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MOTION

Danaher Motion has combined high performance step motor
designs with Far Eastern manufacturing capabilities to create
the new CT Series.

CT Series motors incorporate innovative cooling technology (patent pending), high torque magnetic designs,
rugged bearings, and high voltage insulation systems. These features provide high torque motors, which support
large mechanical loads, and can be used with all drives.

Outstanding performance is only part of the CT story. CT Series motors are available in the most popular sizes
(17,23, and 34), and are available in a variety of lengths, windings and shafts.

Custom Motors

Danaher Motion routinely provides motors with many types of
modifications. Please contact us with your specific requirements.

Shaft Modifications

A variety of motor output shaft modifications can be supplied. These
include special flats and keyways, lengths, diameters, through holes
and similar changes which may be needed to allow mounting of
timing belts, pulleys or gears or to facilitate mounting the motor to
the equipment being driven.

Electrical Modifications

Motors can be supplied with a number of electrical modifications,
including: nonstandard lead lengths, electrical connectors and
special windings.
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CT Series Step Motors . . . run cooler, produce more torque, and
support higher shaft loads than any other step motor.

High Torque Magnetic Design (patented)
Large rotor diameter, small air gap, high
energy rotor magnets and computer
controlled winding.

Benefits:
» More torque output
* Higher acceleration

High Voltage Insulation
Insert molded insulation system
encases the stator, eliminating
joints and gaps that can fail.

Benefits:

» Motors can be used with high voltage,
high performance drives

 Extended motor life

¢ Higher reliability
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Cooling Shell (patent pending)

Aluminum shell and aluminum end-caps
quickly remove heat from the motor. This
allows for higher current ratings, especially
when the motor is mounted.

Benefits:

* Increased torque output

o Longer life — lower temperatures
« Smaller motors can be used

Large Bearing System
To accommodate large mechanical loads,
CT Series motors feature large bearings.

Size 23 & 34 motors have the front bearing
retained with a snap ring, and the rear
bearing mounted in an O-ring to prevent
spinout and minimize motor noise.

Benefits:

 Lower system costs. Loads can be
directly mounted on motor shaft
eliminating couplings and load support
bearings

* Excellent for leadscrew applications

* Longer motor life
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Basic Step Motor Operation

CT Series step motors have two windings (two phases) which are energized with DC current. When the current in one
winding is reversed, the motor shaft moves one step, or 1.8°, and the shaft is magnetically held in the new position.

By sequentially switching the current in each winding the position and speed of the motor is easily and precisely
controlled. Simple control combined with high torque output makes these motors extremely useful for many different

motion control applications.

For even finer resolution and smoother operation, micro-stepping drives divide each step into many increments by

controlling the magnitude of the current in each winding.

The performance of hybrid step motors is highly dependent on the current and voltage supplied by a drive. CT Series step
motors can be used with a variety of drives that have a broad range of voltage and current ratings.

Holding Torque

Because motor performance varies greatly with the drive, holding torque is often used as a figure of merit when comparing
hybrid step motors. Holding torque specifies the maximum torque that can be applied to a motor shaft and not cause

the shaft to rotate. It is measured with the motor at standstill and energized with rated DC current. Since the motor is
energized with pure DC current, holding torque is not dependent on specific drive characteristics.

Torque-Speed Curves

As the applied voltage and/or current to the motor is changed, motor performance is altered. Figures 1 and 2 show typical

torque-speed curves using a bipolar chopper driver.
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Figure 1 shows the performance of the same motor driven
by a bipolar chopper drive at different current settings. All
drivers have the same supply voltage. Note that high speed
performance is not appreciably affected by the different
current settings. Low speed running torque, however,
varies considerably with changes in the drive current
setting. When current higher than the rated current of
the motor is applied, torque and motor temperature will
increase (particularly at low speeds). Very high currents
will damage the motor due to demagnetization and/or
overheating.
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Figure 2 shows the performance of the same motor driven
by a bipolar chopper driver with different supply voltages.
All drivers have the same current setting. Note that low
speed running torque is not appreciably affected by supply
voltage differences. High speed performance, however,
varies considerably with changes in supply voltage. Caution
must be exercised when increasing supply voltage as higher
voltages will result in increased motor heating.
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CT Series Model Numbers

ClTP 21 NLEI0ON

Series
CTP Cool Torque Performance Series

Frame Size
1 Sizel7/4.2cm
2 Size23/5.7cm
3 Size 34/8.5cm

Length

0  Short Stack
1 1Stack

2 2 Stack

3 3 Stack
Mounting

N  NEMA Through Holes
E  English Tapped Holes - Size 17 Only
M Metric Tapped Holes - Size 17 Only

Construction/Connection Style

L Leads

S Special

Number of Connections
F  Four

S Six

AA

00
—[Customization

00 Standard Motor
Other numbers serially assigned
for special motors

— Rear Options
AA None
EE English rear shaft & encoder
mounting holes - Size 23 & 34 Only
MA Metric rear shaft - Size 17 Only
SS Special

— Front Shaft Options
N  Round smooth shaft - Size 23 Only
F  Flat - Size 23 Only
K Straight Keyway - Size 34 Only
M Metric - Size 17 Only
S Special

— Winding Current
For 4 lead motors = bipolar current x 10
For 6 lead motors = unipolar current x 10
Examples:
05 0.5Amps
10 1Amp
50 5Amps
00 Special

CT Series Connection Diagrams & Switching Sequences

4 Lead Motors

RED YEL

Bipolar Winding - Full Step

Step BLK (0]3{¢} [3{=»] YEL
1 + - +
2 + +
3 + +
4 + - - +
1 + - +

Direction of rotation as viewed from mounting end

ow of motor.
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Step
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6 Lead Motors

BLACKo
WHT/BLK/ORG©

REDO ©  OYEL
WHT/RED/YEL
Unipolar Winding - Full Step

YEL WHT/BLK/ORG
WHT/RED/YEL

a

BLK ORG RED

+ o+ o+ o+

Direction of rotation as viewed from mounting end of motor. ccw
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CTP1-Size 17

* High torque

¢ Inch or metric mounting
* RoHS Compliant

» Custom Motors

Phases 2

Full Steps per Revolution 200

Step Angle 1.8°

Step Accuracy 5%

Operating Temperature -20°C to +40°C

Insulation Class Class B, 130°C

Insulation Voltage Rating 100 VDC

Insulation Resistance 100 Megohms

Shaft Load (20,000 hrs at 1,500 rpm)
Radial 15 Ibs (6.8 kg) at shaft center
Axial 6 Ibs (2.7 kg) push

15 Ibs (6.8) pull

1080 ] T0L00 | lee MAXLENGTH —3f
(4267 MAX (2007 + 50) o
CT_11=161 (409)
12200 CT_12=192 (48.8)

(31.0) 06 . 551 +.040
| (1.5 > (14.00 £1.02)

i

A
@ 866 (22.00) *_ A—+—

gy | MEET EERETANE S Ly
864 (21.95) Ry —
1 L@ 1969 (5.000)
1964 (5.988)
\ OPTIONAL REAR

' SHAFT EXTENSION
| @ 1956 (5.000)
OPTIONAL MOUNTING 1064 (5.98)
N Mount = 4 x M3 x 0.5 - 6H : : 12" [305] MIN LEAD LENGTH
E Mount = 4 x UNC #4-40 2B 002 (0.051 #22 AWG [0.35mm?] or

#20 AWG [0.56mm?]

Series Motor Torque Detent Torque Thermal Rotor Inertia Net Weight
Motor Mounted Resistance

Typical Mounted 0z-in-S? | kg-cm? Ibs kg
Corin | Nem | ozin | Nem | ozin | nm | Ot
2

CTP10 43 0.30 33 0.23 0.014 6.21 0.00051  0.04 0.45 0.20

CTP11 62 0.44 49 0.35 25 0.018 5.44 0.00075  0.05 0.57 0.26

CTP12 80 0.56 62 0.44 3 0.021 471 0.00106  0.07 0.76 0.34
8
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CT Series Step Motors

P 1 M L M 00
Length —[ Rear Options
0  Short Stack AA None
1 1Stack MA 5mm rear shaft
2 2 Stack
— Winding
Mounting — #  Current (x 10)
E 4-40Tap
M M3 Tap - Leads
F  Four
S Six

4 Lead Motors - Bipolar Ratings

Size Model Number Current Voltage Resistance Inductance
17 basic English mount ams DC VDC ohms +10% mH T |cal

CTP10ELF16MAA00 2 15

Short Stack CTP10ELF06MAA00 0

_____
CTP11ELF17MAA00 17 3.6 2.1 4.2
____
0.68 8.5 125 26
oM 14 304 60
26 28 1.09 19
w43 285 49
10 6.6 6.51 12
. 05 102 17 30

CTP11ELFO7TMAAQQ

CTP12ELF26MAAQ0

2 Stack

CTP12ELF10MAAQ0

6 Lead Motors - Unipolar Ratings

Size Model Number Current Voltage Resistance Inductance
17 basic English mount amps DC VDC ohms +10% mH Typical

CTPlOELSlZMAAOO 1.2 4.2 3.38 2.40

Shen SEE CTPlOELSOSMAAOO

————_
CTP11ELS13MAAQ0 13 4.4 33 34
____

CTP11ELS06MAAQO 0.55

10.4 189 18
____

CTP12ELS20MAAQQ
————_

CTP12ELS08MAAQ0 0.82 8.2 0.1 9.2
————
Rated current is per phase, with the motor mounted, and winding temperature rise AT = 90°C.

Resistance is with winding at 20°C.

2 Stack
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CTP2-Size 23

* High torque

* Heavy duty bearings - excellent for use with leadscrews
* High voltage insulation system

RoHS Compliant

» Custom Motors

Phases 2

Full Steps per Revolution 200

Step Angle 1.8°

Step Accuracy +3%

Operating Temperature -20°C to +40°C

Insulation Class Class B, 130°C

Insulation Voltage Rating 340 VDC

Insulation Resistance 100 Megohms

Shaft Load (20,000 hrs at 1,500 rpm)
Radial 20 Ibs. (9 kg) at shaft center
Axial 50 Ibs. (23 kg) both directions

S v/l R —— 750 £.04 et \|AX LENGTH L 81+.02
(572) MAX (19.1+11) CT_20=162 (41.2) (20.6£0.6)
18560 —m=] CT 21=2.13 (54.1)

(47.14) 4 MTG HOLES CT_ZZ =332 (843)

@ .2500 (6.350)
"‘ 4(§71$8 —‘ / 220051 21(53) 2495 (6.337)
' /
oF T ® |
S |
| ] @ 1500 £ 002
= ©) o —N— —] — T (38.10 + 0.06)
@ 2500 (6.350) |
2495 (6.337) | 0O[003 (0.077)|A]
L 06

by N
DOUBLE ENDED SHAFT [LT:003(0.077
WITH ENCODER MOUNTING
2X #4-40 UNC-2B THRU 12" [305] MIN LEAD LENGTH
ON A & 1.812 (46.03) #22 AWG [0.35mm?] or
#20 AWG [0.56mm?]

Series Motor Torque Detent Torque Thermal Rotor Inertia Net Weight
Motor Mounted Resistance

Mounted 0z-in-S? | kg-cm? Ibs kg
S o e i Bl B
CTP20 100 0.71 75 0.53 4 0.03 3.99 0.0026 0.19 1.0 0.45
CTP21 200 141 160 1.13 7 0.05 BI51] 0.0035 0.24 14 0.65
CTP22 360 2.54 285 2.01 10 0.07 2.62 0.0068 0.48 24 1.10
10
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CT Series Step Motors

TP 2 N L 00
Length Rear Options
0  Short Stack AA  None
1 1Stack EE  English rear shaft with
2 2 Stack encoder mount holes
— Front Shaft
Leads N Round
F  Four F  Flat
S Six
— Winding

## Current (x 10)

4 Lead Motors - Bipolar Ratings

Size Model Number Current Voltage Resistance Inductance
23 base motor ams DC VDC ohms +£10% mH T |cal

CTP20NLF27NAA00 l 11

Short Stack CTP20NLF11NAA00

CTP20NLFO4ANAA0O

CTP21NLF25NAA00 25 3.7 14 5.8
CTP21INLF1I0NAAQ0O

CTP22NLF50NAA00

2 Stack CTP22NLF19NAA0O

CTP22NLFO6NAA0O 19.6 150

6 Lead Motors - Unipolar Ratings

Size Model Number Current Voltage Resistance Inductance
23 base motor ams DC VDC ohms +10% mH Typical
CTP20NLS34NAA00 0.73 0.83

CTP20NLS13NAA00

CTP21INLS48NAA0O

CTP2INLS19NAA0O

CTP22NLS49NAA00

CTP22NLS19NAAQ0

Rated current is per phase, with the motor mounted, and winding temperature rise AT = 90°C.
Resistance is with winding at 20°C.

Short Stack

2 Stack

11
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CTP3-Size 34

* High torque

» Captured front bearing - excellent for use with leadscrews
* High voltage insulation system

RoHS Compliant
¢ Custom Motors

Phases 2

Full Steps per Revolution 200

Step Angle 1.8°

Step Accuracy +3%

Operating Temperature -20°C to £40°C

Insulation Class Class B, 130°C

Insulation Voltage Rating 340 VDC

Insulation Resistance 100 Megohms

Shaft Load (20,000 hrs at 1,500 rpm)
Radial 65 Ibs. (29 kg) at shaft center
Axial 100 Ibs. (45 kg) both directions

38‘;3102DM/§X 119+ .04 <—— MAXLENGTH =~ ——3= - 150
(@02+11) i CT 31=254 (645) (31.75+ 51)
2740 0 o CT_32=3.80(96.5)
(69.60) CT_33=506(1285) — 875+.01
4 MTG HOLES (22.23+ 25)
@ 223 (5.66) \ Iq_ 4%228 39(9.9) —] 555
(58.0) | (14.10)
@ 5000 (12.700)
| 4995 (12.687)
L = @ 2875 + 002 L
o O =5 — i (73.03+0.06) O
f A [271.002 (0.051)
& 3750 (9.525) 1875
3 ‘$‘ 3745 (9.512) ] Y 1855
O[.003 (0.077)[A (4.763)
@112
| |— 06 (1.5)
DOUBLE ENDED SHAFT N
WITH ENCODER MOUNTING 127 [305] MIN LEAD LENGTH [ TT603 (0.077)[A]
#6-32 GND SCREW 2X #4-40 UNC-2B THRU #18 AWG [0.965mm?]
WITH LOCKWASHER ON A @ 1812 (46.03) B.C.

Motor Torque Detent Torque Thermal Rotor Inertia Net Weight
Motor Mounted Re3|stance
e e
CTP31 565 460 22 0.16 2.02 0.0185 1.31
CTP32 1100 78 890 6.3 30 0.21 1.55 0.0370 2.61 6.5 30
CTP33 1570 11 1250 8.8 38 0.27 1.36 0.0555 3.92 9.1 41
12
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CT Series Step Motors

CTP 3 N L 00

Length Rear Options

1 1Stack AA None

2 2 Stack EE English rear shaft with

3 3 Stack encoder mount holes
Leads Winding
F Four ##  Current (x 10)
S Six

4 Lead Motors - Bipolar Ratings

Size Model Number Current Voltage Resistance Inductance
34 base motor ams DC VDC ohms +10% mH T 0 |cal

CTP3INLF72KAAQ0 _0 2 _
___
1 Stack CTP3LNLF28KAAQD _—
___
CTP32NLF73KAAQ0 _—
___
CTP32NLF28KAAQD

CTP33NLF75KAAQ0 7.5 34 0.4 4.0
CTP33NLF29KAA00

6 Lead Motors - Unipolar Ratings

Size Model Number Current Voltage Resistance Inductance
34 base motor ams DC VDC ohms +10% mH Typical

3 Stack

CTP31NLS56KAAQ0 0.53 1.9

1 Stack _____
CTP31NLS22KAAQ0
CTP32NLS36KAA00 3.6 5.8 1.6 7.6
CTP33NLS59KAA00

3 Stack ————_

CTP33NLS23KAA00 10.0 431

Rated current is per phase, with the motor mounted, and winding temperature rise AT = 90°C.
Resistance is with winding at 20°C.

13
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Conversion Factors

Length Force

0 3937 0 03281 1000 === 35.27 2.205 9.807

------ ------
inch 2.5 0.0254 === 0.08333 453.6 0.4536 === 4.448
------ ------
Multiply units of “A” by indicated factor to obtain units of “B” Multiply units of “A” by indicated factor to obtain units of “B”

Inertia

ﬂ : . : . Ib-ft-sec?
2 2 2 _in2 _in- 2 -in? -in- 2 -ft2
h kgcm — — - o (Slug ftZ)

kgcm? 0.0001 1,000 5.457 0.01416 0.3418 0.000885 0.002373  7.376 x 10°
Ceemmay om - o e o e o Tas
o0z-in’ 1.829x 10° 0.1829 182.9 0.00259 0.0625 0.000162 0.000434  1.349x 10°
----------
Ib-in? 0.000293 2.926 2,926 0.04144 0.00259 0.006944 0.000216
----------
Ib-ft? 0.04214 421.4 4214 x 10° 2,304 5.968 0.373 0.0318

Multiply units of “A” by indicated factor to obtain units of “B”

Torque

m

1x10° 0.00102 0.102 1.416 0.007376 0.08851

kgm @ 9.807 980.7 9.807 x 107 = 1x10° 1,389 7.233

gecm 9.807x 10°  0.009807 980.7 0.00001 0.001 0.01389 7.233x10°  0.000868

1.356 135.6 1.356 x 107 0.1383 13.83 13,830

Multiply units of “A” by indicated factor to obtain units of “B”
(1) Sometimes written as kpm, kpcm, and pcm, respectively, to denote the force equivalent to the kg and g mass

14
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USA, CANADA or MEXICO

Danaher Motion

203A West Rock Road

Radford, VA 24141 USA

Phone:  1-540-633-3400

Fax: 1-540-639-4162

Email: DMAC@danahermotion.com
Literature: LitRequest@danahermotion.com

ASIA

China

Danaher Motion

Rm 2205, Scitech Tower

22 Jianguomen Wai Street

Beijing, China, 100004

Phone:  +86 10 6515 0260

Fax: +86 10 6515 0263

Email:  chinainfo@danahermotion.com.cn

Japan

Danaher Motion Japan

2F, Sigma Hatchobori Bldg,

2-7-1 Hatchobori Chuo-ku,

Tokyo 104-0032 Japan

Phone:  +81-3-6222-1051

Fax: +81-3-6222-1055

Email:  info@danahermotion.com

EUROPE

France

Danaher Motion

C.P. 80018

12, Rue Antoine Becquerel - Z.1. Sud
F-72026 Le Mans Cedex 2

France

Phone:
Fax:
Email:

+33(0) 24350 03 30
+33(0) 243 50 03 39
sales.france@tollo.com

Germany

Danaher Motion GmbH
Wacholderstr. 40-42

D-40489 Dusseldorf

Germany

Phone:  +49 (0) 203 9979-0

Fax: +49 (0) 203 9979-155
Email:  info@danahermotion.net

Italy

Danaher Motion srl

Largo Brughetti ZI

20030 Bovisio Masciago (Ml)
Italy

Phone:  +39 0362 59 42 60

Fax: +39 0362 59 42 63
Email:  info@danahermotion.it

Sweden

Danaher Motion

Box 9053

SE-29109 Kristianstad
Sweden

Phone:  +46 (0) 44 24 67 00
Fax: +46 (0) 44 24 40 85
Email: helpdesk@tollo.com

UK

Danaher Motion

Chartmoor Road,

Chartwell Business Park

Leighton Buzzard, Bedfordshire

LU7 4WG. United Kingdom

Phone:  +44 (0) 1525 243 243

Fax: +44 (0) 1525 243 244

Email: uksales@danahermotion.com
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