms

6.00 850
-
5.00 ‘.;__ 708
‘ ‘\ ’E‘
T 400 < 566 <
Z . ~ 8
g 300 - = ~C 25 g
g \ \4\ T~ =
S 200 ~o S 283 8
\ [T -
1.00 - == et 142
0.00 0
StepsiSec 0 1,500 3,000 4,500 6,000 7,500 9,000
RPM 0 300 600 900 1200 1500 1800
Speed
34HC2311 == 160 Vdc, 2.5A rms
3 Phase Drive
e 72 Vidlc, 3A T
— 48 Ve, 3A rms
6.00 850
500 * 708
- . s
£ 400 . 566 5
£ \ Y 8
g 300 - 25 g
E 200 \\ L e 283 E
\\ To~h
1,00 3 142
0.00 0

Steps/Sec 0 1,500 3,000 4,500 6,000 7,500 9,000

REM 0 300 600 900 1200 1500 1800
Speed

34HC2306 == 72Vdc, 5Amms
3 Phase Drive —e= 48 Vdc, 5A rms

= 36 Vdc, 5.8 Arms

— 24 Vdc, 5.8 ATms

600 850
500 - 708
\ —_—
= 400 - 586 <
< \ &\ s
g 300 Ve ] 25 g
A\ g
S 200 \ “ << 283 8
-, -l
100 NS T 142
000 0

StepsiSec 0 1,500 3,000 4,500 6,000 7,500 9,000

RPM 0 300 600 900 1200 1500 1600
Speed
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Step Motor Basics — Applicatons

e Applications
MOONS’ stepping motors are widely used to create the motion needed in many types of equipment.
Examples include:

e office automation: printers, scanners, copy machines

e stage lighting: pointing, focus, color changes, spot size, special effects

e banking: check processing, credit card manufacturing, money
scanners & counters

e medical: body scanning, blood analyzers, chemical analysis

e industrial: textile, packaging, robotics, conveyers, assembly, labeling

e telecommunication: phase shift, Tuning, mobile antenna positioning

e security: camera movement

e automotive: fuel metering, steering control

e What Is A Stepping Motor
Stepping Motors provide precise position and speed control, without the need for feedback devices
to sense position. The operation of step motors is controlled through electrical pulses that the drive
converts to current flowing through the windings of the motor. As the current is switched the motor
rotates in precise steps of a fixed angle. The motor and drive constitutes a low cost control system that
is precise and simple to construct.

¢ Performance Features of MOONS' Stepping Motors
e Accurate Position Control
The number of control pulses defines the motor shaft position. Position error is very small
(less than 1/10th of a degree), and non cumulative.

e Precise Motor Speed

Step motor running speed, is exactly determined by the frequency of the control pulses.
Because the speed is very precise and easy to control, step motors are often used where
coordinated motion control is needed.

e Forward & Reverse, Pause and Holding Function

Motor torque and position control is effective throughout the entire speed range, including
zero speed holding torque. The zero speed holding torque locks the shaft at the desired
position to hold the load in place.

Technical

e | ow Speed Operation
Step motors produce a large amount of torque, and are easy to control, at low speeds. This
often eliminates the need for speed reduction gearboxes, reduces costs and saves space.

e Long Life
The brushless design of step motors leads to motors with a very long life. Step motor life is
usually determined by the life of the bearings.

63 www.moonsindustries.com MOONS’
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Step Motor Basics — Structure & Operation

e Basic Structure

Spring Washer

Stator Laminations

Ball bearing

Magnet

Shaft

Front endbell

Ball bearing

e Operating Principles

In response to each individual control pulse and direction signal,
the drive applies power to the motor windings to cause the rotor
to take a step forward, a step in reverse, or hold in position. For
example, in a 1.8 degree two phase step motor: When both phases
are energized with DC current, the motor will stop rotating and hold
in position. The maximum torque the motor can hold in place with
rated DC current, is the rated holding torque. If the current in one
phase is reversed, the motor will move 1 step (1.8 degrees) in a
known direction.

If the current in the other phase had been reversed, the motor
would move 1 step (1.8 degrees) in the other direction. As current
is reversed in each phase in sequence, the motor continues to step
in the desired direction. These steps are very accurate. For a 1.8
degree step motor, there are exactly 200 steps in one revolution.

Two phase stepping motors are furnished with two types of windings:
bipolar or unipolar. In a bipolar motor there is one winding on each
phase. The motor moves in steps as the current in each winding
is reversed. This requires a drive with eight electronic switches.
In a unipolar motor there are two windings on each phase. The
two windings on each phase are connected in opposite directions.
Phase current is reversed by turning on alternate windings on
the same phase. This requires a drive with only four electronic
switches. Bipolar operation typically provides 40% more holding
torque than unipolar, because 100% of the winding is energized in
the bipolar arrangement.

MOONS’

moving i betler ways
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Rear Endbell

Winding Insulator

Stator Assembly

+VDC

Technical

YYvy YYvy

2 phase step motor with
bipolar driver

?

4k
L Ly

C B D

—

2 phase step motor with
unipolar driver

+VDC
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Technical
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Load Calculations & Tips for Using Step Motors

Load Calculations

Torque load (Tf) Inertia load (TJ)
TT=G™*r Td =J * dw/dt
G: weight J =M * (R1A2+R272) [ 2 L/
r: radius (Kg *cm) -
M: mass

R1: outside radius
R2: inside radius
dw/dt: angular acceleration §

Speed-Torque Characteristics
The dynamic torque curve is an important aspect of stepping motor’s output performance. The
followings are some keyword explanations.

A. Working frequency point express the stepping

Torque

motors rotational speed versus the drive pulse

rate.

n=qg*Hz/(360*D) F. Pull out Torque C. Slew Range
n: rev/sec _

Hz: the frequency value or the driver pulse rate. & P Tor

D: the subdividing value of motor driver B. Startistop region

q: the step angle of stepping motor

E.g.: 1.8° stepping motor, in the condition of 1/2 g: \,\’,,V::,':fnf:?au,i:;z:lncy point J e
SUbleldmg (eaCh Step 0.90) runs at 500Hz its E. Maximum running frequency point

speed is 1.25r/s.
B. Start/Stop region: the region in which a stepping motor can be directly started or stopped.

C. Slew Range: the motor cannot be started directly in this area. It must be started in the start/stop
region first and then accelerated to this area. In this area, the motor can not be directly stopped, either.
Otherwise this will lead to losing-step. The motor must be decelerated back to the start/stop region
before it can be stopped.

D. Maximum starting frequency point at this point, the stepping motor can reach its maximum starting
speed under unloaded condition.

E. Maximum running frequency point at this point the stepping motor can reach its maximum running
speed under an unloaded condition.

F. Pull-in Torque: the maximum dynamic torque value that a stepping motor can load directly at the
particular operating frequency point.

G. Pull-out Torque: the maximum dynamic torque value that a stepping motor can load at the particular
operating frequency point when the motor has been started. Because of the inertia of rotation the Pull-
Out Torque is always larger than the Pull-In Torque.
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Load Calculations & Tips for Using Step Motors

e Calculate the Acceleration Torque
The torque meeded to accelerate the system inertia is often
larger than the friction torque of the load. This limits how quickly m
the load can be accelerated.

As shown by the following graph: the dynamic torque

performance of a stepping motor is constant at low speeds.
But at higher speeds, the torque drops as speed increases F
(influenced by the motor inductance and drive voltage).

A. Accelerated Motion of Straight Line m

Motor’s load value is known as TL, it has to be T

accelerated from FO to F1 in the shortest time -

(tr), what is the value of tr?

(1). Generally TJ = 70%Tm o R =
(2).tr=18*10-5*J * q* (F1-FO)/(TJ-TL)

(3). F (t) = (F1-FO) * t/tr + FO, O<t<tr

B. Exponential Acceleration " O

(1). Generally E? \Tm
TJO = 70%TmO, TL

TJ1 =70%Tm1,

TL = 60%Tm1 FO Fi F
(2). tr = F4 * In [(TJO-TL)/(TJ1-TL)]

(3). F (t) = F2 * [1 — e (-t/F4)] + FO, O<t<tr

F2 = (TL- TJO) * (F1-FO)/(FJ1-TJ0)
F4=1.8*10-5*J* q * F2/(TJO-TL)

Note: J is the rotational inertia of motor rotor plus the load, g is the angle of each step, it equals the
step angle of stepping motor when motor runs in full step.

e Reduction of Vibration and Noise
In a non-loading condition, stepping motors may appear to have vibration or even lose steps when the
motor is running at or close to resonant frequency. Solutions for these conditions include:

Technical

A. Have the motor operate outside of this speed range.

B. Micro-step is used for increasing a motor’s step resolution. By adopting the micro-step driving
method, you can divide one step into multiple steps thereby reducing the vibration. This is
accomplished by controlling the motor’s phase current ratio. Micro-step does not increase step
accuracy. However it will allow a motor to run more smoothly and with less noise. When the motor
runs in half step mode the motor torque will be 15% less than running in full step mode. If the motor
is controlled by sine wave current the motor torque will be reduced by 30% if using the same peak
current.

C. Use 0.9° 2 phase step motor, or a three phase step motor.
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Step Sequence & Schematic Diagrams

e 2 Phase Motors

Bipolar, Full Step Unipolar, Full step
step| Phase 1 | Phase 2 step| Phasel Phase 2
A c B D A O C B M D
1]+ - |+ - 1] - + - *
2l - + ]+ - 2 + - -+
3 - + - + 3 + - + -
4 + - - + 4 - + + -
CW  cw & cow rotation when seen CCW Cw CW & CCW rotation w hen seen CCw
from flange side of the motor. from flange side of the motor.
e 4 Lead (bipolar) e 6 Lead (unipolar)
Connector Pin # Connector Pin #
Lead Motor Motor Lead Motor Motor
Color  Size Size Color  Size Size
8,11,17 14,16 8,11,17 14,16
BLK 1 1 A BLK 1 1 A
} Q YEL 2 3 (0]
GRN 3 5 C GRN 3 5 C
RED 4 7 B RED 4 7 B
WHT 5 9 M
BLU 6 11 D BLU 6 11 D
e 8Lead
8 Lead Connection Options 8 lead Motors
Blpglar Bipolar Unipolar Lead Co.nnector
Series Parallel Color Pin #
A A A BLK 3 A :3
Technical YEL 7 A
[ o _
ORG 4 ¢ :3
C C C GRN 8 (o]
B B B RED 6 B ::'
WHT 2 B
M _
[ % -+ SR c b
D D D BLU 1 D
¢ 3 Phase Motors
STEP Phase Connector Pin# Lead
A B c Size 17 Size 23 Color
+ -
1 A 1 1 RED
2 - +
3 3 " B 2 3 WHT
4 - + C 3 7 GRN
5 + -
6 + -
CW  cw & cow rotation when seen CCW
from flange side of the motor.
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Bearing Life & Shaft Loading

Moons'’ uses high quality bearings optimized for step motors for long life from every motor. To meet
the most demanding applicatons. Most motors can also be provided with larger bearings shafts and

custom construction.

These bearing life curves represent the maximum axial and

radial loads for 20,000 hours L10 bearing life at various speeds.
The shaft radial load limit (and bearing load ratings) are highly
dependent on the the distance from the mounting face where

the load is applied. These curves were calculated with the radial
load applied at the distance from the mounting face shown on the
curve (usually the center of the flat / keyway).

A common cause for shaft (and bearing) failure, are high radial
loads that are created when a pulley is attached to the motor
shaft at a large distance from the motor mounting face, and the
belt has high tension. To avoid this condition mount pulleys
and gears as close to the face of the motor as possible, and
avoid over tightening belts. This will dramatically reduce the shaft stress, and increases the life of the

Radial Loads

Distance

from Mounting

Axial Loads =,

bearings.
All Size 8 20000 Hours, L10 Bearing Life All Size 10 & 11 20000 Hours, 110 Bearing Life All Size 14, 16 & 17 20000 Hours, L10 Bearing Life
Radial Load at: End of Shaft (20mm, 0.79in from mounting) Radial Load at Center of Fiat (size 10 is 10mm & size 11 is 17mm from mounting) Radial Load at: Center of Flat / Key (17mm, 0.65in from mounting)
—+—450 rpm —e—600 pm =900 rpm =450 rpm —e—600 pm =900 rpm =450 rpm —e—600 rpm =900 pm
===1,200pm o 1,800 pm == Shaft Load Limit = ==1,200 pm o« 1,800 pm e Shaft Load Limit ===1,200 pm « o 1,800 pm = Shat Load Limit
Radial Load (Lbs) Radial Load (Lbs) Radial Load (Lbs)
0 1 2 3 4 6 0 1 2 3 4 6 7 8 9 0 1 2 3 4 6 7 8 9
70 16 90 ‘ 20 160 1 3%
80 18 140 $ 3
60 ‘“‘ 13 | b Mg
T - 70 t 16 —~ 120 g 97 =
=50 1 "2 z \ 2 = = 8
= i} Z 60 ‘ B3 £ 100 Hese ho-o. e i
340 Pooe — 93 50 [oageree NF | | § o Fomhoolo Pee, g
5 o ool el Tee |8 3 40 Boag ‘ s 8 | | @™ok e o
3 MR PO TSties ™ B B R ;B T g0 { el [T=eel BE
. — K B, o 3 2 =F .8
Zw et T H:’:"‘a 42 - 3l ARy Wiy 2 < i 3 N [k 0
ood TT~~ 20 LI 4 b
10 - 2 10 uL ¥ b 2 2 4
0 0 0 .‘ 0 0 0
0 5 10 15 20 25 0 5 10 15 20 25 30 35 40 0 &5 10 15 20 25 30 35 40
Radial Load (N) Radial Load (N) Radial Load (N)
All Size 23 & 24 20000 Hours, L10 Bearing Life All Size 34 20000 Hours, L10 Bearing Life All Size 42 20000 Hours, L10 Bearing Life
Radial Load at: Center of Flat / Key (13mm, 0.52in from mounting) Radial Load at: Center of Flat / Key (21mm, 0.82in from mounting) Radial Load at: Center of Flat / Key (34mm, 1.33in from mounting)
—a=450 rpm =a=600 rpm =3é=900 rpm =4=450 rpm —o=600 rpm =3¢=900 rpm =4=450 rpm =600 rpm ==900 rpm
===1,200 pm e 1800mpm === Shaft Load Limit ===1,200 pm * s 1800 mpm ==Shaft Load Limit ===1,200pm « s+ 1,800 pm ===Shaft Load Limit

Radial Load (Lbs)
0 2 4 7 9 11 13 16 18 20

300 o
0“_’.‘.

250 5
. .
- ey et 2
200 ooz o 63
‘E Pedo “‘*-)Hc*“_* e ) 2
8150 ~t e x5 8
= . el --..___‘-"'H-](-K =
%10 e 2%

50 1y

0

0
0 10 20 30 40 50 60 70 80 90
Radial Load (N)

Radial Load (Lbs)
0 11 22 34 45 56 67 79 90
1

500 2
450 101
400 i —

5350 Mo, 78

< s =

Fon ok e, o1

3 ~1 % b e S

3200 LRGN Y 53

x “obe I 11.", B, E

2150 - e N e e ¥ z
100 ST f-,.,‘x* 2

50 g 1
0

0
0 50 100 150 200 250 300 350 400
Radial Load (N}

Radial Load (Lbs)
0 22 45 67 90 112 135

157

1 135

128

= =}

e 03

8 et Mg g

2300 devprl e 7D 67 =

K] Peooal, - g

< 200 LLE - 452
100 2
0 0

0 100 200 300 400 500 600
Radial Load (N)
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Conversion Factors

e Length

Multiply "A" units
by conversion factor
to obtain "B" units

0.03937 0.003281
10 = 0.01 0.3937 0.03281
1,000 100 = 39.37 3.281
25.4 2.54 0.0254 = 0.08333
304.8 30.48 0.348 12 =

0.03527 0.002205
1,000 = 35.27 22.05 9.807
28.35 0.02835 = 0.0625 0.278
453.6 0.4536 16 = 4.448
102 0.102 3.597 0.2248 -

0.102 141.6 0.7376 8.851
0.01 - 10 0.00102 0.102 102 1.416 0.007376 0.08851
0.001 0.1 = 0.000102 0.0102 10.2 0.1416 0.000738 | 0.008851
9.807 980.7 9807 = 100 100,000 1,389 7.233 86.8
0.09807 9.807 98.07 0.01 - 1,000 13.89 0.07233 0.868
9.81E-05 | 0.009807 0.09807 0.00001 0.001 - 0.01389 7.23E-05 | 0.000868
0.007062 0.7062 7.062 0.00072 0.07201 72.01 = 0.00521 0.0625
1.356 135.6 135.6 0.1383 13.83 13,830 192 - 12
0.113 1.3 113 0.01152 1.162 1,152 16 0.0833 -

Inertia

10,000,000 | 54,700 142 3,420 8.85 23.7 0.738
0.0001 - 1,000 5.47 0.0142 0.342 0.000885 0.00237 7.38E-05
1E-07 0.001 -- 0.00547 1.42E-05 0.000342 8.85E-07 2.37E-06 7.38E-08
1.83E-05 0.1829 183 - 0.00259 0.0625 0.000162 0.000434 1.35E-05
0.00706 70.62 70,600 386 - 241 0.0625 0.168 0.00521
0.000293 | 2.926 2,930 16 0.0414 - 0.00259 | 0.00694 | 0.000216
0.113 1,130 1,130,000 6,180 1.6 386 - 2.68 0.0833
0.0421 421.4 421,000 2,300 5.97 144 0.373 - 0.318
1.36 13,600 | 13,600,000 | 74,100 192 4,630 12 32.2 -
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