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This application manual defines the performance capabilities of CDA InterCorp’s stepper motor
product line  with  optional  position, velocity, or acceleration feedback, detent or friction brakes,
in-line or right angle geartrains, and linear conversion modules.  

The design data contained herein reflects the continuous demand for improved performance, effi-
ciency, and reliability while simplifying drive techniques, and minimizing size and weight.  CDA
products are designed to operate under the most demanding requirements of MIL-STD-810, while
maintaining remote and automatic control of speed, torque, and/or position.   These Controllable
Drive Actuators are used in aerospace, outer space,  defense, commercial aviation, "down hole" ,
and industrial control applications.  

With over 30 years in the industry,  CDA’s core philosophy of modular standardization has with-
stood the test of time.   Each module design utilizes the same inventoried piece part standards,
materials, and construction techniques.  Inherent in our standard modules is unequaled reliabili-
ty and ruggedness, while maintaining flexibility in providing "custom"  requirements and extreme-
ly responsive prototype deliveries.  

CDA maintains a  quality control system which assures tracibility and product assurance and per-
formance.     A government quality representative is available to provide source inspection, as
required.  

For responsive support to your specific requirements, please write, phone, or fax CDA directly.
CDA’s System Application Engineers are available to visit your facility to assist in the selection and
integration of our rugged,  high reliability products in your system.  CDA provides marketing per-
sonnel throughout the United States and internationally.
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CDA’s stepper motors provide an incremental step output
depending on the excitation logic applied to the motor wind-
ings.   These stepper motors provide high running torque
capacity per unit weight and size.  Their high performance and
excellent stepping accuracy make these components ideal in
open loop positioning systems, incremental rate control sys-
tems,  or limited angle rotary switches.   Samarium cobalt rare
earth magnets, high grade stainless steel construction, and
class H225 insulation system assure rugged, reliable perfor-
mance under the most severe operating conditions.   

Applications for stepper motors include timing devices, field of
view mechanisms, rotary solenoids, electro-optics, filters, anten-
na drives, robotics, and pointing mechanisms.   CDA’s high per-
formance, high reliability stepper motors are ideal for these and
other applications where size, weight, and reliability are critical.
Advantages of stepper motors include simple electronics, high
torque efficiency, precision step angles, and repeatable position
increments.

CDA has the ability to provide these components with integral-
ly mounted gearheads, brakes, position sensors, and rate sen-
sors.   All options are integrally mounted with no intermediate
couplings, and have been qualified to the most demanding
requirements of MIL-STD-810.    

The performance characteristics tabulated in this catalog   indi-
cate the capabilities of CDA’s stepper motors at various power
inputs.  It is important to note that "Motor Code" does not rep-
resent an off the shelf product, it merely delineates the motor’s
performance at a specific power level.  CDA will custom wind a
motor that is tailored for your application, even if the required
performance falls between the tabulated performance data.   

A stepper motor’s performance is affected by load inertia.  The
design engineer must consider load inertia in dynamic step
applications.  If an application has a significant load inertia, the
pulse rate may be "slewed", or increased dynamically, to obtain
greater performance.  The tabulated "No Load Response Rate"
and "Max Power Output" characteristics are tabulated for iner-
tially small reflected loads (Inertia Factor ≈1.0).  

Figure 1 shows a typical pulse rate vs. torque curve.   This per-
formance is at +25˚ C, with a total inertia factor of 1.00 (load
inertia ≈ 0).  Also noted in this figure are some common terms

used throughout the catalog.   The Pull In Torque is the load
torque which the stepper motor can pull in from rest  or reverse
direction, at a specific pulse rate.   The pull out torque is the
torque which will pull the motor out of dynamic operation.  The
pull out torque falls along the "Slew" line, and is independent
of load inertia.  

Figure 2  shows the same stepper motor at +25˚ C, but with a
total inertia factor of 2.0.  Notice how the Slew Rate, Pull Out,
Low Pulse Rate, and Holding performance have not changed,
but the Response Rate and Pull In Torques have been reduced.
To calculate the total inertia factor, see page 21 for stepper
motor equations.

Figure 3 shows the same frame size motor in a system with an
inertia factor of 2.0, and  with redundant motor windings.
Notice that  the Slew and Response rates are the same as in fig-
ure 2, however, the motor holding torque and torque at low
pulse rate have been reduced by a factor of 0.707.   For analy-
sis purposes, if you multiply  the motor Km  by 0.707,  the
analysis is linear.    This same factor of 0.707 may be applied to
unipolar driven motors.   Unipolar - Redundant motors would
have a 50% reduction in torque and Km  from the values tabu-
lated in this catalog. 

It is recommended to fill out the Application Information Data
Sheet on page 25, and fax this information directly to CDA, for
verification of actuator performance in your system. 
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STEPPER MOTORS



Motor  Mechanica l  Data

SYSTEM INTERNATIONAL  (DIMENSIONS IN mm)

MOTOR
TYPE A B C D E F G WEIGHT

(kg)
INERTIA
(kg-m2)

Coulomb
Friction
( Nmm)

12 19.05 15.75 2.06 12.700 1.02 3.18 19.81 0.037 6.71 E-08 1.06

16 25.40 21.03 2.79 15.875 3.18 4.75 25.27 0.078 2.61 E-07 2.47

20 31.75 26.16 3.28 19.050 3.18 6.35 32.51 0.142 7.06 E-07 4.23

24 38.10 31.75 3.78 22.225 3.18 6.35 39.37 0.241 1.69 E-06 8.47

32 50.80 42.42 4.50 28.575 3.18 9.53 48.54 0.540 7.06 E-06 14.1

40 63.50 52.83 6.76 38.100 3.18 12.70 55.00 0.91 2.39 E-05 21.2

48 76.20 63.50 6.76 44.450 3.18 12.70 63.50 1.80 5.49 E-05 35.3

Notes:
1. Pilot to pinion concentricity = 0.0007 inches [0.018 mm] TIR.
2. Flange to pinion perpendicularity = 0.0007 inches [0.018 mm] TIR.
3. Composite error of assembled pinion = 0.011 inches [0.028 mm] TIR.
4. Other mounting configurations are available on request.
5. Contact CDA’s engineering department for type 40 and 48 performance data.
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IMPERIAL UNITS (DIMENSIONS IN INCHES)

MOTOR
TYPE A B C D E F G

WEIGHT
(Oz.)

INERTIA
(Oz-In-s2)

Coulomb
Friction
(Oz-In)

12 0.750 0.620 0.081 0.5000 0.040 0.125 0.780 1.2 9.50 E-06 0.15

16 1.000 0.828 0.110 0.6250 0.125 0.187 0.995 2.8 3.70 E-05 0.35

20 1.250 1.030 0.129 0.7500 0.125 0.250 1.280 5.0 1.00 E-04 0.60

24 1.500 1.250 0.149 0.8750 0.125 0.250 1.550 8.5 2.40 E-04 1.20

32 2.000 1.670 0.177 1.1250 0.125 0.375 1.911 19 1.00 E-03 2.00

40 2.500 2.080 0.266 1.5000 0.125 0.500 2.170 32 3.38 E-03 3.00

48 3.000 2.500 0.266 1.7500 0.125 0.500 2.500 64 7.78 E-03 5.00
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

60-2P2-21 09 60.1 81.7 6 57. 3.5 031 0591 83. 6.2 4 062 0093 2 543 5715

01-2P2-21 09 73.1 76.9 01 79. 8.6 041 0012 84. 4.3 8 082 0024 6 074 0507

02-2P2-21 09 49.1 7.31 02 73.1 7.9 571 5262 86. 8.4 61 053 0525 41 007 00501

03-2P2-21 09 73.2 7.61 03 86.1 9.11 012 0513 48. 9.5 42 024 0036 12 009 00531
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

60-4P2-21 54 29.1 6.31 6 63.1 06.9 002 0051 86. 8.4 4 004 0003 3 554 2143

01-4P2-21 54 84.2 5.71 01 57.1 4.21 042 0081 88. 2.6 8 084 0063 6 006 0054

02-4P2-21 54 15.3 8.42 02 84.2 5.71 092 5712 42.1 8.8 61 085 0534 21 009 0576

03-4P2-21 54 13.4 4.03 03 50.3 5.12 033 5742 25.1 7.01 42 066 0594 91 0511 5268
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

60-6P2-21 03 22.2 7.51 6 75.1 1.11 262 0131 87. 5.5 4 525 5262 3 006 0003

01-6P2-21 03 78.2 3.02 01 30.2 3.41 213 0651 20.1 2.7 8 526 5213 5 518 5704

02-6P2-21 03 60.4 7.82 02 78.2 3.02 083 0091 44.1 2.01 61 067 0083 21 0021 0006

03-6P2-21 03 79.4 1.53 03 15.3 8.42 054 0522 67.1 4.21 42 009 0054 81 0061 0008
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

60-2P3-21 06 22.1 16.8 6 68. 70.6 511 0511 34. 40.3 4 033 0033 3 004 0004

01-2P3-21 06 85.1 2.11 01 21.1 19.7 091 0091 65. 59.3 8 083 0083 5 535 0535

02-2P3-21 06 42.2 8.51 02 85.1 2.11 232 0232 97. 85.5 61 564 0564 21 008 0008

03-2P3-21 06 47.2 3.91 03 49.1 7.31 072 0072 79. 58.6 42 045 0045 81 5201 05201
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

60-4P3-21 03 80.2 7.41 6 74.1 4.01 362 5131 47. 22.5 4 625 0362 3 006 0003

01-4P3-21 03 96.2 0.91 01 09.1 4.31 313 5651 59. 17.6 8 626 0313 5 618 0804

02-4P3-21 03 08.3 8.62 02 96.2 0.91 083 0091 43.1 64.9 61 067 0083 21 0021 0006

03-4P3-21 03 66.4 9.23 03 92.3 2.32 054 0522 46.1 6.11 42 009 0054 81 0061 0008
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Notes:
1. Source voltages as required.
2. Other performance characteristics and power levels available on request.
3. Performance tabulated at +25˚ C  unit temperature. 
4. Note: the 6 pole two phase is the preferred standard.
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

01-2P2-61 09 07.2 1.91 01 19.1 5.31 88 0231 69. 87.6 7 571 5262 4 291 0882

02-2P2-61 09 28.3 0.72 02 07.2 1.91 011 0561 53.1 35.9 41 022 0033 01 513 5274

04-2P2-61 09 93.5 1.83 04 18.3 9.62 831 0702 09.1 4.31 52 572 5214 42 084 0027

06-2P2-61 09 16.6 7.64 06 76.4 0.33 061 0042 43.2 5.61 04 023 0084 93 046 0069
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

01-4P2-61 54 44.5 4.83 01 58.3 2.72 041 0501 29.1 6.31 7 082 0012 3 082 0012

02-4P2-61 54 66.7 1.45 02 24.5 3.83 581 8831 17.2 1.91 41 073 5772 8 514 2113

04-4P2-61 54 8.01 2.67 04 46.7 9.35 522 8861 28.3 0.72 52 054 5733 91 026 0564

06-4P2-61 54 3.31 9.39 06 04.9 4.66 542 8381 07.4 2.33 04 094 5763 13 577 2185
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

01-6P2-61 03 47.5 5.04 01 60.4 7.82 881 049 30.2 3.41 7 573 5781 3 593 5791

02-6P2-61 03 21.8 3.75 02 47.5 5.04 052 0521 78.2 3.02 41 005 0052 6 085 0092

04-6P2-61 03 5.11 2.18 04 31.8 4.75 513 5751 60.4 7.82 52 036 0513 71 009 0054

06-6P2-61 03 0.41 8.89 06 09.9 9.96 263 0181 59.4 9.43 04 527 5263 72 0021 0006
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

01-2P3-61 06 62.3 0.32 01 03.2 2.61 411 0411 51.1 21.8 7 822 5722 3 632 0632

02-2P3-61 06 16.4 5.23 02 62.3 0.32 841 0841 36.1 5.11 41 592 0592 6 563 0563

04-2P3-61 06 15.6 0.64 04 06.4 5.23 181 0181 03.2 2.61 52 263 5263 71 055 0055

06-2P3-61 06 89.7 3.65 06 46.5 8.93 202 0202 28.2 9.91 04 504 0504 72 807 5707
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

01-4P3-61 03 35.5 0.93 01 19.3 6.72 881 049 69.1 8.31 7 673 0881 3 693 0891

02-4P3-61 03 38.7 3.55 02 45.5 1.93 052 0521 77.2 6.91 41 005 0052 6 085 0092

04-4P3-61 03 1.11 4.87 04 58.7 4.55 513 5751 29.3 7.72 52 036 0513 71 009 0054

06-4P3-61 03 6.31 0.69 06 26.9 9.76 363 5181 18.4 0.43 04 627 0363 72 0021 0006
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Notes:
1. Source voltages as required.
2. Other performance characteristics and power levels available on request.
3. Performance tabulated at +25˚ C  unit temperature. 
4. Note: the 6 pole two phase is the preferred standard.
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

21-2P2-02 09 27.5 4.04 21 40.4 5.82 28 0321 20.2 3.41 8 561 5742 3 061 0042

52-2P2-02 09 52.8 2.85 52 38.5 2.14 89 0741 29.2 6.02 61 591 5292 7 512 5223

05-2P2-02 09 7.11 6.28 05 72.8 4.85 511 5271 41.4 2.92 03 032 0543 02 023 0084

57-2P2-02 09 3.41 101 57 1.01 3.17 031 0591 50.5 7.53 05 062 0093 43 514 5226
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

21-4P2-02 54 9.01 0.77 21 17.7 4.45 59 217 68.3 3.72 8 091 5241 5 091 5241

52-4P2-02 54 7.51 111 52 1.11 4.87 821 069 55.5 2.93 61 552 2191 8 552 2191

05-4P2-02 54 2.22 751 05 7.51 111 081 0531 58.7 4.55 03 063 0072 41 573 2182

57-4P2-02 54 2.72 291 57 2.91 631 022 0561 06.9 8.76 05 044 0033 12 584 8363
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

21-6P2-02 03 1.21 4.58 21 55.8 4.06 011 055 82.4 2.03 8 022 0011 4 022 0011

52-6P2-02 03 5.71 421 52 4.21 5.78 561 528 02.6 8.34 61 033 0561 6 333 5661

05-6P2-02 03 7.42 471 05 5.71 421 242 0121 57.8 8.16 03 584 5242 01 015 0552

57-6P2-02 03 3.03 412 57 4.12 151 282 0141 7.01 5.57 05 565 5282 41 036 0513
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

21-2P3-02 06 57.6 7.74 21 77.4 7.33 09 009 83.2 8.61 8 081 0081 4 081 0081

52-2P3-02 06 57.9 8.86 52 98.6 6.84 511 0511 44.3 3.42 61 032 0032 6 042 0042

05-2P3-02 06 8.31 4.79 05 67.9 9.86 051 0051 88.4 5.43 03 003 0003 01 053 0053

57-2P3-02 06 9.61 911 57 9.11 0.48 571 0571 59.5 0.24 05 053 0053 41 054 0054
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

21-4P3-02 03 4.11 5.08 21 60.8 9.65 011 055 30.4 5.82 8 022 0011 4 022 0011

52-4P3-02 03 5.61 611 52 7.11 6.28 561 528 58.5 3.14 61 033 0561 6 033 0561

05-4P3-02 03 3.32 461 05 5.61 611 042 0021 52.8 2.85 03 084 0042 01 005 0052

57-4P3-02 03 6.82 202 57 2.02 341 282 0141 1.01 3.17 05 565 5282 41 046 0023

Notes:
1. Source voltages as required.
2. Other performance characteristics and power levels available on request.
3. Performance tabulated at +25˚ C  unit temperature. 
4. Note: the 6 pole two phase is the preferred standard.
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SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

51-2P2-42 09 47.9 8.86 51 98.6 6.84 25 087 54.3 4.42 01 501 5751 3 011 0561

03-2P2-42 09 9.31 1.89 03 38.9 4.96 86 0201 29.4 7.43 02 531 5202 6 741 5022

06-2P2-42 09 5.91 831 06 8.31 4.79 88 0231 09.6 7.84 04 771 5562 51 222 0333

09-2P2-42 09 9.32 961 09 9.61 911 001 0051 54.8 7.95 06 002 0003 82 882 0234

ESAHP2-ELOP4-42EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

51-4P2-42 54 6.81 131 51 2.31 2.39 46 084 06.6 6.64 01 821 069 5 531 2101

03-4P2-42 54 2.62 581 03 5.81 131 98 866 52.9 3.56 02 871 5331 9 781 2041

06-4P2-42 54 0.73 162 06 2.62 581 431 5001 1.31 5.29 04 862 0102 81 072 5202

09-4P2-42 54 2.54 913 09 0.23 622 961 8621 0.61 311 06 833 5352 62 043 0552

ESAHP2-ELOP6-42EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

51-6P2-42 03 6.12 251 51 3.51 801 87 093 56.7 0.45 01 551 577 4 061 008

03-6P2-42 03 6.03 612 03 6.12 251 511 575 8.01 2.67 02 032 0511 8 532 5711

06-6P2-42 03 4.34 603 06 7.03 712 571 578 4.51 901 04 053 0571 91 553 5771

09-6P2-42 03 0.35 473 09 5.73 562 022 0011 8.81 331 06 044 0022 72 054 0522

ESAHP3-ELOP2-42EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

51-2P3-42 06 0.21 0.58 51 84.8 06 85 085 42.4 0.03 01 711 0711 4 521 0521

03-2P3-42 06 0.71 021 03 0.21 58 97 097 00.6 4.24 02 851 5751 7 071 0071

06-2P3-42 06 1.42 071 06 0.71 021 011 0011 05.8 0.06 04 122 4122 61 052 0052

09-2P3-42 06 0.03 802 09 2.12 051 231 0231 6.01 8.47 06 562 6462 72 043 0043

ESAHP3-ELOP4-42EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

51-4P3-42 03 5.02 541 51 5.41 201 87 093 52.7 2.15 01 651 087 4 061 008

03-4P3-42 03 0.92 502 03 5.02 541 511 575 2.01 4.27 02 032 0511 8 632 0811

06-4P3-42 03 1.14 092 06 1.92 502 571 578 6.41 301 04 053 0571 91 653 0871

09-4P3-42 03 3.05 553 09 6.53 152 022 0011 8.71 621 06 044 0022 72 054 0522

Notes:
1. Source voltages as required.
2. Other performance characteristics and power levels available on request.
3. Performance tabulated at +25˚ C  unit temperature. 
4. Note: the 6 pole two phase is the preferred standard.
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ESAHP2-ELOP2-23EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

52-2P2-23 09 5.23 922 52 0.32 261 14 516 5.11 2.18 71 28 5221 9 09 0531

05-2P2-23 09 0.64 523 05 5.23 922 05 057 2.61 411 03 001 0051 51 011 0561

001-2P2-23 09 0.56 954 001 0.64 523 56 579 0.32 261 06 031 0591 03 051 0522

051-2P2-23 09 6.97 265 051 3.65 793 87 0711 2.82 991 001 551 0532 05 581 5772

ESAHP2-ELOP6-23EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

52-6P2-23 03 8.75 804 52 9.04 982 15 552 4.02 441 71 201 015 8 401 025

05-6P2-23 03 6.18 675 05 7.75 704 67 083 8.82 302 03 251 067 51 351 567

001-6P2-23 03 611 918 001 0.28 975 311 565 0.14 982 06 622 0311 33 622 0311

051-6P2-23 03 241 3001 051 001 907 441 027 0.05 353 001 882 0441 25 292 0641

ESAHP3-ELOP2-23EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

52-2P3-23 06 5.23 922 52 0.32 261 44 044 5.11 2.18 71 88 578 8 09 009

05-2P3-23 06 0.64 523 05 5.23 922 65 065 2.61 511 03 311 0311 51 021 0021

001-2P3-23 06 0.56 954 001 0.64 523 77 077 0.32 261 06 451 0451 03 071 0071

051-2P3-23 06 6.97 265 051 3.65 793 59 059 2.82 991 001 091 0091 05 022 0022

ESAHP3-ELOP4-23EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

52-4P3-23 03 0.55 883 52 9.83 572 05 052 4.91 731 71 001 005 8 501 525

05-4P3-23 03 8.77 945 05 0.55 883 57 573 5.72 491 03 051 057 51 551 577

001-4P3-23 03 011 777 001 8.77 945 011 055 9.83 572 06 522 5211 03 032 0511

051-4P3-23 03 651 1011 051 011 777 041 007 55 883 001 582 5241 05 592 5741

ESAHP3-ELOP6-23EPYT

ROTOM
EDOC

PETS
ELGNA

ATADGNIDLOH

ETARESLUPWOL
EUQROT

TUPTUOREWOPMUMIXAM DAOLON

EUQROT
REWOP
TUPNI

ETAR EUQROT
REWOP
TUPNI

ESNOPSER WELS

ETAR REWOP ETAR

SEERGED NI-ZO mmN STTAW NI-ZO mmN SPP MPR NI-ZO mmN STTAW SPP MPR STTAW SPP MPR

52-6P3-23 02 5.26 144 52 2.44 213 26 502 1.22 651 71 321 014 7 521 514

05-6P3-23 02 4.88 426 05 5.26 144 59 513 2.13 122 03 091 536 31 591 056

001-63-23 02 521 288 001 4.88 426 051 005 2.44 213 06 003 099 82 013 0301

051-6P3-23 02 771 0521 051 521 288 591 056 5.26 144 001 093 0031 54 004 0331

Notes:
1. Source voltages as required.
2. Other performance characteristics and power levels available on request.
3. Performance tabulated at +25˚ C  unit temperature. 
4. Note: the 6 pole two phase is the preferred standard.
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.noitanibmocekarb-rotomehtfoseliforppetsnoitisopsusreveuqrotmotsucniatbo

,edicniocelgnaeuqrottnetedehtdnaelgnapetsrotomehterehwsnoitacilppatsomnI
citengamehtfoflahecniS.yticapaceuqrotgninnurrotomnissoltenonotelttilsiereht
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citamehcS

>-----EPYT D80 D11

euqroTgnidloH
nI-zO

]mmN[
0.3

]12[
51

]501[

elgnAeuqroTtneteD seergeD 021ro,09,54,03 021ro,09,54,03

htgneLdeddA
sehcnI
]mm[

004.0
]2.01[

004.0
]2.01[

retemaiDekarB
sehcnI
]mm[

057.0
]1.91[

260.1
]0.72[

aitrenIdeddA
ces-nI-zO 2

m-gk[ 2 ]
60-E0.2

]80-E4.1[
60-E6.6

]80-E7.4[

thgieWdeddA
zO

]gk[
0.1

]820.0[
0.2

]750.0[

:setoN
.tseuqernoelbaliavaatadecnamrofrepdnaseuqrotrehtO.1

sa,ylbmessarotomaotdetnuomyllargetniebyamro,metienoladnatsasadlosebyamsekarBtneteD.2
.evobanwohs

Standard Integral Components

9

CDA may incorporate complementary function modules on the back of our stepper motors to provide braking
action or motor rotor feedback information.  All of these modules are constructed with the same durable construc-
tion techniques and materials as our motors.   CDA may also provide redundancy for the rotary transducers by cas-
cading two or more modules in series.  

Refer to the following information and performance charts for some of our standard integral components.  Other
performance data or transducer output formats may be available on request.



SEKARBNOITCIRF
:noitacilppA/noitpircseD

etaidemretnionhtiwtfahsrotomehtotdetnuomyllargetnierasekarBnoitcirF
wolladna,ffosirewopCDehtnehweuqrotgnidlohedivorpsecivedesehT.sgnilpuoc

.gnidniwekarbehtotdeilppasiegatlovCDehtnehwyleerfetatorottfahseht

ehtetarbilacotytilibaruosi,ngisedekarbnoitcirfs'proCretnIADCfoegatnavdanA
hcaerofeuqrotdetarmumixamehtotpu,egnardeificepsanihtiweuqrotgnikarb
elbaileredivorpotdetcelesylluferaceraslairetamekarbnoitcirfruO.ezisemarf

.rotautcaehtfoefilehtrevoecnamrofrep
citamehcS

>-----EPYT F80 F11 F51 F52

egatloVnoitaticxE CDstloV 82 82 82 82

CDstloV82tatnerruC CDspmA 561.0 561.0 562.0 535.0

egatloVnIlluP CDstloV 81 81 81 81

egatloVtuOporD CDstloV 0.1 0.1 0.1 0.1

euqroTgnidloH
nI-zO

]mmN[
0.5

]53[
51

]501[
05

]053[
003

]0012[

htgneLdeddA
sehcnI
]mm[

487.0
]9.91[

008.0
]3.02[

571.1
]8.82[

005.1
]1.83[

retemaiDekarB
sehcnI
]mm[

057.0
]1.91[

260.1
]0.72[

734.1
]5.63[

005.2
]5.36[

aitrenIdeddA
ces-nI-zO 2

m-gk[ 2 ]
60-E0.2

]80-E4.1[
60-E6.6

]80-E7.4[
50-E4.2

]70-E7.1[
40-E2.2

]60-E6.1[

thgieWdeddA
zO

]gk[
0.1

]820.0[
0.2

]750.0[
0.6

]071.0[
42

]286.0[

ekarB-retemoreleccA
htgneLdeddA

sehcnI
]mm[

923.1
]8.33[

574.1
]5.73[

A/N A/N

ekarB-retemoreleccA
aitrenIdeddA

ces-nI-zO 2

m-gk[ 2 ]
60-E0.5

]80-E5.3[
50-E1.6

]80-E3.4[
A/N A/N

ekarB-retemoreleccA
thgieWdeddA

zO
]gk[

3.2
]560.0[

5.4
]821.0[

A/N A/N

:setoN
.tseuqernoelbaliavaatadecnamrofrepdna,seuqrot,segatlovrehtO.1

.9egapnonwohssa,ylbmessarotomaotdetnuomyllargetniebyamro,metienoladnatsasadlosebyamsekarB.2
.C˚52+taecnamrofrepdetsiL.3

ROTARY ACCELEROMETERS

Description / Application:
Rotary Accelerometers (RA's) provide a DC output voltage in proportion to the phase and magnitude
of the rotary acceleration of the motor shaft.  These devices require no excitation or input power.
RA's are ideal components to achieve high performance servo stability characteristics.  The acceleration
signal may be used alone, or the voltage may be op amp integrated to provide velocity damping plus
acceleration information.  Feedback can eliminate limited cycle oscillation in geared servo systems,
and allow high forward loop gain through response shaping networks (PI OR PID), in digital or analog
signal processing systems.

RA's may also be used in stepper motor applications, to determine the step "crossover"  of the motor
rotor during operation.  This information is useful to determine optimum stepping pulse rate in high
load inertia applications, or the stepper motor pulse rate may be dynamically controlled to step at the
crossover point. This allows the motor to operate in the higher efficiency slew region of performance
while maintaing step count.  Since the permanent magnet Rotary Accelerometer provides a  DC signal,
the output may be directly used to determine step to step integrity of the stepper motor in critical
pointing mechanisms,  where step integrity is paramount.

The data included herein provides greater detail of the benefits and application information of RA's
in stepper and servo motor applications.

TYPE ------> 03ACC Schematic

Output Voltage V/100kRAD/sec2 0.60

Output Load Ohms 50,000

Added Length
(when integrated to motor)

Inches
[ mm ]

0.622
[ 15.8 ]

Accelerometer Diameter
Inches
[ mm ]

0.750
[ 19.1 ]

Added Inertia
Oz-In-sec2

[ kg-m2 ]
6.6 E-05

[ 4.6 E-07 ]

Added Weight
Oz

[ kg ]
0.750

[ 0.021 ]

Notes:
1. The information above is tabulated for an RA mounted directly to a CDA InterCorp motor assembly.
2. Tabulated performance at +25˚ C.
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Motor Transducer Options

SNOITPORECUDSNARTNOITISOP
snoitacilppA/noitpircseD ,noitarepopooldesolcrofsrotomreppetsruorofsrecudsnartkcabdeefnoitisopetaroprocniyamADC:

recudsnartdetalubatgniwollofehT.smsinahcemgnitniopycaruccahgihro,kcabdeefhctiwsyrator,smetsysrecudsnartdeepselpitlum
ees,srotomreppetsderaegfokcabdeefnoitisopdaolycaruccahgihroF.rotomreppetsafokcabehtnodetargetniebyamsnoitpo

.71&61segap

esraocedivorpro,rotomreppetsevirdtceridafokcabdeefnoitisopedivorpotdesuyllacipyteraerehdetalubatsrecudsnartyratorehT
eradna"srotceriDdleiF"sanwonkoslaerasrevloserepyt"DF"ehT.metsys"deepselpitlum"deraeganoytirgetnipetstinurokcabdeef
,rotomreppetsafokcabehtnodesunehw,revewoH.srotoMtengaMtnenamrePsselhsurBnisesoprupnoitatummocrofdesuosla
ytirgetnipetsrotomroflufesusinoitamrofnisihT.tfahsrotors'rotomehtfokcabdeefnoitisopsselhsurbelbaileredivorpsecivedeseht

.dedeensinoitamrofnigninoitisopesraocerehwsnoitacilpparehtoro

tnenamrepafokcabehtnodesuebyamtnenopmocycaruccahgihsihT.revloseRsselhsurB80ezisycaruccahgihasiXRB80ehT
sinoitarugifnocsihtfoegatnavdaehT.ecivedhctiwsyratorro,evirdelgnadetimil,evirdtceridasadesunehwrotomreppetstengam
ruonidnuofebyamsrevloseRsselhsurBehtnonoitamrofnilanoitiddA.ngisedenilmaertsanikcabdeefnoitisopycaruccahgihtcerid

.golataCataDnoitacilppArecudsnarTyratoR

ehtfosnoitatimilehT.snoitacilppahctiwsyratorroelgnadetimilrofnoitpokcabdeefnoitisopycaruccarehgihrehtonasiTDVR80ehT
nidesserpxesieulavehtdna,revloseRsselhsurBasahgihsatonsiycaruccaehtdna,)˚04-/+(noitarepofoelgnadetimilehteraTDVR
lanoitiddA.TDVRehtfotamroflacirtceleehtreferpsremotsucemos,revewoH.ycaruccaralugnanahtrehtar,ytiraenilfosmret

.golataCataDnoitacilppArecudsnarTyratoRruonidnuofebyamsTDVRehtnonoitamrofni

>-------epyT 2-2DF80 2-4DF80 2-6DF80 XRB80 TDVR80 L2-2DF11 H2-2DF11 2-4DF11 2-6DF11

tamroF revloseR revloseR revloseR revloseR TDVR revloseR revloseR revloseR revloseR

noituloveRrepselcyC x1 x2 x3 x1 A/N x1 x1 x2 x3

noitaticxE
egatloV

smrV 0.4 0.4 0.4 0.4 0.01 0.4 0.4 0.4 0.4

ycneuqerF .zH 000,02 000,02 000,02 005,2 005,2 005,3 000,52 000,52 000,52

ycaruccA seergeD ˚5 ˚3 ˚2 ˚50.0
%5.0

ytiraeniL
˚5 ˚5 ˚3 ˚2

denutnU
tnerruC

smrA 350. 060. 920. 010. 530. 770. 240. 140. 820.

denuT
tnerruC

smrA 530. 820. 210. 400. 700. 540. 020. 310. 010.

tuptuO
egatloV

smrV 0.2 0.2 0.2 0.2 ˚/1.0 0.2 0.2 0.2 0.2

tfihSesahP seergeD ˚5- ˚5+ ˚5+ º0 ˚0 ˚01+ ˚0 ˚5- ˚2-

tuptuO
daoL

smhOk 001 001 001 05 05 001 001 001 001

deddA
htgneL

sehcnI
]mm[

575.
]6.41[

575.
]6.41[

575.
]6.41[

033.1
]8.33[

078.
]1.22[

575.
]6.41[

575.
]6.41[

575.
]6.41[

575.
]6.41[

recudsnarT
retemaiD

sehcnI
]mm[

057.0 057.0 057.0 057.0 057.0 260.1 260.1 260.1 260.1

deddA
aitrenI

ces-nI-zO 2

m-gk[ 2 ]
50-E3.1

]80-E1.9[
50-E3.1

]80-E1.9[
50-E3.1

]80-E1.9[
50-E5.1

]70-E1.1[
50-E0.1

]80-E5.6[
50-E3.1

]80-E1.9[
50-E3.1

]80-E1.9[
50-E3.1

]80-E1.9[
50-E3.1

]80-E1.9[

deddA
thgieW

.zO
]gk[

0.1 0.1 0.1 8.1 3.1 0.2 0.2 0.2 0.2
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SGNITARDAEHRAEG

daehraeG
epyT

"A"
eziScisaB

yticapaCeuqroT lanoisroT
tnatsnoCgnirpSsuounitnoC tnettimretnI

sehcnI mm nI-bL mN nI-bL mN daR/nI-bL daR/mN

A 057.0 50.91 2.7 18.0 81 30.2 30+E0.6 20+E8.6

C 000.1 04.52 84 4.5 48 5.9 40+E6.1 30+E8.1

D 052.1 57.13 48 5.9 861 91 40+E5.2 30+E8.2

F 005.1 01.83 861 91 654 25 40+E2.4 30+E7.4

H 000.2 08.05 003 43 447 48 40+E4.7 30+E4.8

J 005.2 05.36 447 48 0051 071 50+E8.1 40+E0.2

M 000.3 02.67 0021 631 0003 043 50+E0.6 40+E8.6

N 000.4 06.101 0063 704 0096 087 60+E6.3 50+E1.4

12

ATADNOINIPDRADNATS 6etoNeeS-)sehcnInI(

daehraeG
epyT

fo.oN
hteeT

lartemaiD
hctiP

erusserP
elgnA

hctiP
retemaiD

gnitseT
suidaR

.aiDedistuO
).feR(

"L" "E" "D"

A 22 46 ˚02 8343.0 9171.0 573.0 005.0 651.0 5786.0

C 82 84 ˚02 3385.0 7182.0 526.0 526.0 881.0 5739.0

D 62 23 ˚02 5218.0 3604.0 578.0 057.0 052.0 5781.1

F 03 23 ˚02 5739.0 8864.0 000.1 578.0 313.0 5734.1

H 92 42 ˚02 3802.1 2406.0 292.1 000.1 573.0 0578.1

J 72 61 ˚02 0057.1 0578.0 318.1 052.1 734.0 0573.2

M 53 61 ˚02 5781.2 8390.1 313.2 005.1 005.0 7869.2

N 43 21 ˚02 3338.2 7614.1 000.3 526.1 265.0 7869.3

Gearhead Performance Data

Notes:
1. Pilot to pinion concentricity = 0.0007 inches [ 0.018 mm ] TIR.
2. Flange to pinion perpendicularity = 0.0007 inches [ 0.018 mm ] TIR.
3. Composite error of assembled pinion = 0.0011 inches [ 0.028 mm ] TIR.
4. Involute tooth form AGMA quality 12.
5. All directions of rotation direct.
6. Other mounting, shaft, and pinion variations are available on request [ Metric gears available ].

FEATURES
* High grade stainless steel construction * 
* -80˚ C to +225˚ C wet lube operation *
* Application proven modular design *
* High torsional and radial stiffness *

* Low Backlash *



Motor  -  Gearhead Composi te  Dimens ions

13

EPYT SOITAR )sehcnInI(snoisnemiDlairepmI THGIEW .FEOC.PMET

DAEHRAEG ROTOM MORF OT A B C D E F G H zO )ssoLttaW/C˚(

OA 21 5 01 057.0 026.0 180.0 5786.0 651.0 881.0 481.1 057.0 1.2 0.7

AA 21 52 001 057.0 026.0 180.0 5786.0 651.0 881.0 447.1 057.0 0.3 0.7

AC 21 12 001 000.1 828.0 011.0 5739.0 881.0 052.0 128.1 057.0 2.4 9.6

OA 61 5 01 000.1 828.0 011.0 5786.0 651.0 052.0 004.1 000.1 0.4 5.4

AC 61 81 001 000.1 828.0 011.0 5739.0 881.0 052.0 630.2 000.1 5.6 2.6

CD 61 02 701 052.1 030.1 921.0 5781.1 052.0 052.0 621.2 000.1 5.8 1.6

OC 02 4 01 052.1 030.1 921.0 5739.0 881.0 052.0 757.1 052.1 5.7 0.3

CD 02 62 411 052.1 030.1 921.0 5781.1 052.0 052.0 704.2 052.1 21 5.4

DF 02 02 411 005.1 052.1 941.0 5734.1 313.0 313.0 725.2 052.1 51 5.4

OC 42 5 01 005.1 052.1 941.0 5739.0 881.0 313.0 280.2 005.1 31 3.2

CD 42 62 411 005.1 052.1 941.0 5781.1 052.0 313.0 696.2 005.1 71 5.2

DF 42 02 411 005.1 052.1 941.0 5734.1 313.0 313.0 618.2 005.1 81 5.4

DH 42 22 701 000.2 076.1 771.0 0578.1 573.0 573.0 110.3 005.1 72 5.4

0D 23 4 11 000.2 076.1 771.0 5781.1 052.0 573.0 013.2 000.2 62 7.1

DF 23 02 411 000.2 076.1 771.0 5734.1 313.0 573.0 261.3 000.2 13 7.1

DH 23 22 701 000.2 076.1 771.0 0578.1 573.0 573.0 753.3 000.2 04 5.2

FJ 23 03 411 000.2 260.2 602.0 5734.2 734.0 005.0 316.3 000.2 66 4.2

EPYT SOITAR )mmnI(snoisnemiDlanoitanretnImetsyS THGIEW .FEOC.PMET

DAEHRAEG ROTOM MORF OT A B C D E F G H gk )ssoLttaW/C˚(

OA 21 5 01 50.91 57.51 60.2 364.71 69.3 87.4 80.03 50.91 060.0 0.7

AA 21 52 001 50.91 57.51 60.2 364.71 69.3 87.4 03.44 50.91 580.0 0.7

AC 21 12 001 04.52 30.12 08.2 318.32 87.4 53.6 62.64 50.91 911.0 9.6

OA 61 5 01 04.52 30.12 08.2 318.32 69.3 53.6 65.53 04.52 411.0 5.4

AC 61 81 001 04.52 30.12 08.2 318.32 87.4 53.6 27.15 04.52 581.0 2.6

CD 61 02 701 57.13 62.62 03.3 361.03 53.6 53.6 00.45 04.52 142.0 1.6

OC 02 4 01 57.13 61.62 03.3 318.32 87.4 53.6 36.44 57.13 312.0 0.3

CD 02 62 411 57.13 61.62 03.3 361.03 53.6 53.6 41.16 57.13 143.0 5.4

DF 02 02 411 01.83 57.13 08.3 315.63 59.7 59.7 91.46 57.13 624.0 5.4

OC 42 5 01 01.83 57.13 08.3 318.32 87.4 59.7 88.25 01.83 963.0 3.2

CD 42 62 411 01.83 57.13 08.3 361.03 53.6 59.7 87.86 01.83 324.0 5.2

DF 42 02 411 01.83 57.13 08.3 315.63 59.7 59.7 35.17 01.83 115.0 5.4

DH 42 22 701 08.05 24.24 05.4 312.94 35.9 35.9 84.67 01.83 767.0 5.4

0D 23 4 11 08.05 24.24 05.4 361.03 53.6 35.9 86.85 08.05 937.0 7.1

DF 23 02 411 08.05 24.24 05.4 315.63 59.7 35.9 23.08 08.05 188.0 7.1

DH 23 22 701 08.05 24.24 05.4 312.94 35.9 35.9 32.58 08.05 041.1 5.2

FJ 23 03 411 05.36 73.25 32.5 319.16 01.11 07.21 77.19 08.05 088.1 4.2

1. Rate gearhead performance by the first letter of "Gearhead Type" tabulated.  See preceding page.
2. Other gear ratios and mounting configurations are available on request.
3. Overall gearing efficiency = 90%
4. Temperature coefficient is in ˚C rise per watt loss, while mounted on a 6" x 6" x 0.25" black aluminum plate.
5. Unit wet lube operating temperature range = -80˚ C to +225˚ C.
6. Dry film lubrication operation down to 4  Kelvin.  Call  CDA's engineering department for further information.
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"A"
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yticapaCeuqroT lanoisroT
tnatsnoCgnirpSsuounitnoC tnettimretnI

sehcnI mm nI-bL mN nI-bL mN daR/nI-bL daR/mN

_RA 057.0 50.91 2.7 18.0 81 30.2 30+E0.6 20+E8.6

_RC 000.1 04.52 84 4.5 48 5.9 40+E6.1 30+E8.1

_RD 572.1 93.23 48 5.9 861 91 40+E5.2 30+E8.2

_RF 525.1 37.83 861 91 654 25 40+E2.4 30+E7.4

_RH 000.2 08.05 003 43 447 48 40+E4.7 30+E4.8

_RJ 005.2 05.36 447 48 0051 071 50+E8.1 40+E0.2

_RM 005.3 09.88 0021 631 0003 043 50+E0.6 40+E8.6

FEATURES
* High grade stainless steel construction * 
* -80˚ C to +225˚ C wet lube operation *
* Application proven modular design *
* High torsional and radial stiffness *

* Low Backlash *

Notes:
1. Pilot to pinion concentricity = 0.0007 inches [ 0.018 mm ] TIR.
2. Flange to pinion perpendicularity = 0.0007 inches [ 0.018 mm ] TIR.
3. Composite error of assembled pinion = 0.0011 inches [ 0.028 mm ] TIR.
4. Involute tooth form AGMA quality 12.
5. All directions of rotation direct.
6. Other mounting, shaft, and pinion variations are available on request [ Metric gears available ].

ATADNOINIPDRADNATS 6etoNeeS-)sehcnInI(

daehraeG
epyT

fo.oN
hteeT

lartemaiD
hctiP

erusserP
elgnA

hctiP
retemaiD

gnitseT
suidaR

.aiDedistuO
).feR(

"L" "E" "D"

A 22 46 ˚02 8343.0 9171.0 573.0 005.0 651.0 5786.0

C 82 84 ˚02 3385.0 7182.0 526.0 526.0 881.0 5739.0

D 62 23 ˚02 5218.0 3604.0 578.0 057.0 052.0 5781.1

F 03 23 ˚02 5739.0 8864.0 000.1 578.0 313.0 5734.1

H 92 42 ˚02 3802.1 2406.0 292.1 000.1 573.0 0578.1

J 72 61 ˚02 0057.1 0578.0 318.1 052.1 734.0 0573.2

M 53 61 ˚02 5781.2 8390.1 313.2 005.1 005.0 7869.2

N 43 21 ˚02 3338.2 7614.1 000.3 526.1 265.0 7869.3

Right  Angle  Gearhead Performance
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Right  Angle  Gearhead Composi te  Dimens ions  

-STINULAIREPMI SEHCNINISNOISNEMID

EPYT SOITAR
)2ETONEES(

A B C D E F G H J K L M N
THGIEW

.PMET

.FEOC

DAEHRAEG ROTOM MORF OT .ZO
-TAW/C˚

SSOLT

ARA 21 64 781 057.0 026.0 922.0 180.0 041.0 573.0 031.2 338.0 634.0 881.0 0537.0 052.0 057.0 3.4 1.7

ARC 21 64 781 000.1 828.0 003.0 011.0 491.0 005.0 464.2 071.1 495.0 052.0 0579.0 313.0 057.0 0.8 0.7

ARC 61 64 781 000.1 828.0 003.0 011.0 491.0 005.0 086.2 071.1 495.0 052.0 0579.0 313.0 000.1 01 2.6

CRD 61 64 891 572.1 030.1 004.0 921.0 912.0 736.0 348.2 782.1 226.0 052.0 0052.1 313.0 000.1 61 1.6

CRD 02 61 891 572.1 030.1 004.0 921.0 912.0 736.0 232.3 782.1 226.0 052.0 0052.1 313.0 052.1 71 2.5

DRF 02 24 212 525.1 052.1 044.0 941.0 272.0 367.0 665.3 045.1 097.0 573.0 0005.1 573.0 052.1 52 0.5

DRH 02 54 002 000.2 076.1 585.0 771.0 613.0 000.1 300.4 260.2 260.1 573.0 0579.1 574.0 052.1 04 7.4

DRF 42 24 212 525.1 052.1 044.0 941.0 272.0 367.0 558.3 045.1 097.0 573.0 0005.1 573.0 005.1 82 0.3

DRH 42 54 002 000.2 076.1 585.0 771.0 613.0 000.1 292.4 260.2 260.1 573.0 0579.1 574.0 005.1 34 9.2

DRH 23 54 002 000.2 076.1 585.0 771.0 613.0 000.1 275.4 260.2 260.1 573.0 0579.1 574.0 000.2 25 1.2

FRJ 23 03 921 005.2 060.2 057.0 602.0 034.0 052.1 043.5 265.2 213.1 005.0 0574.2 265.0 000.2 58 0.2

)mmNISNOISNEMID(-LANOITANRETNIMETSYS

EPYT SOITAR
)2ETONEES(

A B C D E F G H J K L M N
THGIEW

.PMET

.FEOC

DAEHRAEG ROTOM MORF OT gk
TTAW/C˚

SSOL

ARA 21 64 781 50.91 57.51 28.5 60.2 65.3 53.9 01.45 61.12 70.11 87.4 966.81 53.6 50.91 221. 1.7

ARC 21 64 781 4.52 30.12 26.7 97.2 39.4 07.21 95.26 27.92 90.51 53.6 567.42 59.7 50.91 722. 0.7

ARC 61 64 781 4.52 30.12 26.7 97.2 39.4 07.21 70.86 27.92 90.51 53.6 567.42 59.7 04.52 482. 2.6

CRD 61 64 891 93.23 61.62 61.01 82.3 65.5 81.61 12.27 96.23 18.61 53.6 057.13 59.7 04.52 554. 1.6

CRD 02 64 891 93.23 61.62 61.01 82.3 65.5 81.61 90.28 96.23 18.61 53.6 057.13 59.7 57.13 384. 2.5

DRF 02 24 212 37.83 57.13 81.11 87.3 19.6 83.91 85.09 21.93 70.02 35.9 001.83 35.9 57.13 017. 0.5

DRH 02 54 002 08.05 24.24 68.41 05.4 30.8 04.52 7.101 73.25 79.62 35.9 561.05 70.21 57.13 41.1 7.4

DRF 42 24 212 37.83 57.13 81.11 87.3 19.6 83.91 29.79 21.93 70.02 35.9 001.83 35.9 01.83 597. 0.3

DRH 42 54 002 08.05 24.24 68.41 05.4 30.8 04.52 0.901 73.25 79.62 35.9 561.05 70.21 01.83 22.1 9.2

DRH 23 54 002 08.05 24.24 68.41 05.4 30.8 04.52 1.611 73.25 79.62 35.9 561.05 70.21 08.05 84.1 1.2

FRJ 23 03 921 05.36 23.25 50.91 32.5 29.01 57.13 7.531 70.56 23.33 07.21 568.26 72.41 08.05 14.2 0.2

Notes:
1. Rate gearhead performance by the "Gearhead Type" tabulated.  See preceding page.
2. Other gear ratios and mounting configurations are available on request.
3. Overall gearing efficiency = 85%
4. Temperature coefficient is in ˚C rise per watt loss, while mounted on a 6" x 6" x 0.25" black aluminum plate.
5. Unit wet lube operating temperature range = -80˚ C to +225˚ C.
6. Dry film lubrication operation down to 4  Kelvin.  Call CDA's engineering department for further information.
7. "J" Dimension is from mounting surface to the centerline of the motor body diameter.



CDA  InterCorp offers a line of high reliability posi-
tion feedback gearboxes which adapt directly to our
in line or right angle rotary actuators.  These rugged
devices incorporate output or load position feedback
within a single package solution.   The high accura-
cy position feedback transducer gearboxes also offer
wide operating temperature range, and compact
size.  

CDA  has the ability to incorporate high speed rotary
transducers, such as resolvers or accelerometers,
which are integrally mounted to the motor.  This
information, coupled with the load position feed-
back, may provide enhanced motor performance, or
"multiple speed" position information.  

The flexibility of CDA’s standard modular design concept allows the incorporation of multifunc-
tion controllable drive actuators, with application proven ruggedness and reliability.  These actu-
ator packages offer unlimited design features within standard inventoried piece parts and
design concepts.  

Features:

* Zero-backlash precision gearing to
high accuracy position transducer. 

* -80˚ C to +225˚ C operating tempera-
ture range (wet lube).

* System load position sensing and rate
matching through zero-backlash gear-
ing

* Three arc-minute brushless resolver
availability.

* Multiple sensor capability.

* Optional integral high speed rotary
transducer.

* Optional integral brake.

* Refer to CDA InterCorp’s Rotary Transducer Application Data catalog for sensor options and
performance data.

16

Rotary Actuators with 
High Accuracy Position Feedback
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)sehcnInI(stinUlairepmI

xobraeG
epyT

A B C D E F G H J

TA 057.0 026.0 180.0 573.0 013.0 739.1 011.2 5786.0 521.0

TC 000.1 828.0 311.0 005.0 414.0 359.1 521.2 5739.0 521.0

TD 052.1 030.1 041.0 526.0 515.0 468.1 260.2 5781.1 651.0

TF 005.1 052.1 051.0 057.0 526.0 521.2 573.2 5734.1 052.0

TH 000.2 076.1 571.0 000.1 538.0 686.2 610.3 0578.1 052.0

TJ 005.2 260.2 012.0 052.1 130.1 260.3 005.3 5734.2 052.0

lanoitanretnImetsyS )mmnI(

xobraeG
epyT

A B C D E F G H J

TA 50.91 57.51 60.2 35.9 78.7 02.94 95.35 364.71 81.3

TC 04.52 30.12 78.2 07.21 25.01 16.94 89.35 318.32 81.3

TD 57.13 61.62 63.3 88.51 80.31 53.74 73.25 361.03 69.3

TF 01.83 57.13 18.3 50.91 68.51 89.35 33.06 315.63 53.6

TH 08.05 24.24 54.4 02.52 12.12 22.86 16.67 526.74 53.6

TJ 05.36 73.25 72.5 57.13 91.62 77.77 09.88 319.16 53.6

Rotary Actuators with 
High Accuracy Position Feedback



Linear Actuator Assemblies

CDA InterCorp can provide linear actuation to our
rotary actuators through the adaptation of ball screw
or ACME lead screw outputs.  In many applications,
the linear screw may be ground integral to the output
cage of the high torque rotary geartrain.  

CDA may also incorporate a high accuracy rotary posi-
tion transducer through a zero-backlash gearbox.   This
transducer may be geared such that the full stroke of
the linear output translates to just under one full revo-
lution of the transducer.  This method is inherently
more accurate, and provides higher reliability than
using LVDT’s or linear potentiometers.   Additionally,
high speed rate transducers and/or brakes may also be
incorporated to provide full motion control capabilities
in a single actuator package.

CDA has extended our modular design concepts for our rotary components to establish the
same high standards for our linear actuators.  These assemblies are extremely flexible in accom-
modating wide variations of linear stroke, force, and mounting configurations, within these
standards.  The utilization of rotary actuators with our standard linear design results in unparal-
leled reliability and performance.  Most importantly, custom configurations and performance
requirements can be accomplished with "off-the-shelf-technology".  Fast prototype lead times
and historical reliability and performance databases are also inherent in this design concept.   

FEATURES:

* Optional position feedback through zero-backlash gearing.

* -80˚ C to +225˚ C operating temperature range (wet lube).

* High Accuracy Brushless Resolver, Synchro, or RVDT position transducer options.

* In-line or right angle power drive options.

* Optional integral high speed transducer.

* Optional integral Friction or Detent Brake.

* High power output capacity.

* High thrust / pull force capacity.

18



CDA InterCorp may provide  many mounting config-
urations for our linear actuators, while maintaing
standard modules, materials, processes,  and assem-
bly techniques.  The two basic mounting require-
ments are for the stationary mechanical ground,
and the linear stroke output configuration.   The
mechanical ground may be flange mounted, as
shown here to the right, or we may provide double
ended clevis mounting, with some options shown
below.

Shown to the left, are three options for the
stroke output and / or mechanical ground
mounting configurations.  Male or female
threads may also be provided for customer
interface for either end of the actuator.  The
drawing above shows a male thread provid-
ed on the linear stroke output.  

Other mechanical options include: 
* Anti-rotation provision
* Ball screw with nut only
* ACME Lead Screw with nut only
* In-line, right angle, or "U" power 
drive configuration

* Hard mounted connector

More options are shown in these photos.  All
of these custom end item configurations, start
with our standard motors, gearboxes, and
thrust adapters.  These mechanical "embellish-
ments" allow flexibility for integration and
installation of our standard products, in a
unique system application.   

BALL SCREW / HOUSING ASSEMBLY

LINEAR STROKE OUTPUT

TRANSDUCER
LINEAR STROKE POSITION 

RATE TRANSDUCER

ASSEMBLY
GEARHEAD DRIVE 

IN LINE MOTOR

TRANSDUCER GEARBOX
ZERO-BACKLASH

OPTIONAL BRAKE

MALE CLEVIS FEMALE CLEVIS ROD END

19



General Design Data
Phasing Diagrams

20

Two Phase Bipolar - CCW Rotation Viewing Shaft

Two Phase Unipolar - CCW Rotation Viewing Shaft

Three Phase - Two Leads Tied - CCW Rotation Viewing Shaft

Three Phase - Line to Line - CCW Rotation Viewing Shaft



Stepper Motor Equations
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Rotary Accelerometers (RA’s) have many practical uses for
stepper motor applications.   CDA InterCorp’s  RA’s do not
require  excitation, and provide a DC output in proportion to
the motor rotor acceleration.   There is no need for external
power input  or  output  demodulation to process the signal.
With excellent output gain, RA’s  provide high signal to noise
ratio giving robust feedback signals.  Typical  benefits or appli-
cations with stepper motors include step crossover switching,
unit step integrity feedback, inertial compensation, and dynam-
ic speed vs. torque operation.  

Crossover Switching is used to operate the stepper motor in
the high speed slew region of performance.  The output of the
RA can be used to detect the crossover, or step angle, of the
stepper motor.  When the accelerometer output goes to zero,
the unit step angle has been achieved, and the unit may be
pulsed to the next step.  Quite simply, set the "clock" input of
the stepper motor to step when the accelerometer output goes
to zero, this allows the motor to be stepped at the optimum
pulse rate while maintaining pulse count, and eliminating over-
shoot oscillations.  

This type of stepper motor control may offer many benefits to
the performance of a stepper motor.   This technique automat-
ically slews the motor to the maximum allowable pulse rate for
a given torque load, or it may also be "clocked" to limit the
pulse rate to a specific limit.    One disadvantage of conven-
tionally driven stepper motors is the fact that if  pull out torque
capacity is reached in an application, the motor will lose all
torque capacity and fall out of operation.  However, with
Crossover Switching, if the pull out torque capacity is reached
at a specific pulse rate, the motor does not lose torque capaci-
ty, but rather simply reduces pulse rate  automatically - signifi-
cantly increasing torque  margin capacity of a motor without
increasing power input. 

Unit Step Integrity Feedback may be obtained by looking
at the magnitude of the output of the RA.   For each given step
output,  the RA will produce an output signal in response to
each pulse.  This information is useful in determining whether
or not  the motor has stepped in response to the pulse.
Additionally, this may be used in indexing, or initializing, a step-
per motor against a stop in order to "zero" the motor step
count.  An RA can provide the information to determine if steps
have been missed, or if an end stop has been reached.  

Inertial Compensation may be derived by feeding the accel-
eration signal back to a power stage amplifier, to minimize the
effect of overshoot and resonant situations.  If current feedback
is available in the stepper motor controller, the RA’s output may
be  used as feedback into a current loop,  which may eliminate
high inertial load resonances and torque reduction areas.   For
a simpler approach,  RA’s  may  be used to determine optimum
stepping rate for a specific application.  By analyzing the
accelerometer output, it can be easily determined where the
ideal stepping rate is,  within a given range, by assuring that
the motor is stepping in the proper region of operation.    With
the characteristic overshoot and bounce inherent in stepper
motors, there are some pulse rates which result in an increase
in torque capacity, and some pulse rates which result in a reduc-

tion of torque capacity.   It is easily determined from the output
of an RA where these operational pulse rates  occur.   This infor-
mation is very beneficial for minimization of  power consump-
tion,  or system simulation purposes. 

Below is an  actual scope trace which shows the output of  a
type 03ACC RA, on the back of a type 16-2P6-20 stepper motor.
This is a classic acceleration profile for a single step of a stepper
motor.  From this direct output you can determine crossover
time,  overshoot, settling time, desired optimum pulse rate for
maximum dynamic torque,  and unit step integrity.  For perfor-
mance critical applications , the RA output may be utilized to
determine mechanism integrity through the  acceleration out-
put.   There will be a direct indication from the RA if torque or
friction levels of the load or mechanism increases.   The brush-
less DC output provides the ultimate in simplicity, reliability, and
effectiveness.  

Dynamic Speed vs. Torque Operation may be obtained
with a stepper motor with RA feedback.   As mentioned under
the Crossover Switching  section,  a stepper motor with RA
feedback may obtain dynamic speed vs torque characteristics.
Without the RA,  stepper motors  are  usually driven at a fixed
operational clock, or pulse rate.   Once the pull out torque
capacity of such a stepper motor is reached for a given pulse
rate,  the stepper motor will not continue to run, and  the
motor will loose all torque capacity.  Conversely, with the RA
feedback, once the pull out torque capacity has been reached,
the motor simply slows down to a lower pulse rate,  rather than
pull out of operation.   This increases torque margin and capac-
ity tremendously, as the stepper motor now performs more like
a servo motor, without the complicated electronics.   The infor-
mation on the following page shows the benefits of Dynamic
Speed  vs. Torque Operation for  specific examples, and other
performance enhancing characteristics of an RA.  

Torque Margin and System Diagnostic information are
easily provided by observing the direct output of the RA during
operation, and comparing the voltage magnitude with the min-
imum voltage output to assure reliabe stepping.  This provides
direct proportional torque margin information.

Rotary Accelerometer Applications
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The following performance data compari-
son and performance curves display the
benefits which may be realized when a  RA
is incorporated on a stepper motor actuator.
The following scenarios compare a CDA
InterCorp Type 16-2P6-20 Stepper Motor,
with a 100:1 Type CA gearbox, and a load
inertia of 0.125 Oz-In-s2.  This specific com-
bination results in an "Inertia Factor" of 38.
These results reflect actual test data.

Figure 1 show this motor driven with a con-
ventional "open loop" stepper motor con-
troller.  Figure 2 is the identical actuator’s
dynamic speed vs. torque performance
when using RA Crossover Switching.

In addition to the obvious performance
enhancement of higher torques and operat-
ing velocities, the RA also provides several
other tangible  benefits.  With the RA, pulse
by pulse information is inherently provided.
That is,  there are no "lost steps".
Additionally,  resonance areas,  or unstable
performance, are inherently nullified, and
dynamic speed versus torque is realized.

Figure 1  - Motor Code 16-2P6-20 with 100:1 Gearhead
Inertia Factor = 38 -  Conventionally Driven
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Figure 2  - Motor Code 16-2P6-20 with 100:1 Gearhead
Inertia Factor = 38 -  RA Crossover Switching
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Rotary Accelerometer Applications

23



Back emf: Is the generated output voltage per RPM (or Rad/sec) of a permanent magnet motor.  

Bipolar: Refers to a full reversal of current into each phase of a stepper motor.  For maximum performance and effectiveness, bipolar opera-
tion is recommended.  The performance data in this catalog is tabulated for bipolar operation.

Coulomb Friction: Is the zero speed magnetic drag friction plus detent torque of the stepper motor.  This is the total torque required to
rotate the motor rotor shaft.

Detent Torque: The peak magnetic holding torque  of a detent brake  OR  the peak to peak variation in  backdriving torque of the motor
rotor.  This is the total variation of the low speed friction of the motor.  

Holding Torque: The peak torque of a permanent magnet stepper motor when  the motor is excited with rated DC voltage.  This value is
calculated from the motor torque constant.  

Inertia Factor: The effect on load inertia reflected to the stepper motor response rate and pull in torque.  See page 2 for detailed descrip-
tion, and page 21 for equations.

InterDamp: Optional  Electromagnetic damping added to a stepper motor or Rotary Switch to minimize the effect of load inertia or over-
shoot and settling time.

Max Power Output: Is the operational pulse rate point for maximum power output.  These catalog values are for reference only, to give
an indication of the dynamic operational performance.

Motor Constant or KM: Is  the  holding torque per square root watt of power input, at +25˚ C.  This figure of merit is a useful means to

compare the performance of a permanent magnet stepper motor.

Poles: The number of electromagnetic faces per phase in the stator of a stepper motor.

Power Input: Is the TOTAL power input to a stepper motor.  Please note that the power per phase of a two phase stepper motor will be
one half the value tabulated in the performance charts in this catalog.   

Pull In Torque: The magnitude of torque which a stepper motor can pull in from rest, or reverse direction, at a specific pulse rate.  The Pull
In Torque performance falls  along a line between the Inertia Factored Response Rate and the Torque at Low Pulse Rate.

Pull Out Torque: The magnitude of torque which will pull the stepper motor out of dynamic operation.  The Pull Out Torque  performance
falls along a line between the Slew Rate, and the Torque at Low Pulse Rate.

Pulse: The application or reversal of input voltage  polarity into a stepper motor winding.

Pulses per Second or PPS: The number of individual pulses or steps applied to a stepper motor per second.  

Resonance: Is a situation where high reflected load inertia causes  significant overshoot, resulting in missed steps or loss of motor torque
capacity.

Response Rate: Is the maximum rate which a stepper motor will obtain synchronous operation from rest, with no load inertia or friction
applied.

Rotary Switch: Is a stepper motor used as a two position rotary position selector.  

Slew Operation: Is the technique of dynamically increasing the pulse rate to operate the stepper motor in the pull out torque region of
motor performance.

Slew Rate: Is the maximum no load pulse rate which a stepper motor can obtain while operating in the slew operation mode.

Step: The single response to a pulse. 

Step Angle: The magnitude of rotary motion obtained by a single step.

Torque Constant or KT: Is the proportional holding torque generated from the stepper motor per DC amp input.

Torque at Low Pulse Rate: Is the dynamic (greater than one pulse) torque capacity of a stepper motor, as the pulse rate approaches zero.

Unipolar: Refers to unidirectional flow of current into each leg of a motor winding.  Unipolar operation will result in a reduction of motor
performance.

GLOSSARY OF TERMS
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Motor Modules :
• Brush less Permanent Magnet
Motors

• AC Induct ion Motors
• Stepper Motors
• Square Wave Dr iven AC Motors
• Damped Rotary Swi tches
• Housed L imi ted Angle Torquers
• Synchronous Motors

Eddy Current Dampers :
• Rotary
• L inear
• In L ine or R ight Angle
• Damping “enable” opt ion

Gear ing Modules :
Rotary :

• High Torque P lanetary
• R ight Angle Gear ing
• High Accuracy Zero Back lash
Gear ing

• Prec i s ion Index ing Dr ive Gear ing
L inear :

• Ba l l Sc rew Actuat ion
• ACME Lead Screw Actuat ion
• In - l ine , R ight -angle , or U-dr ive

Brakes :
• DC Fr ic t ion Brakes
• Permanent Magnet Detent
Brakes

• DC Magnet ic Induct ion Brakes

Transducers :
Pos i t ion Transducers :
• Brush less Reso lvers
• S ing le Speed
• Mul t ip le Speed
• Tandem or Clus ter
Redundant

• With or wi thout Gear ing
• OnAxis Reso lvers
• RVDT’s
• Tandem or Clus ter
Redundancy

• With or wi thout Gear ing
• OnAxis RVDT

Veloc i ty Transducers :
• AC Tachometers
• Damping Tachs
• Rate Tachs
• Permanent Magnet A l ternators
• S ing le Speed
• Mul t ip le Speed
• With or wi thout Gear ing

Acce lerat ion Transducers :
• Brush less DC Rotary
Acce lerometers

• DC Exc i ted Rotary
Acce lerometers

CDA InterCorp can combine these s tandard
modules into mul t i - funct ion integrated actua -
to r s and assembl ie s . Ca l l CDA In te rCorp
d i rec t l y fo r app l i ca t i on eng inee r ing as s i s -
tance, or to request a complete set of appl i -
ca t ion data brochures .
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