Stepper Motor Linear Actuators

Our various patented designs use a proprietary manufacturing process which incorporates engineered thermoplastics in the rotor drive
nut and a stainless steel lead screw. This design allows the linear actuator to be much quieter, more efficient and more durable than a
v-thread and bronze nut configuration commonly used in other linear actuators.
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& Stepper Motor Linear Actuaor Terminology

Terminology
Detent or Residual Torque

Drives

Dynamic Torque
Holding Torque
Inertia

Linear Step Increment
Maximum Temperature Rise

Pulse Rate

Pulses Per Second (PPS)
Ramping

Single Step Response

Step
Step Angle

Steps Per Revolution

Torque

Torque to Inertia Ratio

The torque required to rotate the motor’s output shaft with no current applied to the windings.

A term depicting the external electrical components to run a Stepper Motor System. This will include power supplies, logic sequencers,
switching components and usually a variable frequency pulse source to determine the step rate.

The torque generated by the motor at a given step rate. Dynamic torque can be represented by PULL IN torque or PULL OUT torque.

The torque required to rotate the motor’s output shaft while the windings are energized with a steady state D.C. current.

The measure of a body’s resistance to acceleration or deceleration. Typically used in reference to the inertia of the load to be moved by a
motor or the inertia of a motor’s rotor.

The linear travel movement generated by the lead screw with each single step of the rotor.

Allowable increase in motor temperature by design. Motor temperature rise is caused by the internal power dissipation of the motor as a
function of load. This power dissipation is the sum total from I2R (copper l0ss), iron (core) loss, and friction. The final motor temperature is
the sum of the temperature rise and ambient temperature.

The number of pulses per second (pps) applied to the windings of the motor. The pulse rate is equivalent to the motor step rate.

The number of steps that the motor takes in one second (sometimes called “steps per second”). This is determined by the frequency of
pulses produced by the motor drive.

A drive technique to accelerate a given load from a low step rate, to a given maximum step rate and then to decelerate to the initial step rate
without the loss of steps.

The time required for the motor to make one complete step.

The angular rotation produced by the rotor each time the motor receives a pulse. For linear actuators a step translates to a specific linear
distance.

The rotation of the rotor caused by each step, measured in degrees.

The total number of steps required for the rotor to rotate 360°.

The sum of the frictional load torque and inertial torque.

e Pull out torque: The maximum torque the motor can deliver once the motor is running at constant speed. Since there is no change in
speed there is no inertial torque. Also, the kinetic energy stored in the rotor and load inertia help to increase the pull out torque.

e Pullin torque: The torque required to accelerate the rotor inertia and any rigidly attached external load up to speed plus whatever
friction torque must be overcome. Pull in torque, therefore, is always less than pull out torque.

Holding torque divided by rotor inertia.

®
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Hybrid Linear Actuators

Haydon Kerk Motion Solutions offers a unique line of hybrid stepper motor linear actuators that open new avenues for equipment design-
ers who require high performance and exceptional endurance in a very small package.The various patented and patent pending designs

use a proprietary manufacturing process, which incorporates engineering thermoplastics in the rotor drive nut and a stainless steel acme
lead screw. This allows the linear actuator to be much quieter, more efficient and more durable than the v-thread and bronze nut configu-
ration commonly used in other linear actuators.
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A 21000 Series * Size 8 Hybrid Linear Actuator

21000 Series
Size 8 Hybrid Linear Actuators Award
Winning

Size 8 Hybrid Precision Stepper Motor is part of our
extensive, award winning miniature motor product line
and is one of the world’s smallest linear actuators.

More Compact Option for Motion Applications

The 21000 Series Size 8 Linear Actuator occupies a
minimal 0.8" (21 mm) space and includes numerous
patented innovations that provide customers high
performance and endurance in a very small package.

3 Available Designs
— Captive

— Non-Captive

— External Linear

Size 8
Captive Shaft

The 21000 Series is available in a wide variety
of resolutions - from 0.00006" (.0015mm)
per step to 0.00157" (0.0 mm) per step.

The Size 8 Actuator delivers thrust of up to 10 Ibs
(44 N).

Size 8
Non-Captive Shaft | &

Size 8
External Linear

Specifications
Size 8: 21 mm (0.8-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
Captive ol . . Screw @.14-in (3.56mm) Co (: e?.rD.
) inches mm
Part No. Non-Captive 2F4 - - ! 00006 0015 U
External Linear E21H4  — _ f 000098* 0025 AA*
Wiring Bipolar .00012 .0030* N
Winding Voltage 2.5VDC 5VDC 7.5VDC 00019* 005 AB
Current (RMS)/phase 49A 24 A J16A .00024 .006* K
Resistance/phase 510 204 Q 459Q .00039* 01 AC
Inductance/phase 1.5 mH 5.0 mH 11.7 mH 00048 .0121* J
Power Consumption 2.45 W Total .00078* .02 AD
Rotor Inertia 1.4 gom? 00157 .04 AE
Insulation Class Class B (Class F available)
; *Values truncated
Weight 1.50z (43 g) **TFE coating not available
Insulation Resistance 20 MQ ?gaggérd motors are Class B rated for maximum temperature of

Part numbering information on page 79.

Special drive considerations may be necessary when leaving shaft fully
extended or fully retracted.
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Captive Lead Screw

A 21000 Series * Size 8 Hybrid Linear Actuator

o ) l"' DIMENSION (28.2 MAX) DI.':,‘- ',:.ﬂi"
Dimensions = (mm) inches [I:.Dﬁ:igalf] C1.98]4 L STROKE A" MAX 1.10 MAX RETRACTED
SQUARE Azt :
6,00 [@9.00) &.04 1
[.zu] @.354 .2:51 — =
1
[2a]
787 M3 % 0.5-6¢g THREAD e}
TO WITHIN 04" (1.50M) i
OF SHOULDER [a.e6] (@350
- @.158 @.138
4X M2 X 0.4 6g
[”’m (2.4 mm) 0,094" FULL THREAD F‘m%l e :E
@.s30"-000 (304.843.2)
=02 Stroke Dim. "A" Dim. "B Suffix # vt 12910
0.354(9.0) | 0437 (11.10) |  0.062 (1.58) -904 ] ]
0500(127) | 0583 (14.81) |  0.208 (5.28) -905 LEAD WIRES
27432
0.750 (19.05) | 0.833(21.16) | 0.458 (11.63) 907 i
1.000 (25.4) | 1.083 (27.51) | 0.708 (17.98) -910 —t
1250(31.8) | 1.333(33.86) | 0.958 (24.33) -912
1500 (38.1) | 1.583 (40.21) | 1.208 (30.68) -915
Non-Captive Lead Screw ! [101.60:0.76] |
4,000,030
Dimensions = (mm) inches [‘ y ]
piovagrin [1.5020.25] 282 MAX) ___y
SGUARE 059+.010 1.10 MAX
2] I
18 1 LC
[z0] |
787
J I
@3.50) @.138
4-in [101.6 mm] 4X M2 X 0.4 6g M2 X 0.4 69 [m ;m] "
standard screw lengths. (2.4 MM) 0.094° TO WITHIN (.75) = v (304.8212.7)
. FULL THREAD [0A0'OF SHOULDER s30+000 1
Longer screw lengths are available. -.002 ot
V2B AWG
LEAD WIRES
(12.743.2)
172" 1/8"
External Linear
[101.60:0.76]
Dimensions = (mm) inches 0002020
[1.50:0.25] (28.2 MAX)
, 0592010 1.10 MAX
4-in [101.6 mm]
standard screw lengths. 1@2.50.138 . =
Longer screw lengths are available. Ll
1
I
I N f
o EXTERNAL LINEAR NUT JI
[15.40+0.10] 1
(062,004 '
SQUARE | |"*-0u0s
4,000 A
11588 ©30_ ooz (304,8412.7)
T 3 @.125 (3.17) ON [1928) = 825 e g
(2] {8500 {12.7) BOLT CIRCLE 5750 l
JHF 428 AWG
l LEAD WIRES -
127:3.2)
I_ /2% A"
6.5 2.3
I:.zsn:l =l I-_ [.lm:l

www.haydonkerkpittman.com
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A& 21000 Series * Size 8 Hybrid Linear Actuator

400 110
FORCE vs. PULSE RATE .| LSS Opet R 400
<90
— Chopper
5oy 3004 dso
— blpolar
P ~ 2504 +70
—100% Duty Cycle ) soo . ©-00072in. (0.0030 mm) [N | 160 Z
@ T @
— @ .14 (3.56) Lead Screw g __Recommended ; T50 g
iL 1504 Load Limit Jao *
o 0.00024 in. (0.006 mm) [ K | A3
—————— 50
504 0.00048 in. (0.0121 mm) 10
Y t t i t t t t t t t t 0
0 200 400 600 80O 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)
300+
180
0.000098 in. (0.0025 mm)*
2504 <70
" 460
200 1 = _0-00019 in. (0.005 mm)
— 2450 =~
& Recommended £
8 150k Load Limit 40 E
i s ], 0.00039 in. (0.01 mm) .
0.00078 in. (0.02 mm) e 20
504 E; =
— L 10
: 0.00157 in. (0.04 mm) |AE | . - : .
) 1 1 L] 1 L) 1 1 ) 1
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)
FORCE vs. LINEAR VELOCITY 180 %0
160 Recommended
— Chopper Load Limit e
; 1404 . +
— B|po|ar 0.00039 in.
1204 (0.01 mm)
—100% Duty Cycle | [AC] $e0
— @ .14 (3.56) Lead Screw % " . 0.00048 in. (0.0121 mm) [ J | "g
£ T — \ 0.00078 in. (0.02 mm) t2 2
40 - 10
*Care should be taken when utilizing these screw pitches to ensure that :
the physical load limits of the motor are not exceeded. Please consult 20— N 200137 . (0,04 moem)
the factory for advice in selecting the proper pitch for your application. o i 'I“-:,,,( 0
0 U.IE I 1.5 2 25 3
NOTE: All chopper drive curves were created with a 5 volt motor and a (12.7) (25.4) (38.1) (50.8) (63.5) (76.2)
40 volt power supply. Linear Velocity (in./sec. [ mm/sec. ])
400

Ramping can increase the performance of a motor either by increasing : -
the top speed or getting a heavier load accelerated up to speed faster. 350 4 0.00005 [n. {0.0015 mm) —+ 100
Also, deceleration can be used to stop the motor without overshoot.

300 0.000098 in. (0.0025 mm)* | I
With L/R drives peak force and speeds are reduced, using a unipolar
drive will yield a further 30% force reduction. 250 0.00012 in. (0.0030 mm) E
H 200 - ™
] 1 *
g 0.00019 in. (0.005 mm) kborerieideg
L= 150 4+0,00024 in. Load Limit 140

(0.006 mm)
100 4
+ 20
50 ¢
0 i ) ] + } — o
0 0.1 02 0.3 04 0.5 06 0.7
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78)

Linear Velocity (in./sec. [ mm/sec.])
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A& 21000 Series * Size 8 Hybrid Linear Actuator

Identifying the Hybrid Part Number Codes when Ordering

.t § o g v N ¢+ § e B4 75 B4 o0

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4= Bipolar Travel/Step 25=25V0C Stroke
using the following) 21 =21000 Non-captive (4 wire) U* = .00006-in (.0015) 05 =5VDC Example: =910 = 1-in
E = External (Series numbers H = 1.8°Captive or AA*= .000098-in (.0025) 752 75V0C (Refer to Stroke chart on Captive
_ : represent apn . o motor series product page.)
K = External with . External (use 'E N = .00012-in (,0030) . S
40° thread approximate or “K” Prefix for . Custom V available Suffix also represents:
form width of motor External version) AB = .00019-in (.005) '
body) K = .00024-in (.006) 800 = Metric
P = Proximity o ' 900 = External Li ith
Sensor AC = .00039-in (.01) —900 = External Linear wi
» grease and flanged nut
S = Home Position J =.00048-in (.0121) i '
Switch . —XXX = Proprietary suffix
AD = .00078-in (.02) assigned to a specific customer
AE = .00157-in (.04) application. The identifier
“TFE not available can apply to either a standard
or custom part.
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
Hybrids: Wiring Hybrids: Stepping Sequence
RED Bipolar Q2-Q3 ‘ Q1-Q4 06-Q7 (05-Q8
Y o Step
s 1 ON OFF ON OFF
Q
RED / WHITE = 2 OFF ON ON OFF |3
GREEN | WHITE e
® 3 OFF ON OFF ON g
4 ON OFF OFF ON L
+V |L___GREEN +V 1 ON OFF ON OFF
* ‘ Note: Half stepping is accomplished by inserting an off state between transitioning phases.
Q1 Q2 Q5 Q6
Q3 Q4 Q7 Q8
Integrated Connector for Hybrid Size 8
Offered alone or with a harness assembly, this connector is RoHS compliant and features a positive latch
in order for high connection integrity. The connector is rated up to 2 amps and the mating connector will e
handle a range of wire gauges from 24 to 28. Ideal for those that want to plug in directly to pre-existing o
harnesses. @
3n8(¥0;gg¢nggzg);ESK 2D Pink | _Bipolar Color
p 1 Phase 2 Start G/W 0000000000000000000
Mating Connector: 2 Phase 2 Finish Green =
JST part # ZER-04V ~ B
Haydon Kerk Part # 56-2369-1 (12 in. Leads) 8 |[ Rhase 1 finish RW
) 4 Phase 1 Start Red - |- o=
Wire to Board Connector: 7
JST part # SZE-002T-P0.3 AR —

www.haydonkerkpittman.com ;\‘A«"ayggqﬁ '\M ETE K® 79



A 21000 Series * Size 8 Hybrid Linear Actuator

Encoders Designed for

All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with
specifically designed encoders for applications that
require feedback. The compact optical incremental
encoder design is available with two channel quadra-
ture TTL squarewave outputs. An optional index is
also available as a 3rd channel. The Size 8 Encoder
provides resolutions for applications that require 250
and 300 counts per revolution. Encoders are available

for all motor configurations — captive, non-captive and
external linear.

Simplicity and low cost make Encoders ideal for both
high and low volume motion control applications. The
internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL
compatible outputs. The encoder module incorporates
a lensed LED light source and monolithic photo-
detector array with signal shaping electronics to
produce the two channel bounceless TTL outputs.

21mm 21000 Series Size 8

11.51
[ 2 1 _<—

21.64
Yo [(a .85]

-

/

NOTE: Lead Screw extends beyond encoder on specific captive and non-captive motors.

External linear shaft extension is available upon request.

Size 8 with Encoder

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 585 VDC
Output
Signals 45 5.0 5.5 VDG

2 channel quadrature TTL squarewave outputs.

Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.

Optional index available as a 3rd channel (one pulse per revolution).

Operating Temperature

. Minimum Maximum
ed 10°C (14°R) B5°C (185°P)
Connector Pin # Description
2 Channel A Maximum
3 Ground Acceleration 250,000 rad/sec?
4 Channel B Vibration (5 Hz to 2 kHz) 209

80
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4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)

. CPR
Size 8

250

300

PPR

1000

1200

www.haydonkerkpittman.com




21000 Series
Size 8 Double Stack
Hybrid Linear Actuators

Size 8 Double Stack Hybrid Stepper Motor Linear
Actuators provide enhanced performance over a
single stack.

Improved Performance & New Linear Motion
Design Opportunities in a 20 mm Frame Size

3 Available Designs

— Captive
— Non-Captive
— External Linear

The 21000 Series is available in a wide variety of

resolutions - from 0.000098 in (.0025 mm) per step
t0 0.00157 in (0.04 mm) per step. The Size 8 actuator

delivers thrust of up to 17 Ibs. (75 N).

Assembly options include:

Incremental encoders, proximity sensors
(captive types only), anti-backlash and
custom nuts, and TFE coated lead screws.

Specifications

A& 21000 Series ¢ Size 8 Double Stack Stepper Motor Linear Actuator

Fr

-
F Size 8
.c‘: Double Stack
= Non-Captive Shaft

Size 8 Double Stack: 21 mm (0.8-in) Hybrid Linear Actuator (1.8° Step Angle)

Size 8
Double Stack
Captive Shaft

Size 8
Double Stack
External Linear

Captive M4 — t
Part No. Non-Captive M4 - t
External Linear E21M4 - f
Wiring Bipolar
Winding Voltage 2.5VDC 5VDC 7.5VDC
Current (RMS)/phase 1.32A 65A A43A
Resistance/phase 1.9Q 77Q 17.3Q
Inductance/phase 0.8 mH 3.2 mH 6.1 mH
Power Consumption 6.5 W Total
Rotor Inertia 2.6 gcm?
Insulation Class Class B (Class F available)
Weight 2.4 0z (43 g)
Insulation Resistance 20 MQ

Part numbering information on page 84.

www.haydonkerkpittman.com

Linear Travel / Step

Screw @.14-in (3.56mm) cg(:g?.rD.

inches mm
.000098* .0025 AA
.00012 .0030* N
.00019* .005 AB
.00024 .006* K
00039° 001 Al
.00048 0121 J
00078" 02 D
.00157* 04 AE
00157 04 A
*Values truncated

Standard motors are Class B rated for maximum temperature of
130°C.

Special drive considerations may be necessary when leaving shaft fully

extended or fully retracted.
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A¥ 21000 Series * Size 8 Double Stack Stepper Motor Linear Actuator

Captive Lead Screw

Dimensions = (mm) inches

[15.4020.10]

&06+,004

SQARE

[s.00]

234

M3 x 0.5-6g THREAD
TO WITHIN ,0&" (1.5MM)
OF SHOULDER

[nheel
A72

DIMENSION
™ "AT MAX

Ceoddy 4
238

P [382MAX] —T"
1.50MAX

DIMENSION

"B" MAX,

B

RETRACTED

1.50+0,25
L‘“‘ M2 0D.d sg [.059:,131 n:l‘ S
[l p— o.uu] (2.4 mm) 0.094" FULL THREAD
008 w1
+.000 Stroke Dim. "A" Dim. "B" Suffix # (304.8¢3.2)
630y a i
0.354 (9.0) 0.437 (11.10) 0.000 (0.00) -904 /
0500 (12.7) | 0.583(14.81) |  0.011(0.28) -905 SIRAWE
LEAD WIRES
0750 (19.05) | 0.833(21.16) |  0.261 (6.63) -907 02732
142 twa
1.000 (25.4) 1.083 (27.51) 0.511 (12.98) -910
1.250 (31.8) | 1.333(33.86) | 0.761(19.33) 912
1.500 (38.1) 1.583 (40.21) 1.011 (25.68 -915
2(50.8) | 2.083(52.91) | 1.078(43.38) 920
Non-Captive Lead Screw
Dimensions = (mm) inches [101.60+0.76]
[15.40:0.10] [1.500.25] 4,000+,030
.806+.004 059,010 =~ [382mMax] — ™
SQUARE G 1,50 MAX
3.0
o si l I
[20] [
787
(@ [3.58] n.muﬂ I
REFERENCE
ju
Up to 6 in (152 mm) p
standard screw lengths. :‘L“g&luﬁzgr TOM:H);H[I)‘: (é% ] [.5‘:8_05] [3?;:5?,:22:71
Longer screw lengths are available. FULL THREAD 030°CF SHOULDER 43p™000 b
-0z #28 AWG
LEAD WIRES
(12.723.2)
1/2"¢1/8"
External Linear
Dimensions = (mm) inches [101.60+0.76]
4,000,030
[1.50:0.25] [28.2 Max] -]
Up to 6in (152 mm) [@[3.56]0.140 ) 059,010 150 MAK
REFEREMCE ™~
standard screw lengths. 1
Longer screw lengths are available. —
.
X N n
[1640:016] EXTERMAL LINEAR NUT
1606,004
SQUARE [|6+u ]
L L¥.005
3 @.125 (3.17) ON [19.5] (1588 ﬂﬂ:’_ggg ¥ (304.8
.500 (12.7) BOLT CIRCLE 5758 525 )

o Y\Haydon(kerk)

Motion Solutions

By T
o0

#28 AWG
LEAD WIRES
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FORCE vs. PULSE RATE
— Chopper

— Bipolar

—100% Duty Cycle

A&F 21000 Series * Size 8 Double Stack Stepper Motor Linear Actuator

— .14 (3.56) Lead Screw
— 8:1 Motor Coil to Drive Supply Voltage

500 — 140
o 0.00012 in. (0.0030 mm) [ N | -
400 | ©0-000098 in. (0.0025 mm)* T
s Recommended 100
2T 0.00019 in. (0.005 mm)* Load Limit
N 300 + 7 + [ 80 2
8 2501 0.00024 in. (0.006 mm) - §
£ 200+ m— [
150 { 0.0004 _ - 40
e (0.0121 mm) [ —
50_00157 in. (0.04 mm) __'.'m_a in. (0.02 mm) | S, -
] h ) : : .
1 | L |
0 500 1000 1500 2000
Pulse Rate (full steps/sec.)
FORCE vs. LINEAR VELOCITY
— Chopper — 0 .14 (3.56) Lead Screw
— Bipolar — 8:1 Motor Coil to Drive Supply Voltage
—100% Duty Cycle
500 140
450 - 0.00012 in. (0.0030 mm)[ N |
L9
o6k 0.000098 in. (0.0025 mm)*[AA] 2
. * Recommended
0.00018 in. (0.005 mm)*| AB
350 4 ( ) Load Limit 100
250 - ]
E s00 0.00024 in. (0.006 mm)[ K | leo s
2 |
- 0.00039 in. (0.01 mm) [AC]
1 0.00048 in. (0.0121 mm) [ J | Tl
100 +
0.00078 in. (0.02 mm) - | P
50 4 I_,-u:I .00157 in. (0.04 mm) [ AE |
0 " 4 : 0
0 05[127] 1.0[25.4] 1.5[38.1] 20[50.8] 25 [53.5] 3.0[76.2)

*Care should be taken when utilizing these screw pitches to ensure that
the physical load limits of the motor are not exceeded. Please consult
the factory for advice in selecting the proper pitch for your application.

NOTE: All chopper drive curves were created with a 5 volt motor and a
40 volt power supply.

Linear Velocity (in./sec. [mm/sec.])

Ramping can increase the performance of a motor either by increasing
the top speed or getting a heavier load accelerated up to speed faster.
Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar
drive will yield a further 30% force reduction.

www.haydonkerkpittman.com
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AF¥ 21000 Series ¢ Size 8 Double Stack Stepper Motor Linear Actuator

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation L=18° 4= Bipolar Travel/Step 25=25V0C Stroke
using the following) 21 =21000 Non-captive (4 wire) AA*=.000098-in (.0025) 05 =5VDC Example: =910 = 1-in
A=A Coil (Series numbers M = 1.8°Captive or N = .00012-in (.0030) _ (Refer to Stroke chart on Captive
75=7.5VDC )
(See AC represent External (use AB = 00019-in (.005 motor series product page.)
Synchronous approximate “E” or “K” Prefi — -in (.005) Custom V available )
. or retix _ ; Suffix also represents:
Data Sheet) width of motor for External K =.00024-in (.006) .
E = External body) version) AC = .00039-in (.01) 800 = Metric
K = External with J = .00048-in (0121) —900 = External Linear with
40° thread AD — 00078-in (02 grease and flanged nut
form = o (02 —XXX = Proprietary suffix
P = Proximity AE = .00157-in (.04) assigned to a specific customer

Sensor *TFE not available application. The identifier
can apply to either a standard
or custom part.

NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.

Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR
Bipolar Q2-03 \ Q1-04 06-Q7 05-08
v Step
2 1 ON OFF ON OFF T
RED / WHITE 2 2 OFF ON ON OFF |B
CHEED ’ S l 3 OFF ON OFF oN g
4 ON OFF OFF ON &
+V GREEN +V 1 ON OFF ON OFF
‘ ‘ Note: Half stepping is accomplished by inserting an off state between transitioning phases.
Q1 Q2 Q3 Q6
Q3 Q4 Q7 Q8
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Encoders Designed for

All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with
specifically designed encoders for applications that
require feedback. The compact optical incremental
encoder design is available with two channel quadra-
ture TTL squarewave outputs. An optional index is
also available as a 3rd channel. The Size 8 Encoder
provides resolutions for applications that require 250
and 300 counts per revolution. Encoders are available

for all motor configurations — captive, non-captive and
external linear.

Simplicity and low cost make Encoders ideal for both
high and low volume motion control applications. The
internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL
compatible outputs. The encoder module incorporates
a lensed LED light source and monolithic photo-
detector array with signal shaping electronics to
produce the two channel bounceless TTL outputs.

21mm 21000 Series Size 8

11.51
[ G 1 -—

i I
I r

P M T
<
:I E,

|
\ L | D I | B TS
v [21.64]
Yoo @ .85
A LA | AR I | | I I ettt
1 1
\ \
\ . |
\ 1
Yoo o
1 1
1 1
: 1 1
Pt ‘E 4 | ]
| LV
! A /

NOTE: Lead Screw extends beyond encoder on specific captive and non-captive motors.

External linear shaft extension is available upon request.

AF¥ 21000 Series * Size 8 Double Stack Stepper Motor Linear Actuator

Size 8 with Encoder

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 585 VDC
Output
Signals 45 5.0 5.5 VDG

2 channel quadrature TTL squarewave outputs.

Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.

Optional index available as a 3rd channel (one pulse per revolution).

. Minimum Maximum
ed 10°C (14°R) B5°C (185°P)
Connector Pin # Description
2 Channel A Maximum
3 Ground Acceleration 250,000 rad/sec?
4 Channel B Vibration (5 Hz to 2 kHz) 209

4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)

. CPR 250 300
Size 8
PPR 1000 1200
www.haydonkerkpittman.com @"a!ﬂ;!'ﬂl@ I\METEK® 85




A¥ 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators

28000 Series

Size 11 Hybrid Linear Actuators

Compact, production-proven precision in motion.

The various patented designs deliver high performance,
opening avenues for equipment designers who require
performance and endurance in a very small package.

3 Available Designs

— Captive
— Non-Captive
— External Linear

The 28000 Series is available in

resolutions - from 0.000125-in (.003175 mm)
per step to 0.002-in (.0508 mm) per step.

The Size 11 actuator delivers thrust of -up to 20 Ibs. (90 N).

Size 11
Captive Shaft

a wide variety of

Size 11

Size 11: 28 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle)

Non-Captive Shaft

Size 11
External Linear

Linear Travel / Step

*Part numbering information on page 89

s SHauydan(edd AMETEK

. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.

» Order
Captive sl ~ . _—y s Screw 0.1875"(4.76mm) Code 1.
Part No Non-Captive t t inches m
' d i 2 - 000125 0031 7
External Linear Eo8H4 - _ t E28HG - t 100025 0063 9
Wiring Bipolar Unipolar 0005 0127 3
Winding Voltage 2.1VDC 5VDC 12VDC 5VDC 12VDC .001 0254 1
Current (RMS)/phase 1.0A 0.42 A 0.18 A 0.42 A 0.18A 002 0508 2
- *Values truncated.
Resistance/phase 21 190 68.6 1190 6860 Standard motors are Class B rated for maximum temperature
Inductance/phase 1.5 mH 6.7 mH 39.0 mH 3.3mH 19.5 mH of 130°C.
Power Consumption 42W o o )
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 9.0 gcmz fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 420z(1199)
Insulation Resistance 20 MQ

www.haydonkerkpittman.com




Captive Lead Screw

Dimensions = (mm) inches

Integrated connector option available

A 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators

52]3.]2]%] —[32.2 MAX | Pé!\'ﬂsﬂl'flﬁﬂ
o [2438] 1.268 MAX
[ 320.|] [5?2] [3_]15] a79 f— FULLY

{22 "'ggg [1.906+.004 225 125 £.010 RETRACTED

B.866" S0 $ i E [7.92] [ 1
[7.00] @.312 [© | |
®.276 )

FLAT M3’ 0.5 THREAD |2 Crae)
10 SHOULDER [ L] 55]11 ] @.188
4X (M2.50 X 0.45 DIMENSION “A" MAX #26 AWG
THREAD X 2F) (2.1).079 LEAD WIRES [30':;’5;2-’1
(bt
Stroke Dim. "A" Dim. "B Suffix #
0500 (127) | 0.806(2047) |  0.208(528) | —905 [12.7+3.2]
0.750 (19.05) | 1.056(26.82) | 0.458(11.63) | 907 H2125
1000 (25.4) | 1.306(33.17) | 0.708(17.98) | 910 |
1250(318) | 1556(39.52) | 0958 (2433 | 912
1500(38.1) | 1.806(4587) | 1.208(3068) | 915
2.00(50.8) | 2.306(58.57) | 1.208(30.68) | —-920
2500(635) | 2.806(71.27) | 1.208(3068) | —925
Non-Captive Lead Screw — 2 lid178]
Dimensions = (mm) inches T'T: [?:7362:?6(1121‘1 [.68) IES#];]!:-E;{Z‘E:;| “ T [13_:'625 T,:g _bl
263 . —
Integrated connector option available _-‘? :XL:I
R MEEe | g e
standard screw lengths. i SHOULDER:
Longer screw lengths are available. 4¥H(RT1§.I§E;( x2 %4]5_079 Lzz -f:c:u] 2 we [3?;:8;};:71

-.002 |
L]

[12.723.2)

1/2"¢1/8"

1

External Linear

Dimensions = (mm) inches

Integrated connector option available

4-in [101.6 mm]
standard screw lengths.
Longer screw lengths are available.

__u[z‘a;z]j!]__ b [01.72676) — 4 [32.2 MAX]
y 4.00£.03 1,268 MAX
[23.00+.10] [2+.25) — |—
O _906:.004 079+.010

0
|

[4.76]
®.188 / —D:

EXTERNAL
LINEAR NUT [9.53] 7
4X (M2.50 X 0.45 475 [22. 05

THREAD X 2 ) .079 i T 8564000 (304.8212.7)

[19.05] l 9% 002 / 12°¢1/2

©.750 #26 AWG— A
_L [7.94) LEAD WIRES
.313
3X (@3.18) @.125 ON ¥
(@12.7) @.500 BOLT CIRCLE i l [3.18] { 2-,?"3-2,!
—~ 125 172 t}ua

www.haydonkerkpittman.com ﬁ" ayM.,m s‘,,.,,.m- '\M ETEK



AF 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE

— Chopper

— Bipolar

—100% Duty Cycle

— @ 1875 (4.75) Lead Screw

—
(4]
L

Force (Ibs.)
=
|

.000125” (.003175)[ 7 |

.00025” (.00635) [ 9 |

.0005" (.mz'n@

sor 0250 7]

e

002" (0508)[2 |

1 I 1
200 400 600 800

Pulse Rate: full steps/sec.

T
1400

FORCE vs. LINEAR VELOCITY
— Chopper

— Bipolar

—100% Duty Cycle

— (0 .1875 (4.75) Lead Screw

Force (Ibs.)

.000125”
(.0031)
.00025”
.0063) o]

.0005”

.0127)

.001”
(.0254) ]
/

S

1 | T
0:5 1] 1 :5
(12.7) (25.4) (38.1)

Linear Velocity: in/sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed
or getting a heavier load accelerated up to speed faster. Also, deceleration can be

used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield

a further 30% force reduction.

s SHaudan(edd AMETEK

2.5
(83.5)
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A 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators

Identifying the Hybrid Part Number Codes when Ordering

.t § » g v 4 ¢+ § 7 B4 o5 B4 90

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4= Bipolar Travel/Step 2.1=21VDC Stroke
using the following) 28 = 28000 Non-captive (4 wire) 1 =.001-in (.0254) (Bipolar only) Example: =910 = 1-in
A = A Coil (See AC (Series numbers H = 1.8°Captive or 6= Unipolar 2= .002-in (.0508) 05 =5VDC (Refer to Stroke chart on Captive
Synchronous represent Extenal (use 'E” @wire) 3= 0005-in (0127) 12=12VDC ULty s e I )
Data Sheet) approximate or “K” Prefix for ' ) Suffix also represents:
width of motor . 7 =.000125-in (.0031) Custom V available '
E = External External version) )
, body) 9 = .00025-in (.0063) 800 = Metric
K = External with ' F : .

o —900 = External Linear with
40° thread rease and flanged nut
form g . 9 Ul

P = Proximity I—XXX = PropneFalry suffix
Sensor assigned to a specific customer

application. The identifier
can apply to either a standard
or custom part.

S = Home Position
Switch

NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441,

Hybrids: Wiring

BIPOLAR UNIPOLAR
RED
3 RED
o
REDWHITE GREEN / WHITE BLACK N
@
+V GREEN +V
& ¢
4 e S ay =% RED/WH

Q3 Q4 Q7 Qg a1 a2 ~[€3

Hybrids: Stepping Sequence

Bipolar 203 | o0 6-Q7 05-08
5 Step T
s 1 ON OFF ON OFF
=l OFF ON ON OFF |B
l 3 OFF ON OFF ON 2
4 ON OFF OFF ON I
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.

www.haydonkerkpittman.com gﬁﬂayﬂg','® I\M ETEK® 89



A¥ 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 11 Encoder provides resolutions

for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

30 mm 28000 Series Size 11

NOTE: Lead Screw extends beyond
encoder on specific captive and
non-captive motors. External linear
shaft extension is available upon

~

~| Dl -

Electrical Specifications

L 4 .
M TTTTL AN

Encoder on Size 23
hybrid motor

]

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 515) VDC
Output Signals 4.5 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.
Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.

[ 4]5.67 1 Tracks at speeds of 0 to 100,000 cycles/sec.

Optional index available as a 3rd channel (one pulse per revolution).

P _ Minimum Maximum
P Size 11
5o / - 40°C (- 40°F) 100°C (212°F)
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec?
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index
5 Channel A — 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Channel A + Size 11 CPR 200 400 1000~
7 +5VDC Power PPR 800 1600 4000*
8 +5 VDG Power clgﬁgxcfﬂlss ?ofﬂiﬂﬂféﬁﬁtr2§%'|'&?éi options
9 Channel B = Single Ended Encoder - Pinout - Size 11
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 11
QOffered alone or with a harness assembly, this connector is RoHS compliant and features a positive latch in I nlﬁgl —
order for high connection integrity. The connector is rated up to 3 amps and the mating connector will handle e N\
a range of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses. "GP_
Motor Connector: Pin # Bipolar Unipolar Color
JST part # S06B-PASK-2 1 | Phase2Stat | Phase 2 Start W \~/ g
Mating Connector: 2 Open Phase 2 Common - & _49__ 0.28
;ST part # PAP-06V-S , 3 | Phase2Finisn | Phase 2 Finish Green r
aydon Kerk Part #56-1210-5 (12 in. Leads) 4 Phase 1 Finish Phase 1 Finish R [8] 151 soga-pASK-2 -
' 6 Phase 1 Start Phase 1 Start Red

o0 Hauydan(edd AMETEK
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28000 Series
Size 11 Double Stack
Hybrid Linear Actuators

Enhanced performance in motion control

The 28000 Series is available in a wide variety of
resolutions - from 0.000125” (.003175 mm) per step
t0 0.002” (.0508 mm) per step.

3 Available Designs
— Captive

— Non-Captive

— External Linear

The Size 11 actuator delivers thrust of up to 30 Ibs.
(133N).

A¥ 28000 Series * Size 11 Single Double Stepper Motor Linear Actuators

Size 11
Double Stack
Non-Captive Shaft

Size 11

Double Stack
External Linear

Size 11
Double Stack
Captive Shaft

Size 11 Double Stack: 28 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive sl ~ . Screw 0.1875"(4.76mm) Code 1.
Part N Non-Canfi . inches mm
art No. on-Captive _ _
i 284 000125 0031 7
External Linear E28M4  — _ t 100025 0063 9
Wiring Bipolar 0005 0127 3
Winding Voltage 2.1VDC 5VDC 12VDC .001 0254 1
Current (RMS)/phase 19A 750 mA 313 mA 002 0508 2
- *Values truncated.
Resistance/phase 1.1Q 6.7Q 348Q
Standard motors are Class B rated for maximum temperature
Inductance/phase 1.1 mH 5.8 mH 35.6 mH of 130°C.
Power Consumption 7.5 W Total
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 13.5 gem? fully extended or fully retracted.

Insulation Class

Class B (Class F available)

Weight

5.8 0z (180 g)

Insulation Resistance

20 MQ

*Part numbering information on page 94.

www.haydonkerkpittman.com
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¥ 28000 Series ¢ Size 11 Double Stack Stepper Motor Linear Actuators
Captive Lead Screw

i i — i 46 MA
Dimensions = (mm) inches um)!a [m uﬂ
IMENSIO —
r_nllq?ﬂifﬁ.lu]‘ ';;]5 mzvtﬂu— B = AT FETEACE
Integrated connector option available m}
[ iR I i
M«WU
b
| a M3 X 0.5 THREAD h‘]
TO SHOULDER ) —
4X M2.50 X 045
THREAD ¥ 2% DIMEMSION "A” MAX —=
um‘:a/
Stroke Dim. "A Dim. "B Suffix # VIV sz
0.500 (12.7) 0.80 (20.5) 00923 | -905 viyr Eaee
0.750 (19.05) 1.05 (26.8) 0.34(86) | —907
1.000 (25.4) 1.30 (33.17) 0.59(15.0) | -910 [zrs32
W1 /8"
1.250 (31.8) 1.55 (39.5) 0.84(21.35) | —912
1,500 (38.1) | 1.806 (45.87) 1.09@7.7) | -915 1
2.00 (50.8) | 2.306 (58.57) 1.59 (40.4) | 920
2.500 (63.5) | 2.806 (71.27) 2.09(631) | -925
100,628
I:ll::l:“'lj:I ll-ﬂﬂx-ﬂ&l
. [:.s.m: 1] [lﬂﬂ.:ﬂ] - [1s max]
Non-Captive Lead Screw [ o merios AR il
) ) ) [a.08] .
Dimensions = (mm) inches 263 | l
Integrated connector option available A [ ["411?#!
TO WITHIN 0,74 GF - “
SHOULDER
=]
4-in [101.6 mm]
THREAD X 2¥F
standard screw lengths. A
Longer screw lengths are available. LEAD WIRES . (30488127
E
[127232]
142 8
i
External Linear . as max]
l‘.Wi 03 l 1.811 MAX
o ) [22.25] —f f=—o
Dimensions = (mm) inches 079: 010
Integrated connector option available I 5\
(4
)l
wra
4-in [101.6 mm] g _/ — —[‘
standard screw lengths. UNEAR NUT fosa] =
. 4 M2.5 X 0.45 2 5 00
Longer screw lengths are available. THREAD X 2T [19.08] = -‘ I 5 J s
L 0667000 T
fe hs wies— A L
i [7.54]
@3
A (@3, 18)@,125 ON ["? 7233
RIEN LMY SRl I [a.lsl__| |__ I
|
i

$Haudan(ked AMETEK

92

www.haydonkerkpittman.com



A¥ 28000 Series * Size 11 Single Double Stepper Motor Linear Actuators

FORCE vs. PULSE RATE

— Chopper
— Bipolar
70
—100% Duty Cycle 000125” 1 300
~0.1875 (4.75) Lead Screw o | _(:0031)
+ 250
50 4
.0002 -+ 200
4 404 (.0063)| 9 | 3
n e
s +1s50 8
o 3 EEEm 005w .....Recommended -
o 2 { Load Limit 2
= 4 4+ 100
204
10 4 = S — -+ 50
m"'z (,osqa].i ; : . . ~=--I~- ——
0 T T I T T | T T ='|_|_ -0
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: full steps/sec.
FORCE vs. LINEAR VELOCITY
— Chopper
— Bipolar 80 =1 350
—100%D | .000125”
00% Duty Cycle 704/ (0031)
— (1875 (4.75) Lead Screw -1 300
o= 250
50 00025 E =
i +200
& 40 3
‘l‘ 1=
£ 5. O ... e s -
L Load Limit
20 - =+ 100
10 002" -+ 50
(.0508)
1] 0.5 1 1.5 2 2.5 3 3.5
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity:

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed
or getting a heavier load accelerated up to speed faster. Also, deceleration can be
used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield
a further 30% force reduction.

www.haydonkerkpittman.com

in/sec. (mm/sec.)
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A¥ 28000 Series * Size 11 Double Stack Stepper Motor Linear Actuators

.t _§ » g v N <+ § 7 B4 o5 B4 90

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix Stroke
(include only when Designation L=1.8° 4= Bipolar Travel/Step 2.1=2.1VDC Example: ~910 = 1-in
using the following) 28 = 28000 Non-captive (4 wire) 1 =.001-in (.0254) (Bipolar only) (Refer to Stroke chart on Captive
A=A Coil (See AC (Series numbers M = 1.8°Captive or 2=.002-in (.0508) 05=5VDC motor series product page:)

Synchronous represent External (use i Suffix al ts:
; 3 =.0005-in (.0127 12=12VDC UTtix also represents:
Data Sheet) approximate “E” or “K” Prefix : ( ) .
E = External width of motor o Bkt 7 =.000125-in (.0031) Custom V available —800 = Metric
K — External with body) version) 9 = .00025-in (.0063) ~900 = External Linear with
- 405 th?ea d grease and flanged nut
form —XXX = Proprietary suffix
_ - assigned to a specific customer
P= g;?])g(r)rpty application. The identifier
» can apply to either a standard
S= Home Position or custom part.
Switch
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441,
Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR
BER Bipolr | 0203 | 0104 | 0607 | 0508
[
o Ste
S T
=
RED / WHITE 5 1 ON OFF ON OFF
GREEN / WHITE = 2 OFF ON ON OFF |3
(&}
o l 3 OFF ON OFF TE
+‘V GREEN +‘V 4 ON OFF OFF N |E
1 ON OFF ON OFF
Q1 Q2 Q5 Q6 —L : — —L
Note: Half stepping is accomplished by inserting an off state between transitioning phases.
Q3 Q4 Q7 Q8

o MHaydon(eld AMETEK
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AF¥ 28000 Series * Size 11 Double Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 11 Encoder provides resolutions
for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

30 mm 28000 Series Size 11 __I [1626] ja—

1l

[

NOTE: Lead Screw extends beyond ::D
encoder on specific captive and
non-captive motors. External linear

shaft extension is available upon

-

45.7
[ 1.8 :

]

Electrical Specifications

Encoder on Size 23
hybrid motor

L 4 .
M TTTTL AN

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 515) VDC
Output Signals 4.5 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.
Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.
Optional index available as a 3rd channel (one pulse per revolution).

www.haydonkerkpittman.com

request. ]': I.I Operating Temperature
," ." . Minimum Maximum
il Size 11
A / - 40°C (- 40°F) 100°C (212°F)
Differential Ended Encoder - Pinout - Size 11 Mechanical Specifications
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec2
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index -
5 Channel A — 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Channel A + Size 11 CPR 200 400 1000*
7 5 VDG Power PPR 800 1600 4000
*Index Pulse Channel not available.
8 +5 VDC Power Contact us for additional resolution options
9 Channel 8 = Single Ended Encoder - Pinout - Size 11
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 11
Offered alone or with a harness assembly, this connector is RoHS compliant and features a positive latch in e _[2800] ____
. L . . . \ . 0 1.102 )
order for high connection integrity. The connector is rated up to 3 amps and the mating connector will handle i ~ D
a range of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses. {P— %
Motor Connector: Pin # Bipolar Unipolar Color
JST part # S06B-PASK-2 1 | Phase2Stat | Phase 2 Start W N\ -
7.
Mating Connector: 2 Open Phase 2 Common - A _é__ n 028
L\'J J
ﬁlSpoanK# iAP'gi\gg 2105 (121 Load 3 | Phase2Finish | Phase 2 Finish Green -
aydon Kerk part #36-1210-5 (12in. Leads) - 1 ™ 5 e v Fisn | Phase 1 Fnsn RW [e] S AG L
Wire to Board Connector: 5 Open Phase 1 Common _ " [los.ga] = 0.50
JST part # SPHD-001T-P0.5 6 Phase 1 Start Phase 1 Start Red

${Haydon(ker] AMETEK' o



A¥ 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

35000 Series
Size 14 Hybrid Linear Actuators

Higher force, longer life and improved performance

The various patented designs deliver exceptional performance
and new linear motion design opportunities.

3 Available Designs
— Captive

— Non-Captive

— External Linear

Size 14

The 35000 Series is available in a wide variety of Capiive Shaft

resolutions - from 0.00012-in (.003048 mm) per step to
0.00192-in (.048768 mm) per step. The motors can also
be microstepped for even finer resolutions.

The Size 14 actuator delivers thrust of -up to 50 Ibs. (222 N).

Size 14
External Linear

Size 14
Non-Captive Shaft

Size 14: 35 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
y rder
Captive s - - * w6 - - ' Sorew 0 218" (5.54mm) | goge 1,
Part N Non-Capfi . ; inches mm
art No. on-Captive _ _ BB

4 3o 3o 00012 030" N

External Linear E35H4 - _ t E35H6 - _ t 00024 0060 K

Wiring Bipolar Unipolar .00048 .0121* J

Winding Voltage 2.33VDC 5VDC 12VDC 5VDC 12VDC .00096 0243 Q

Current (RMS)/phase 1.25A 0.57 A 0.24 A 0.57 A 0.24 A 00192 0487 R
Resistance/phase 1.86 Q 8.8Q 505 Q 8.8Q 505 Q Linear Travel / Step

» Order
Inductance/phase 2.8 mH 13 mH 60 mH 6.5 mH 30 mH Serew @ .250" (6.35 mm) Code LD.

Power Consumption 57W inches mm

X ; .00015625 .0039* P

Rotor Inertia 16.0 gcm 0003125 0079" A

Insulation Class Class B (Class F available) 1000625 0158 B

Weight 5.7 0z (162 g) .00125 .0317* C

Insulation Resistance 20 MQ “Values truncated.
Standard motors are Class B rated for maximum temperature
tPart numbering information on page 100. ** Unipolar drive gives approximately 30% less thrust than bipolar drive. 0f 130°C.

Special drive considerations may be necessary when leaving shaft
fully extended or fully retracted.
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A¥ 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

. L&“z&h’:‘m B DIMENSION "B MAX
Captlve Lead Screw CoMLLEE ["»:'Sg, o e FULLY RETRACTED
. . . = 1,853 A
Dimensions = (mm) inches 260,10 Max
{mm) g !:mm:!z B | [03:0.284]
['Iﬁ..'l]:l A&0+.010
o2 EXTERMAL
Integrated connector option available [;‘;;g] SIcR
1] | O
e&[r::rl-u - = I:g-BEI
M4 X 0.7 THREAD 250
Toc;gsummgn' by L [15.88] | |
r o T A28
4 X M3X0.5 THREAD _u-D.IlSl] -
XIFL1E amt-m g 2 nmusﬁ: A §iiN
Stroke Dim. "A" Dim. "B" Suffix # 158
|H 304841271
0.500 (12.7) 0.82 (20.8) 004(1.0)| -905 S5L ok 122 UE
LEAD WIRES
0.750 (19.05) 1.07 (27.2) 0.29(7.4) | -907
1.000 (25.4) 1.32(33.5) 054(137) | -910
1.250 (31.8) 1,57 (39.9) 0.79(20.1) | -912
1.500 (38.1) 1.82 (46.2) 1.04(26.4) | -915 27532
e
2.00 (50.8) 2.32 (58.9) 154(39.1) | -920
2.500 (63.5) 2.82(71.6) 204518 | -925
Non-Captive Lead Screw fro1.6:.76]
(35.2 MAX) 0L 0%
R ) STTE38s MAX T T .
Dimensions = (mm) inches (34.36 MAX)
A [26:.10] 1,352 MAX
*‘ 01.024+.004 [2032+0.25] _ |
080+.010
Integrated connector option available i1 ] w
276
4-in [101.6 mm]
standard screw lengths.
Longer screw lengths are available. M4 X 0.7 THREAD TO WITHIN | _-|—[-_ (5.54) 3218
.030 (.76) OF SHOULDER 0
(6.35) ©.250
4X M3 X 0.5 THREAD 426 AWG
X 3¥3.00.118) LEAD WIRES (304.8212.7)
12°¢1/2"
m ’
[12.7=3.2] I
1/2"+1 /8"
[25.2 max)
. 01388 MAX [101.6720.78]) T TLT
External Linear [26:0.10) 40030.030 1352MAX |
B1.024:,004 [2032:0.254] .
<080 2000
Dimensions = (mm) inches + + _
Integrated connector option available I'
* + (5.54) B.218 L X
i 0
, Z (8.35) D250 pyrepnAL LINEAR NUT [17..;55 .
4-in [101.6 mm] 4X M3 X 0.5 THREAD @.886000
F.0182.0 0. noz
standard screw lengths.
Longer screw lengths are available. _ P i
l LEAD WIRES el
alizr]
S0
35X (B3.56)00.1 40 ON I
(B15.05).750 BOLT CRCLE —
[x81]
150 == —
o Deos] | 12,743,
750 [l.’z":h‘:!

www.haydonkerkpittman.com
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A¥ 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

—( .218 (5.54) Lead Screw

404

140
1201 .00012" (.003048) [V ]
1004

,00024" (.006096) [ K |

E 804

=

g et

9 :00048" (.012192) R

404 e
.00096" (.024384) [ C |
20T 00192"(.048768)
0 )

0 200 400 600

Pulse Rate (full steps/sec.)

FORCE vs. PULSE RATE — Chopper — Bipolar

—100% Duty Cycle

— () .250 (6.35) Lead Screw

L .00015625" (,00396875) [ P |

,0003125”
[ (.0079375) [ A |

L .000625" (.015875)[B |

T .00125” (.03175)

Recommended

Load Limit

- 200

- 150

T T T T ~
600 800 1000 1200 1400 1600

Pulse Rate (full steps/sec.)

350

- 300

- 250

Force (N)

- 100

50

0

1800

— 0 .218 (5.54) Lead Screw

1204

Force (N)

00012 ]

100 44"
4 80T\ oooza
£ 0060)
g g0 .00048"
g% o121) (1]
('Y

s04

204

5 ;

Force (Ibs.)

-00096"
(.0243)

0.5
(13.7)

Linear Velocity (in./sec. [ mm/sec.])

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed
or getting a heavier load accelerated up to speed faster. Also, deceleration can be

used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield

a further 30% force reduction.

o AHaydanlerd AMETEK

FORCE vs. LINEAR VELOCITY — Chopper - Bipolar

80

—100% Duty Cycle

— 0 .250 (6.35) Lead Screw

70

60

=+ 350

-1 300

1250

50

40

30

20

104

Load Limit

.00125"
(.0317) (<]

200 Z
150 8
- 100

-150

0

0.2 0.4 0.6 0.8 1 1.2 1.4
(5.08) (10.16) (15.24) (20.32) (25.4) (30.48) (35.56)
Linear Velocity (in./sec. [ mm/sec.])

16 1.8 2
(40.84) (45.72) (50.8)
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35000 Series

Size 14, 0.9° High Resolution Motor

Compared to the standard resolution (1.8°) this motor has been
engineered to precisely deliver reliable high speed, force, up to 50 Ibs
(222 N), as well as a full step movement as low as 1.5 microns.

AF¥ 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

Size 14: 35 mm (1.1-in) Hybrid Linear Actuator (0.9° Step Angle)

Linear Travel / Step

Part numbering information on page 100. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.

FORCE vs. PULSE RATE — Chopper — Bipolar

with two available lead screw diameters

—100% Duty Cycle

60
.00006" @ .218"” (5.54)
&5 (001524) [U] " L'eadscrew ded 200
/ Load Limit
a0
.000078”
3 (.00198)
2 304
» - 0 .250" (6.35)
5 Leadscrew
o 204
104
0 + + + t t + t } t 0
100 200 400 600 800 1000 1200 1400 1600 1800

Pulse

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load

Rate (full steps/sec.)

accelerated up to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.

Force (N)

FORCE vs. LINEAR VELOCITY — Chopper — Bipolar

Captive K4 - - ! K6 - - ! Screw 0 .218" (5.54 mm) ngrgelj.rD.
inches mm
Part No. Non-Captive 3504 — _ t 3504 — _ f 00006 015" 0
External Linear E35K4  — _ t E35K6 — _ 00012 10030 N
Wiring Bipolar Unipolar* 00024 .0060* K
Winding Voltage 2.33VDC 5VDC 12VDC 5VDC 12VDC .00048 0121* J
Current (RMS)/phase 1.25A 0.57 A 0.24 A 0.57 A 0.24 A 00096 0243 q
Resistance/phase 1.86 Q 8.8Q 505 Q 8.8Q 505Q Linear Travel / Step
Inductance/phase 2.8 mH 13 mH 60 mH 6.5 mH 30 mH Screw 0 .250" (6.35 mm) CSJS‘.’TD,
Power Consumption 57W inches mm
.000078* .00198* V
Rotor Inertia 16.0 gcm? 00015625 0039" p
Insulation Class Class B (Class F available) 10003125 0079* A
Weight 5.7 0z (162 @) .000625 .0158* B
Insulation Resistance 20 MQ “Values truncated.

Standard motors are Class B rated for maximum temperature

of 130°C.

NOTE: Refer to performance curves on previous page for codes

N,K J,Q,PAB

Special drive considerations may be necessary when leaving shaft

fully extended or fully retracted.

with two available lead screw diameters

—100% Duty Cycle

45 200
404 .00006" -1 180
2 (.001524) E .
354 © .218” (5.54)
Leadscrew 1140
e i 4120 o
] — <
2 =
254 .000078 4100 @
3 (00198 [ V] g
£ @ .250” (6.35] dso £
g DT Leadsérew .
+60
154
440
104 120
0 4 4 L } } } \ 0
0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
(.508) (1.02 (1.52) (2.03) (2.54) (3.05) (3.56) (4.08)
Linear Velocity (in./sec. [ mm/sec. ])
X ke AMETEK
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A¥ 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

I N BT YR U TR T

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4= Bipolar Travel/Step 2.33 = 2.33VDC Stroke
using the following) 35_ = 35000 Non-captive (4 wire) N =.00012-in (.0030) 05 = 5VDC Example: =910 = 1-in
A=ACoil (SeeAC  (Series numbers H = 1.8° Captive or 6= Unipolar K = .00024-in (.0060) 12 = 12VDC (Refer to Stroke chart on Captive
Synchronous repregent External (use “E” (6 wire) J = 00048-in (0121) motor series product page.)
Data Sheet) approximate or “K” Prefix for o g Custom V available Suff i
idth of motor " Q = .00096-in (.0243) uffix also represents:
E = External Wi External version) 800 = Mt
B . body) _nge P = .00015625-in (.0039) =W =EBIE
K = External with J=09 900 = External Li ith
40° thread Non-captive A = .0003125-in (.0079) —SlUY = St (LEElr v
form . ) grease and flanged nut
K=0.9° Capnve or B = .000625-in (01 58) —XXX = Proprietary suffi
P = Proximity External (use “E” C = .00125-in (.0317) ) SIS I
Sensor or “K” Prefix for : P assigned to a specific customer
S — Home Positi External version) R =.00192-in (.0478) application. The identifier
- S\(:/riTt](?h Baten . . can apply to either a standard
High Resolution or custom part.
U =.00006-in (.0015)
V =.000078-in (.00198)
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
Hybrids: Wiring
BIPOLAR UNIPOLAR
RED RED
®
®
RED /| WHITE
BLACK N
+V
Q1 Q2 Q5 Q6 +V
RED/WH
Q3 Q4 Q7 Qs —.|Q1 —-IQZ -|C13
Hybrids: Stepping Sequence
Bipolar Q2-Q3 ‘ Q1-Q4 Q6-Q7 05-Q8
) Ste
= p
& 1 ON OFF ON OFF
Q
= 2 OFF ON OFF |3
l 3 OFF OFF N |E
4 ON OFF OFF N |B
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.

100 MHaydon(kerd AMETEK
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A¥ 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 14 Encoder provides resolutions
for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

30 mm 35000 Series Size 14

I L
I

~| (541 |-

\ )

NOTE: Lead Screw extends beyond

Electrical Specifications

Encoder on Size 23
hybrid motor

L 4 .
M TTTTL AN

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 515) VDC
Output Signals 4.5 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.
Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.

encoder on specific captive aqd \‘ ‘\\ [ 4&!7 1 Tracks at speeds of 0 to 100,000 cycles/sec.
non-captive motors. External linear \‘ ‘\_ Optional index available as a 3rd channel (one pulse per revolution).
shaft extension is available upon LA
." f . Minimum Maximum
! / Size 14
ol / - 40°C (- 40°F) 100°C (212°F)
Differential Ended Encoder - Pinout - Size 14
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec?
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index
5 Channel A — 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Channel A + Size 14 CPR 200 400 1000~
7 +5VDC Power PPR 800 1600 4000*
8 +5 VDG Power clgﬁgxcfﬂlss ?ofﬂiﬂﬂféﬁﬁtr2§%'|'&?éi options
9 Channel B = Single Ended Encoder - Pinout - Size 14
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 14
QOffered alone or with a harness assembly, this connector is RoHS compliant and features a positive latch in
order for high connection integrity. The connector is rated up to 3 amps and the mating connector will handle 2 Utz
a range of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses. o P! s e
Motor Connector: Pin # Bipolar Unipolar Color £ 4 A] »';;m:llmm—-1
JST part # S0BB-PASK-2 1 Phase 2 Start Phase 2 Start GW
Mating Connector: 2 Open Phase 2 Common - n & 5&5‘:&“&3&#"““ o 2
JST part # PAP-06V-S , 3 | Phase2Finish | Phase 2 Finish Green =% .. i
Haydon Kerk Part #56-1210-5 (121n. Leads) | == =1 Fish | Phase 1 Fiish RAW casgssmmto i[m,i — gl Rl P
Wire to Board Connector: 5 Open Phase 1 Common _
JST part number SPHD-001T-P0.5 6 Phase 1 Start Phase 1 Start Red

www.haydonkerkpittman.com

%Hayﬂqn(@ '\METEK® 101



A¥ 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators

35000 Series
Size 14 Double Stack
Hybrid Linear Actuators

Improved force and performance

The 35000 Series is available in a wide variety of
resolutions - from 0.000625-in (.0158 mm) per step
t0 0.005-in (.127 mm) per step. The motors can also
be microstepped for even finer resolutions.

3 Available Designs
— Captive

— Non-Captive

— External Linear

Size 14
) . o Double Stack
The Size 14 actuator delivers thrust Non-Captive Shaft

of up to 50 Ibs. (222 N).

Size 14
Double Stack
External Linear

Size 14

Double Stack
Captive Shaft
Linear Travel / Step
» Order
Captive sl ~ . Screw 0.1875"(4.76mm) Code 1.
Part N Non-Canfi . inches mm
art No. on-Captive _ _
i 3o 000625 0158 B
External Linear E35M4 — _ t 00125 0317
Wiring Bipolar 0025 0635
Winding Voltage 2.33VDC 5VDC 12VDC .00375 0953 AG
Current (RMS)/phase 2A 910 mA 380 mA 005 127 z
. *Values truncated.
Resistance/phase 12Q 55Q 31.6Q
Standard motors are Class B rated for maximum temperature
Inductance/phase 1.95 mH 7.63 mH 65.1 mH of 130°C.
Power Consumption 9.1 W Total
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 30 gcm? fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 8.5 0z (240 g)
Insulation Resistance 20 MQ

*Part numbering information on page 105.
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AF¥ 35000 Series ¢ Size 14 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw

—=f DIMENSION "A™ MAX 44,1 MAX
Dimensions = (mm) inches r]_;ru Mm() PI:'?H:"ITJ:ON
[16.50] [2.00s.25] e FULLY
450 '_ 08010 RETRACTED
EXTERMAL |
Integrated connector option available lg;‘ STOP l _I—L
n Y s !
' O - J—p
g/ fo3¢)
354 M4 X 0.7 THREAD TO _—|—|; @.250
WITHIN 0.76(.030) [15.88)
OF SHOULDER @.625
£ [22 m] v (E0482127)
4X M3 X 0,5 THREAD ..05) Lot izenz
X 3F.118 (3.0 @ 86500
85570
i npn i upn - ¥25 AWG
Stroke Dim. "A Dim. "B Suffix # LEAD WIRES
0.500 (12.7) 0.82 (20.8) 0.04 (1.0 —905 [12.70:3.18]
1218
0.750 (19.05) 1.07 (27.2) 029(7.4) | —907
1.000 (25.4) 1.32 (33.5) 054(13.7) |  -910 l
1.250 (31.8) 157 (39.9) 079(0.) | -912
1,500 (38.1) 1.82 (46.2) 1.04(26.4) | 915
2.00 (50.8) 2.32 (58.9) 154(39.1) | -920
2,500 (38.1) 2.82 (71.6) 204(51.8) | -925
(35.2 MAX) Etw 3;66 + 62%1
. ST OLBEMAXT .000 &,
Non-Captive Lead Screw Cig] (44,1 MAX)
— - - 1736 MAX
Dimensions = (mm) inches _-I B1.024.004 r_ .(!72;:2.51][1_- P
00
[ i
05, —\\ - [7] | |
@.866"000 276
Integrated connector option available EE-002
4-in [101.6 mm] l
standard screw lengths. Mé X 0.7 THREAD TO WITHIN | _"—I’_ g.::a
Longer screw lengths are available. A7) OF SHOULIEE : T !
4% M3 X 0.5 THREAD (304.812.7)
X 33.0(118) o _//:ﬂ‘ 12@1/2
V!
f 12.723.2]
| 1/2"+1/8"
T
. L [aszmay]
External Linear el [101.87:074) G
[2620.10] 4.000+.033 1,738 MaX
O1.0242,004 fee02) |,
pliry ¥

Dimensions = (mm) inches

Integrated connector option available

I_[ﬁ-a&l
a Uy —

) Z EXTERMAL LINEAR W .0.s] - H
4-in [101.6 mm] 4X M3 X (L5 THREAD .64 000 il
W18 =002
standard screw lengths.
Longer screw lengths are available. - 26 AWG M
’ ’ | e T omsn
ol
e[iz7] M
500
I (BALES)E. 140 ON T
[@19.052 750 BOAT CIRCLE —|._ [] 3
] Doos) || hzrsag]
JT50 12118
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A¥ 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE

— Chopper
_Bi 60
Bipolar 1 250
_ 0,
1007% Bty Oyce T Recommended |
— (@ .250 (6.35)Lead Screw _000625" Load Limit
(.0158) d
404
E +150 2
= 304 " -]
- .00125
8 - (.0317) 5
o -+ 100 W
% 204 .0025"
(.0635)
10 J-00375'( 0952) = — L 50
: 5{127} ———
0 1 T ] Uy -0
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate (full steps/sec.)
FORCE vs. LINEAR VELOCITY 80
— Chopper -+ 250
— Bipolar 50 4 HEL‘:“";T:B";E" !
" a
—100% Duty Cycle Sneen G 4 200
— @ .250 (6.35) Lead Screw 40+
< 4150 =
a .00125" £
& B 0317 LS 8
2 =]
(] + 100 %
w ot
-~ :0025" [
1 G { -0535) .nosrsu 005” — A4 50
(.0953) &%
0 : —— — 0
1 2 4 5 6 7
(25.4) (50.8) (76.2) (101.8) (127.0)  (152.4) (177.8)

Linear Velocity (in/sec. [ mm/sec.])

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also,
deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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www.haydonkerkpittman.com



A¥ 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators

.t _§ = g . 4 ¢+ § 8 B4 12 B4 o0

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix

(include only when Designation L=18° 4= Bipolar Travel/Step 2.33 = 2.33VDC Stroke

using the following) 35_ = 35000 Non-captive (4 wire) B =.000625-in (.0158) 05 = 5VDC Example: =910 = 1-in

A = A Coil (See AC (Series numbers M = 1.8°Captive or C = .00125-in (.0317) 12 = 12VDC (Refer to Stroke chart on Captive
Synchronous represent External (use Y = .0025-in (,0635) motor series product page.)
Data Sheet) approximate “E” or “K” Prefi = P Custom V available .

idth of or retix AG = .00375-in (.0953 Suffix also represents:
E = External width of motor for External Se -in (.0953) .
_ ; body) version) Z=.005-in (127) —600 = Metric

K = External with : .
40° thread —900 = External Linear with
form grease and flanged nut

P = Proximity —XXX = Proprietary suffix
Sensor assigned to a specific customer

S — Home Positi application. The identifier

- SOTeh osttion can apply to either a standard
L or custom part.
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441,
Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR

RED
o
RED / WHITE

Q1

Q2

Q3 Q4

GREEN / WHITE
[ ]
+V

GREEN

Q5 Q6

Q7 Q8

Bipolar 0203 | 01-4 06-07 05-08
vl Step
Z 1 ON OFF ON OFF T
S OFF ON ON OFF |B
l 3 OFF ON OFF ON =
4 ON OFF OFF N |E
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.

www.haydonkerkpittman.com
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A¥ 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 14 Encoder provides resolutions
for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

30 mm 35000 Series Size 14 — _.| [1626] |-

\ )

NOTE: Lead Screw extends beyond

encoder on specific captive and \ ‘\ [ 4|5'37 1
non-captive motors. External linear \‘ | o )
shaft extension is available upon

request.

Differential Ended Encoder - Pinout - Size 14

Electrical Specifications

Encoder on Size 23
hybrid motor

L 4 .
M TTTL AN

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 515) VDC
Output Signals 4.5 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.

Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.

Tracks at speeds of 0 to 100,000 cycles/sec.

Optional index available as a 3rd channel (one pulse per revolution).

Operating Temperature

Size 14

Minimum

Maximum

- 40°C (- 40°F)

100°C (212°F)

Mechanical Specification

|

Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec?
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index
5 Channel A— 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Channel A + Size 14 CPR 200 400 1000~
7 5 VDC Power PPR 800 1600 4000*
8 +5 VDC Power gggfaxctpﬂlss ?o(r:g?irt]i?t%nnz?ltrg\ézilﬁ?éi options
9 Channel B = Single Ended Encoder - Pinout - Size 14
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 14
QOffered alone or with a harness assembly, this connector is RoHS compliant and features a positive latch in
order for high connection integrity. The connector is rated up to 3 amps and the mating connector will handle o

a range of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses.

[101.60:076]
4.00:0.03

[26.00:0.10)
01.02:0.004

(33.02) MAX.

Motor Connector:
JST part # S06B-PASK-2

Mating Connector:
JST part # PAP-06V-S

Haydon Kerk Part #56-1210-5 (12 in. Leads)

Wire to Board Connector:
JST part number SPHD-001T-P0.5

Pin # Bipolar Unipolar Color
1 Phase 2 Start Phase 2 Start G/W
2 Open Phase 2 Common -
3 Phase 2 Finish Phase 2 Finish Green
4 Phase 1 Finish Phase 1 Finish R/W
5 Open Phase 1 Common -
6 Phase 1 Start Phase 1 Start Red

106 MHaydon(kerd AMETEK

4X M3 X 0.5 THREAD
X3T3.00118)

[1.95+0.25]
0.07750010 _"
(6.35)
" 025

M4 X 0.7 THREAD TO WITHIN
030(.76) OF SHOULDER

[e]

i

Bo.066:3500
I Nss0) | -0.002
061

wHEN)

JST S08B-PASK-2
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43000 Series
Size 17 Hybrid Linear Actuators

Our best selling compact hybrid motors

Top selling designs deliver high performance, opening avenues
for equipment designers who previously settled for products with
inferior performance and endurance.

3 Available Designs
— Captive

— Non-Captive

— External Linear

The 43000 Series is available in a wide variety of resolutions -
from 0.00006-in. (.001524 mm) per step to 0.00192-in.
(.048768 mm) per step, and delivers thrust of up to 50 Ibs.
(222 N), or speeds exceeding 3 inches (7.62 cm) per second.

A& 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators

Size 17
Non-Captive Shaft

Size 17
Captive Shaft

Size 17
External Linear

Size 17: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive 43H4 - - ! 43H6 - ! Screw 0.218" (5.54 mm) Code I.D.
inches mm
Part No. Non-Captive - - t _ t
4 o o 00012 030" N
External Linear EA3H4 - - f E43H6 - - ! 00024 .0060* K
Wiring Bipolar Unipolar* 00048 0121* J
Winding Voltage 2.33VDC 5VDC 12VDC 5VDC 12VDC .00096 0243 Q
Current (RMS)/phase 15A 700 mA 290 mA 700 mA 290 mA 00192 0487 R
Resistance/phase 1.56 Q 72Q 4150 720 415Q Linear Travel / Step
» Order
Inductance/phase 1.9mH 8.7 mH 54.0 mH 4.4 mH 27.0 mH Screw @ .250" (6.35 mm) Code 1.D.
Power Consumption 7W inches mm
: ; .00015625 .0039* P
Rotor Inertia 37 gcm 0003125 0079* A
Insulation Class Class B (Class F available) 1000625 0158* B
Weight 8.5 0z (241 g) .00125 0317* C
Insulation Resistance 20 MQ “Values truncated. .
Standard motors are Class B rated for maximum

fPart numbering information on page 110. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.

www.haydonkerkpittman.com

temperature of 130°C. Also available, motors with
high temperature capability windings up to 155°C.

Special drive considerations may be necessary when leaving shaft
fully extended or fully retracted.
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A 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators

: (42.2 5@ MAX) 33,8 MAX DIMENSION
Captive Lead Screw Rt o A e R el
Dimensions = (mm) inches [31.0420,078] [2.08:0.25] RV RETRACTED

1.2224.00 [16.332] T 1
SQUARE 443 080+.010
[6.731] -] [éf;‘r;] % F
Integrated connector option available _49‘ e r_
o [#.525] ]
Izz—o.uml — P75 ®.218
865000 10 16,351,250
9.866" o0a o A eaap mici e
OR M4 % 0.7-6g (STANDARD METRIC)
THREAD 1O M 050 (1.27) OF DIr_uEMsIDN T
4% #d=40 UNC-28 (STANDARD INCH) OR SHOULDER A" MAX
4X M3 x 0L5=6g (STANDARD METRIC) {MUST BE SPECIFIED WHEN ORDERING) (304.8412.7)
mmbnfuos'r' aém DEEP 25 AWG " 124172
SPECITED EAD WIRES —._|
ORDERING) Stroke Dim. "A" Dim. "B" Suffix # M4x0.7 Thread *
Moé‘r'u’r?s 0.500 (12.7) 0.78 (19.8) 0.16 4.1) | —905 -805
HOLE!
SVAILARLY. 0.750 (19.05) 1.03 (26.2) 0.41(104) | =907 -807 Lt]lf;_:gﬁ
1.000 (25.4) 1.28 (32.5) 0.66(16.8) | —910 -810
1.250 (31.8) 1.53 (38.9) 09131 | -912 -812
1.500 (38.1) 1.78 (45.2) 116 (29.5) | -915 -815
2.00 (50.8) 2.28 (57.9) 166 (42.2) | 920 -820
2.500 (63.5) 2.78 (70.6) 216(649) | -925 -825
Non-Captive Lead Screw [42.2 max]
. . ) 1.66 MAX 5@ [152.4:0.78]
Dimensions = (mm) inches 6.00%,030
[31.04+0.08] (33,8 MAX)
1.222:.003 5@ [2.03:02588] [T Laamax —
J080+.010 — —
Integrated connector option available
[8.35] —_|
— 250 i
4-in [101.6 mm] |
standard screw lengths. [ 0 ] I ]
. 22 1 om
Longer screw lengths are available. 0. o
BB8ET o #8-32 UNC-2A (STANDARD INCH) L (5.54)P.218TO
- OR Md x 0.7- ANDARD
m&mnﬁ%m 03 (.742) I I (6.35) .250
OF SHOULDER
{MUST BE SPECIFIED WHEN ORDERING) 124 AWG
4X #4-40 UNC-28 (STANDARD INCH) OR LEAD WIRES —, {in (304.8412.7)
4XM3x0 (STANDARD METRIC) 12'1,2"
THREAD X 0.15 (3.8) DEEP | 174
(MUST BE SPECIFIED WHEN ORDERING) | n2732)
T zsyee
. [152.40:0.8]
External Linear - 6.00+.030 *]
[33.8 MAX)
Dimensions = (mm) inches [i:.uﬂaaiﬂ..uz‘%d] —=] |=—1.33 MA!——‘
[42.2 MAYX] T I
T O 1681 MAX - - -
Integrated connector option available [31.0420.075]
01.222+.003 _*_
(5.54) g.zla © f‘
| 6.35) @.250 L
4-in [101.6 mm] _¢ % (6.35) _
standard screw lengths. EXTERNAL LINEAR NUT | | -
. (o] \ / [25.40]
Longer screw lengths are available. f X #1.00 - "
— N [zz-uuml
\O i 2?30] @.aaé‘:nugg
Spo | 1304.8£12.7)
f;"ﬁf:w\.me S Loy
4X #4-40 UNC-2B (STANDARD INCH) OR 140 [3.81]
CREsTRIE |
ON @.750  |=[19.05] = N2.7:3.2)
(MUST BE SPECIFIED WHEN ORDERING) BOLT CROIE o 1] (yreeyrd
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A 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage
—( .218 (5.54) Lead Screw — () .250 (6.35) Lead Screw
180 160
.00012" (.003048) [ 1 | T -00015625" (.0039687) [P | T
160 4 140 4
+ 700 deoo
1404 ) o —_—
100). :00024"(.006096) x] 4 500
= 4500 ALy o i
@ 1004 £ o n +400 Z
£ Liog £ o1 .ov0ai2s (.0079375) (A | 5
£ T  oooser 0121027 2 g 000625" (.015875) 5 | Tao §
€ gl =—— Camm— 300 2 60'_______:_______ d Recommended
I 2 - N LoadLimit 200 ot Load Limit 1200
s 0000s" 024380 G omzs” w17 <] iy
204 -00192"(,043768) - 100 204 =100
g t t t t t -0 0 t t } t } } t t o
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: full steps/sec. Pulse Rate: full steps/sec.
FORCE vs. LINEAR VELOCITY — Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage
— 0 .218 (5.54) Lead Screw — (0 .250 (6.35) Lead Screw
180 800 160 e
160 b .000156"
00012" (7] N 1401\ G050y L2 oo
140 4 (.0030) oo 1204
i 500 100 j i
- » T = e | .000313" =
g0\ (ooeo) (K L 2 o1\ coor [a] 1 “0"%
o 804 2
£ .00048" 2 8 4300 &
2 g0~ . _}0121)@ 5 o 800 £ 60T .?tms‘zts}" Recommended =
il L '(03233; Load Limit 2 200 40 Load Limit Freon
i y ” 1 .00125” 11
2] - o s & .
0 : . j : - ; 0 0 | | —— 0
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 25
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9) (12.7) (25.4) (38.1) (50.8) (68.5)

Linear Velocity: in./sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load
accelerated up to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force
reduction.

www.haydonkerkpittman.com
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A 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators

43000 Series
Size 17, 0.9° High Resolution Motor

The Size 17 High Resolution Actuator features a production-proven,
patented rotor drive nut that delivers trouble-free, long-term performance.

Size 17: 43 mm (1.7-in) Hybrid Linear Actuator (0.9° Step Angle) Linear Travel / Step
Captive a3Kka - - ! 4K - - ! Screw @ 218" (554 mm) C((J)drgelz.rD.
Part No. Non-Captive 304 — _ t 304 - _ t Ig;ggsﬁ 'on(;;n5* i
External Linear E43K4 - _ t E43K6 - _ t 00012 0030* N
Wiring Bipolar Unipolar** 00024 .0060* K
Winding Voltage 2.33VDC 5VDC 12VDC 5VDC 12VDC .00048 0121* J
Current (RMS)/phase 15A 700 mA 290 mA 700 mA 290 mA U020 L Q
Resistance/phase 1.56 Q 72Q 415Q 72Q 415Q Linear Travel / Step
Inductance/phase 2.6 mH 12 mH 70 mH 6 mH 35 mH Screw @ .250" (6.35 mm) CSJS?TD,
Power Consumption 7TW inches mm
.000078" .00198" Vv
Rotor Inertia 37 gcm? 00015625 0039" p
Insulation Class Class B (Class F available) 10003125 0079* A
Weight 8.5 0z (241 g) .000625 .0158* B
Insulation Resistance 20 MQ “Values truncated.

Part numbering information on page 111. **Unipolar drive gives approximately 30% less thrust than bipolar drive.

FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle
—18:1 Motor Coil to Drive Supply Voltage
with two available lead screw diameters

FORCE vs. LINEAR VELOCITY - Chopper — Bipolar

Standard motors are Class B rated for maximum temperature
of 130°C.

NOTE: Refer to performance curves on previous page for codes
N, K J,Q,PA B

Special drive considerations may be necessary when leaving shaft
fully extended or fully retracted.

—100% Duty Cycle
—18:1 Motor Coil to Drive Supply Voltage
with two available lead screw diameters

120 - 120
'883?2) (W] et T 5% 00006” (] @ 218 (5.54 )
100 - 100 4- (.0015) Lead-screw
4 400 1 400
~ 804 ~ 80} i
| semmrses Lz B oo Loz
§ 8T Recommended g g 7 Léad-s(tzi:ew Recommended :.g
w w0l Load Limit \ 200 & . ol Nmit 1 200
20l ~ 100 20 1 100
0 1 } } } } 1 } 0 0 t t f t f 1 } 1 0
0 250 500 750 1000 1250 1500 1750 2000 (:2% (1'.(](;12) (1'.0562) (2'2]83) (2'.]504) (3_1025) (3..1546) (4.1066) (4'.1587)

Pulse Rate: steps/sec
NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load
accelerated up to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.

Linear Velocity: in/sec (mm/sec)

10 MHaydon(kerd AMETEK
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A& 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

43000 Series

Size 17 Hybrid Linear Actuators with

integrated IDEA™ Drive

High performance in a compact package

The 43000 Series Single Stack actuator is available in a wide variety
of resolutions — from 0.00006-in (.001524 mm) per step to 0.00192-in

(.048768mm) per step. Delivers output force

or speeds exceeding 3 inches (7.62 ¢cm) per second.

43000 Series with IDEA™ Drive features:
— Fully Programmable

— RoHS Compliant

— USB or RS-485 Communication

— Microstepping Capability: Full, 1/2, 1/4,
1/8,1/16,1/32,1/64

— Graphic User Interface
— Auto-population of Drive Parameters

— Programmable Acceleration/Deceleration and Current Control

3 Available Designs
— Captive — Non-Captive — External Linear

of up to 50 Ibs (220N),

Size 17
Captive Shaft

Vo
Size 17
Non-Captive Shaft

Size 17
External Linear

NOTE: For more information see the Haydon Kerk IDEA™ Drive Data Sheet.

Size 17 Single Stack: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
. rder
RS-485* UsB** Screw 0.218" (5.54 mm) Code 1.D.
Cantive : ; inches mm
i AL Sl 00012 0030* N
Part No. Non-Captive 3F) - _ f 436 — _ t 00024 0060° K
External Linear B3 - - ! E43HG - - ! .00048 .0121* J
Wiring Bipolar .00096 0243 Q
Winding Voltage 2.33VDC** .00192 .0487* R
fPart numbering information on page 113. Linear Travel / Step
*Complementary RS-485 based drive ** USB-based IDEA drive ***Contact Haydon Kerk if a higher voltage motor is desired. ., Order
Special drive considerations may be necessary when leaving shaft fully extended or fully retracted. Screw @ .250” (6.35 mm) Code L.D.
inches mm
simole t IDEA™ Dri =_ 00015625 .0039* P
imple to use rive 0003125 | 007 ]
SOftware Wlth On-screen _tlm.:w:"“ o — hj‘....: ———— e r_“.!...". [PRU—— 000625 01 58* B
buttons and easy-to-understand | (== =2 E e ina ) et : —
programming guides Chonte] (omptime) [ _vox ) o 00125 0317 C
| So At spaed | [(oonspen | [voor For Mave] Comment *Values truncated.
Software program generates motion profiles Bk o s Commenn
directly into the system and also contains a i Yo for ot
“debug” utility allowing line-by-line execu- : b

tion of a motion program
for easy troubleshooting.

Destination | tant fabel)

Label

Commest =
(i)

Haydonlked AMETEK
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A¥ 43000 Series * Size 17 Double Single Stepper Motor Linear Actuators with Integrated IDEA Drive

Captive Lead Screw

Dimensions = (mm) inches

DIMENSION “B"— (34.6) 4 X M3 X 0.5-6g OR 4X #4-40 UNC-28
MAX FULLY 1.36 (2.03 £ 0.25) (16.33) THREAD XDEI lsgm 8) DEEP
RETRACTED .08 +.010 0.64 % g - \
l
D (5.54).218 le— (6.73)
Ly @ (15,88) 0.26
@ (6.35).250 o @ (22.0) (£ .00
: (=0.05) 1
(58.0) i D0 —
2.28 L @ .867 .UDZ (31.04 £.08)
Iﬂ o @ (9.53),375 ® 1.22 +.003
f ; 4
EXTERMAL STOP WITH M4 X 0.7-5g
| DIMENSION OR #8-32 UNC-2A THREAD WITHIN D z.20)
—=] “A" MAX ! ; " ek i
0.05 (1.27) OF SHOULDER 1.66 MAX
(56.6) 2.23
SINGLE STACK ——==
(70.6) 2.78
DOUBLE STACK N
LA Single Stack Double Stack )
Stroke Dim. "A Dim. "B" Dim. "B" Suffix # M4x0.7 Thread
0.500 (12.7) | 0.78(19.8) 0 0 -905 -805
0.750 (19.05) 1.03 (26.2) 0 0 -907 -807
1.000 (25.4) 1.28 (32.5) 0 0 -910 -810
1.250 (31.8) 153 (38.9) 0 0 -912 -812
1,500 (38.1) | 178 (45.2) 0.232 (5.9) 0.091 (2.5) -915 -815
2.00(50.8) | 2.28 (57.9) 0.732 (18.6) 0.591 (15.0) -920 -820
2.500 (63.5) | 2.78(70.6) 1.232 (31.3) 1.091 (27.7) -925 -825
Non-Captive Lead Screw
fe—————— (1524 : 0.8) ———=
Dimensions = (mm) inches 6.0 =.031
(34.6) —e]
1.36 (2.03 £ 0.25)
— 6.4
N .08 =+.010 ™ |:(|.25’2 40; :na :40.45669 w
x -
== Ds?:gf UNC-2B THREAD
(58.0) || @¢s.35) 0.250 X (3.8) 0.15 DEEP —1—
Up to 10-in (254 mm) standard 2,98 I (= 00 P
+ +
screw lengths. Longer screw m ) D (22.0) (_'0'05)) (1 22 fdnsl
) .05) 22 4.
lengths are available. H +.00
SINGLE STACK 4'x 0,769 @ .867 3 0os
— ! @(5.54) 0218 op ya 32 :
usB OR
le—— (56.6) 2,23 ———= UNC-2A 0(42.20)
co"”:ﬁ:l?; SINGLE STACK ©(6.35) 0250 yype AD WITHIN o AR e
e (70.6)2.78 | 0.03 (0.762) OF MAX
DOUBLE STACK SHOULDER
External Linear
Dimensions = (mm) inches (34.6) (152,4 + 0.8) 4xM3x
1,36 60£031 — | 3-5-33 Suk
- X fid-. rd ™
A (+.00)
19,05) —] UNC-2B
| @ (22.0) (;0;]005) (0.?5 ) e THREAD &
? .867 . (3.8)0.15
-0.002 _'| 0.15 DEEP
(gleg] lin 1 l glfféz'“) ) 0(31.04 £.08)
Up to 10-in (254 mm) standard ) J @(19.05)0.75 1.22 +.003
screw lengths. Longer screw lengths | - BOLT.CIRCLE. |
are available. - ! SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250 1 = 42.20
56.6)2.23 ] DOUBLE STACK = @(6.35) 0.250 w(’t;ﬁﬁdl ¢ s )
SINGLE STACK (2.03 + 0.25) ) =T oMax T
e (70.6)2,78 ___| .08+ .010

112
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A& 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Identifying the Hybrid Part Number Codes when Ordering

I U BT T U BT T

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4 = Bipolar Travel/Step 2.33 = 2.33VDC Stroke
using the following) 43 = 43000 Non-captive (4 wire) N =.00012-in (.0030) 05 = 5VDC Example: =910 = 1-in
A=ACoil (SeeAC  (Series numbers H = 1.8° Captive or 6 = Unipolar K = .00024-in (.0060) 12 = 12VDC (Refer to Stroke chart on Captive
Synchronous represent External (use “E” (6 wire) J = .00048-in (.0121 motor series product page.)
Data Shest) approximate or “K” Prefix for i) Custom V available Suffix al ts:
width of motor . G=IDEA Q = .00096-in (,0243) uffix also represents:
E = External External version) Drive (Size -800 = Metric
B . body) hoe P =.00015625-in (.0039) B
K = External with J=09 17, 43000 900 = External Li ith
40° thread Non-captive Series, A =.0003125-in (.0079) rea_se ar?';nf?an ”:jarr] V\{I
form K = 0.9° Captive or Bipolar B = .000625-in (.0158) : gl
— Bt ' g only) , —XXX = Proprietary suffix
P = Proximity External (use “E C = .00125-in (.0317) . o
D ByadT : P assigned to a specific customer
sensor or K Prefi for R = .00192-in (0478 application. The identiie
S = Home Position External version) = -in (.0478) pplication. The identifier
Switch High Resolution can apply to etnther a nstandard
or custom part.
U = .00006-in (.0015)
V =.000078-in (.00198)
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
Hybrids: Wiring
BIPOLAR UNIPOLAR
RED
~ RED
L ]
RED | WHITE
GREEN { WHITE BLACK NIS
[ ]
.,.‘v GREEN + lu
Q1 Q2 Q5 Q6 +V
RED/WH
Q3 ) Q7 Qs Q1 {2 ~[€3
Hybrids: Stepping Sequence
Bipolar Q2-Q3 ‘ Q1-Q4 Q6-Q7 05-Q8
) Ste
= p
& 1 ON OFF ON OFF
Q
= 2 OFF ON ON OFF |3
l 3 OFF ON OFF N |E
4 ON OFF OFF N |B
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.

www.haydonkerkpittman.com
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A¥ 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators with IDEA Drive (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 17 Encoder provides resolutions

for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

Electrical Specifications

Encoder on Size 23
hybrid motor

L 4 .
M TTTT L A

Minimum Typical Maximum Units
30 mm 43000 Series Size 17/ /| U&7 1T ——— i 0 s Ve
‘_D Output Signals 45 5.0 55 VDC

NOTE: Lead Screw extends beyond
encoder on specific captive and O

- 2 channel quadrature TTL squarewave outputs.
Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.

g X [ 415'67 1 Optional index available as a 3rd channel (one pulse per revolution).
non-captive motors. External linear L ;
shaft extension is available upon ‘\ '\ = OperatinaTemperature
request. '.I I‘. p g p
T Size 17 Minimum Maximum
1o ize
;o - 40°C (- 40°F) 100°C (212°F)
: : : : Mechanical Specifications
Differential Ended Encoder - Pinout - Size 17 Maximum
Connector Pin # Description Acceleration 250,000 rad/sec2
! Elalrd Vibration (5 Hz to 2 kHz) 20
2 Ground
4 + Index 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
5 Channel A— . CPR 200 400 1000*
Size 17
6 Channel A + PPR 800 1600 4000*
7 +5VDC Power *Index Pulse Channel not available.
Contact us for additional resolution options
8 +5 VDC Power
9 Channel B — Single Ended Encoder - Pinout - Size 17
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 17
) [42.2 MAX]
Hybrid Size 17 linear actuators are available with an integrated connector. Offered alone or with a harness 1oAY 0
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity. [ [
. ) ) . O & | C
The connector is rated up to 3 amps and the mating connector will handle a range of wire gauges from 22
to 28. This motor is ideal for those that want to plug in directly to pre-existing harnesses.
Motor Connector: Pin # Bipolar Unipolar Color
JST part # S06B-PASK-2 1 Phase 2 Start Phase 2 Start GW
Mating Connector: 2 Open Phase 2 Common - o o —i |r - 2
JST part # PAP-06V-S . 3 | Phase2Finish | Phase 2 Finish Green |
Haydon Kerk Part #56-1210-5 (1 2in. Leads) " Phase 1 Finish Phase 1 Finish RIW "“éﬂ’]”' ﬂ)(ﬁn—mﬁx—z/ L [102.,57:]
Wire to Board Connector: 5 Open Phase 1 Common _
JST part number SPHD-001T-P0.5 6 Phase 1 Start Phase 1 Start Red

114 »V%«"ayf’qn@ '\METEK®
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AF 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators

43000 Series Double Stack
Size 17 Hybrid Linear Actuators

Exceptional performance and new linear motion design
opportunities

The 43000 Series is available in a wide variety of resolutions from
0.000625-in (.0158 mm) per step to 0.005-in (.127 mm) per step.
The motors can also be microstepped for even finer resolutions.
The Size 17 Double Stack actuator delivers thrust of up to 75 Ibs.
(337'N).

3 Available Designs
— Captive

— Non-Captive

— External Linear

Size 17
Non-Captive Shaft

Size 17
External Linear

Size 17

Captive Shaft
Size 17 Double Stack: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive bl ~ . Screw 0.1875"(4.76mm) Code 1.
Part N Non-Canfi ; inches mm
art No. on-Captive _ _
i a3 000625 0158* B
External Linear Ba3M4 - - ! 00125 0317~
Wiring Bipolar 0025 10635
Winding Voltage 2.33VDC 5VDC 12VDC .00375 0953 AG
Current (RMS)/phase 26A 13A 550 mA 005 127 z
. *Values truncated.
Resistance/phase 09Q 38Q 2190
Standard motors are Class B rated for maximum temperature
Inductance/phase 1.33 mH 8.21 mH 451 mH of 130°C.
Power Consumption 13.2W
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 78 gcm? fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 12.5 0z (352 q)
Insulation Resistance 20 MQ

*Part numbering information on page 120.
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A¥ 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw

e [az.2 max] — [47.75 MaX]
. . . |—— 147, DIMENSIOM
Dimensions = (mm) inches D 168 MAX 1880 MAX B MAX
Jlmz.m] L. [2.03:.24] FULLY
01.222¢.0 [&.23] [.oan=.n|c]| RETRACTED
) ) = s [15.88]
Integrated connector option available [573] @.625

; )
A B

.00]_— [5.53]
[“ .usl @.375- .250 (6.351
@.8e 000 EXTERNAL SIOP WITH
--002 #8-32 L m.e.momu INCH)
O M x Gt TANBARD METHC)
AX H4-40 UNC=28 THREAD TO M 050 [1.. 77] OF

SHOULDER DIMEMNSION "A" MAX =

(STANDARD INCH) OR {MUST BE SPECIFIED WHEN ORDERING)

AX M3 x D.5-6g
CSTANDARD METRIC)
THREAD » 0.15 [ 3.81) DEEP
(MUST BE SPECIFIED W35 AWG A~ [30482127)
WHEH CRDERING) Stroke Dim. "A" Dim. "B" Suffix# | M4x0.7 Thread EEADBeTRED MO
0.500 (12.7) 0.78(19.8) 0.02(051) | —905 -805
0.750 (19.05) 1.03 (26.2) 0.27 6.86) | —907 -807
1.000 (25.4) 1.28 (32.5) 052(13.21) |  -910 -810
[12.723.2]
1.250 (31.8) 153 (38.9) 077 (19.56) | -912 -812 WAl
1.500 (38.1) 1.78 (45.2) 1.02(2591) | -915 -815 |
2.00 (50.8) 2.28 (57.9) 152(38.61) | —920 -820
2.500 (63.5) 2.78 (70.6) 202(61.31) | -925 -825
Non-Captive Lead Screw
o ‘ o [az2max] [152.42.76]
Dimensions = (mm) inches O 1,66 MAX £.00+.030
[31.0] —~ [20as2s] 47.75
B L 080010 * [1 7 :":x’{l
Integrated connector option available =
_+_ _+_ L ls.5) —] -
o= 250 i
. 2200 ° 5]
4-in [101.6 mm] [ — |
standard screw lengths. @886 oo :| []
Longer screw lengths are available. |- J
L @.250 (65.35)
AX #4-40 UNC-2B
CRANDARD INCID CIE #B-32 UNC-2A (STANDARD INCH) OR dli l’“'&'z 7
ﬁi{;‘;‘c’; ?,1,5' (STANDARD M4 x 0,7-6g (STANDARD METRIC) LEXD ""‘E’ L *”2
¥ 0.15 (1.8 D THREAD TO WITHIN .030 (0.762) OF SHOULDER
(MUST B¢ SPECIFIED WHEN ORDERING) (MUST BE SPECIFIED WHEN ORDERING) l:ﬁf:%:!
R {3117V |
07,661 MAX
[182.40:,74] 3
Lk 6.000:.020 e

External Linear

[2.004.25] -
i 08,
!

_1)
}_ﬂ— =
[s.35]

@.250 =
EXTERMAL LINEAR NUT j Im-ﬁl j '——

Dimensions = (mm) inches

Integrated connector option available

w.awf"ﬂ; I
4X 4-40 UNC-28 (STANDARD INCH) OR !
PLINENE IR R
4-in [101.6 mm] B
REANG ]
standard screw lengths. [25.40] LEAD WIRES [204.8=12.7]
Longer screw lengths are available. 91,000 | gyt 1FEE
aliz7] I
500 i
3 (@,56)8,140 ON
@19.05)@.750 T
1T CIRCLE
[281]
150 [19.05] [127+3.4) J
750 - 1F£1/8
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AF¥ 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage

—( .250 (6.35) Lead Screw

120
.000625"
(0158) [ B + 500
100 4
+ 400
0 . Recommended
E Load Limi! 100 =
.00125" : <
? 60+ (031?} - 8
= (=]
= L
& ol + 200
.0025"
(0635) [ Y]
20 375" (.0952) [ pcy i
oos" (127) D —————
0 l _: I L L0

] Ll L] I
100 200 400 800 800 1000 1200 1400 1600 1800
Pulse Rate (full steps/sec.)

FORCE vs. LINEAR VELOCITY — Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage

— 0 .250 (6.35) Lead Screw

140
-+ 600
120 1
.000525" —+ 500
00l \ C0158)
-+ 400
& 801 Recommended =
A s e R . £
= - Load Limit 4300 %
8 gof—u\ 00125 g
g W\ (.0317) S
'8 : s / ”
W .0025 -+ 200
i | ! (os35) 00375"
0s53) (AG] .005” [ 1
20+ : L) (127) L2 L
0 L _..-I i = — F B y 0
0 1 2 3 4 5 8
(25.4) (50.8) (76.2) (101.8) (127.0) {152 4) (1?? 8) (203.2)

Linear Velocity: in./sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also, deceleration can be
used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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A¥ 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

43000 Series Size 17 Double Stack
Hybrid Linear Actuators with
integrated IDEA™ Drive

High performance in a compact package

The 43000 Series Double Stack actuator is available in a wide variety
of resolutions — from 0.000625-in (.0158 mm) per step to 0.005-in
(.127 mm) per step. Delivers output force of up to 75 Ibs (337N).

43000 Series with IDEA™ Drive features:
— Fully Programmable

— RoHS Compliant

— USB or RS-485 Communication

— Microstepping Capability: Full, 1/2, 1/4,
1/8,1/16,1/32,1/64

— Graphic User Interface
— Auto-population of Drive Parameters
— Programmable Acceleration/Deceleration and Current Control

Size 17
Captive Shaft

b &
Size 17
Non-Captive Shaft

3 Available Designs
— Captive — Non-Captive — External Linear

Size 17
External Linear

Size 17 Double Stack: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step
RS-485* - Screw 0 .250" (6.35 mm) e
- inches mm
Captive S t e - - : 000625 0158* B
Part No. Non-Captive 8y - , t 8e - _ t 00125 0317 C
External Linear B3MJ - - f B3MG - - f .0025 .0635*
Wiring Bipolar .00375 .0953* AG
Winding Voltage 2.33VDC™* 005 127 z

*Part numbering information on page 120.
*Comlimentary complementary RS-485 based drive ** USB-based IDEA drive ***Contact Haydon Kerk if a higher voltage motor is desired.
Special drive considerations may be necessary when leaving shaft fully extended or fully retracted.

Simple to use IDEA™ Drive software with on-screen buttons
and easy-to-understand programming guides

Software program generates motion profiles directly into the system and also contains a | —
“debug” utility allowing line-by-line execution of a motion program = —r—
for easy troubleshooting. e -

Faraare. L]

by o

=

Rl

s R e
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A 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Captive Lead Screw

Dimensions = (mm) inches

DIMENSION “B"—] (34.6)___| : _ .
e T T (2.03 + 0.25) (16.33) 4 X M3 X 0.5-6g OR 4X #4-40 UNC-2B
RETRACTED 08 = .010 0.64 THREAD X 0.15 (3.8) DEEP
.08 = .01 : .
-
@ (5?;}.21 8 e (g.;&)
= 26
@ (6.35).250 =5 2 flg—s‘“’ @ (22.0) (x .00)
(58.0) i - |
2,28 m ! @ .867_9,002 (31.04 +.08)
! o} @(9.53).375 = 1.22 +.003
EXTERNAL STOP WITH M4 X 0.7-4g _L
] DIMENSICN OR #8-32 UNC-2A THREAD WITHIN [@2.20)
—= A" MAX 0.05 (1.27) OF SHOULDER - 0{da.2l) —=
1.66 MAX
(56.6) 2,23
SINGLE STACK ——=
(70.6) 2.78
DOUBLE STACK N
I Single Stack Double Stack §
Stroke Dim. "A Dim. "B" Dim. "B" Suffix # M4x0.7 Thread
0.500 (12.7) 0.78 (19.8) 0 0 -905 —-805
0.750 (19.05) 1.03 (26.2) 0 0 -907 -807
1.000 (25.4) 1.28 (32.5) 0 0 -910 -810
1.250 (31.8) 1.53 (38.9) 0 0 -912 -812
1.500 (38.1) 1.78 (45.2) 0.232 (5.9) 0.091 (2.5) -915 -815
2.00 (50.8) 2.28 (57.9) 0.732 (18.6) 0.591 (15.0) -920 —-820
2.500 (63.5) | 2.78(70.6) 1.232 (31.3) 1.091 (27.7) -925 -825
Non-Captive Lead Screw
e (1524 +0.8) —————=]
Dimensions = (mm) inches 6.0 .01
(34.6)—e
1.36 (2.03 + 0.25)
- 4.4
08 +.010 e axM3x03-6g [
[ OR 4 X #4=40
j: %?fg'ks UNC-2B THREA\D\~
‘ (58.0) || @(6.35) 0.250 X(EM0. 16 DEER T F
Up to 10-in (254 mm) standard 2.28
) (£ .00) 0(31.04 £.08)
screw lengths. Longer screw | @ (22.0) (-0.05) 1.22 +.003
) . .22 %,
lengths are available. | +.00
SINGLE STACK 14'x 0.7-6 @ .867 1 0a
l @(5.54) 0.218 L -
usB_/ 23 OR #8-32
e (56.6) 2.23 UNC-2A O (42.20)
CO"”;%L?: SINGLE STACK 2(6-35) 0.250 0EAD WITHIN e 166
(70.6) 2,78 0.03 (0,762) OF MAX
DOUBLE STACK SHOULDER
External Linear
Dimensions = (mm) inches 4% M3x
(34.6) (152.4 + 0.8)
1,36 8.0 £,031 b 2-5-:443 f‘):
= x #4- \
A (+.00)
19,05) —= UNC-2B
L  (22.0) (;0;30:) el — THREAD x
867 £ . 3.8) 0.15
] @ 1% 0.002 0.15 DEep
e | @ ! : I gL | 0(31.04 =,08)
Up to 10-in (254 mm) standard ! J @(19.06)0.75 1.22 +.003
screw lengths. Longer screw lengths I BOLT CIRCLE | - |
are available. = l SINGLE STACK = @(5.54) 0,218 OR @(6.,35) 0,250 / - =
(56.6) 2.23 DOUBLE STACK = ®(4.35) 0.250 o<:§5'.]4> ‘4]2-61“3
SINGLE STACK (2.03 £ 0.25) & I MAX e
e (70.6)2,78 o ,08:.010
DOUBLE STACK
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A¥ 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Identifying the Hybrid Part Number Codes when Ordering

.t _§ < g v N ¢ § ¢ B4 23 B4 90

RED
L
RED / WHITE

+V
b
Q1 Q2
Q3 Q4

AHaydon(eld AMETEK

+V

$

GREEN / WHITE

Qé

Q8

Prefix Series Number Coils Code ID Resolution Voltage Suffix
(include only when Designation 4 = Bipolar Travel/Step 2.33 = 2.33VDC Stroke
using the following) 43_ = 43000 (4 wire) B = .000625-in (.0158) 05 = 5VDC Example: =910 = 1-in
A=ACoil (SeeAC ~ (Series numbers M=18°Captveor  G=IDEA C = .00125-in (.0317) 12 = 12VDC (Refer to Stroke chart on Captive
Synchronous represent External (use Drive (Size Y = .0025-in (,0635) , motor series product page.)
Data Sheet) approximate “E” or *K” Prefix 17, 43000 ' ‘ Custom V available Suffix also represents:
E — External width of motor Series AG = .00375-in (.0953) . :
' body) Bipolar Z = .005-in (.127) 800 = Metric
K = External with . )
40° thread only) —900 = External Linear with
form grease and flanged nut
P = Proximity —XXX = Proprietary suffix
Sensor assigned to a specific customer
_ ” application. The identifier
S= ;I\(:IriTt]ehPOSItlon can apply to either a standard
C or custom part.
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441,
Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR

Bipolr | 0203 | Q104 | 0607 | 0508
o Step
2 ON OFF ON OFF T
2l 2 OFF ON ON OFF |3
l 3 OFF ON OFF oN |2
4 ON OFF OFF Y
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.
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A& 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with IDEA Drive (Encoder-only Specs)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 17 Encoder provides resolutions
for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

30 mm 43000 Series Size 17

=~

~| g I

NOTE: Lead Screw extends beyond
encoder on specific captive and
non-captive motors. External linear
shaft extension is available upon
request.

45.7
: 1.8 ]

|

7

Electrical Specifications

Encoder on Size 23
hybrid motor

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 5.9 VDC
Output Signals 45 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.
Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.
Optional index available as a 3rd channel (one pulse per revolution).

Operating Temperature
. Minimum Maximum
Size 17
- 40°C (- 40°F) 100°C (212°F)

Mechanical Specification

Differential Ended Encoder - Pinout - Size 17 Maximum
ifferential Ended Encoder - Pinout - Size
C tor Pin # Descriofi Acceleration 250,000 rad/sec2
onnector Pin escription
b Vibration (5 Hz to 2 kHz) 209
1 Ground
2 Ground
3 — Index 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
4 + Index . CPR 200 400 1000*
Size 17
5 Channel A— PPR 800 1600 4000*
*Index Pulse Channel not available.
6 Channel A + ansa)(ct Ess ?or a?irt]J?t?onn;I rg\églljltioi options
7 +5 VDC Power
8 +5VDC Power Single Ended Encoder - Pinout - Size 17
9 Channel B — Connector Pin # Description Connector Pin # Description
10 Channel B + 1 Ground 4 +5VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 17
Hybrid Size 17 linear actuators are available with an integrated connector. Offered alone or with a harness T— 1[;2;;&“;
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity. T
The connector is rated up to 3 amps and the mating connector will handle a range of wire gauges from 22 O O C
to 28. This motor is ideal for those that want to plug in directly to pre-existing harnesses.
Motor Connector: Pin # Bipolar Unipolar Color
JST part # S06B-PASK-2 1 Phase 2 Start Phase 2 Start G/W
Mating Connector: 2 Open Phase 2 Common - o} O ‘i lr (720
JST part # PAP-06V-S — — :
3 Phase 2 Finish Phase 2 Finish G
Haydon Kerk Part #56-1210-5 (12 in. Leads) ase 2T ase 2T reen / |
4 Phase 1 Finish Phase 1 Finish R/W (15501 | a2 G270l
Wire to Board Connector:
5 0 Phase 1 Ci =
JST part number SPHD-001T-P0.5 en dse _ ommon
6 Phase 1 Start Phase 1 Start Red

www.haydonkerkpittman.com
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AF 143000 MAX Series e Size 17 Single Stack Stepper Motor Linear Actuators

30% performance increase

compared to standard Size 17

M43000 MAX Series Single Stack
Size 17 Max Hybrid Linear Actuators

Our best selling compact hybrid motors, now with 30%
performance increase

Top selling designs deliver high performance, opening avenues for
equipment designers who previously settled for products with inferior
performance and endurance.

3 Available Designs
— Captive

— Non-Captive

— External Linear

The M43000 Max Series is available in a wide variety of resolutions -
from 0.00006-in. (.001524 mm) per step to 0.00192-in.

(.048768 mm) per step, and delivers thrust of up to 50 Ibs.

(222 N), or speeds exceeding 3 inches (7.62 cm) per second.

Size 17
Non-Captive Shaft

Size 17 Max: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle)

Size 17
Captive Shaft

Size 17
External Linear

Linear Travel / Step

fPart numbering information on page 7. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.

120 SHaydaon(kerd AMETEK

» Order
Captive Md3He - - ! M43H6 - - ! Screw @ 218" (5.54 mm) Code L.D.
inches mm
Part No. Non-Captive - - t _ _ t
p M43F4 M43F6 00012 0030° N
External Linear EM43H4 — _ t EM43HE - _ t 00024 0060 K
Wiring Bipolar Unipolar* .00048 .0121* J
Winding Voltage 2.8VDC 5.8VDC 13.8VDC 5.8VDC 13.8VDC .00096 0243 Q
Current (RMS)/phase 15A 700 mA 290 mA 700 mA 290 mA 00192 04877 R
Resistance/phase 1.77Q 8.3Q 476 Q 8.3Q 476 Q Linear Travel / Step
» Order
Inductance/phase 2.45 mH 13.5 mH 88.0 mH 6.75 mH 44.0 mH Serew @ .250" (6.35 mm) Code I.D.
Power Consumption 8w Inches mm
: ; .00015625 .0039* P
Rotor Inertia 37.1gcm 0003125 0079" A
Temperature Rise 135° F Rise (70° C Rise) 1000625 0158 B
Insulation Class Class B (Class F available) .00125 .0317* C
Weight 907 (255 g) *Values truncated.
Standard motors are Class B rated for maximum
Insulation Resistance 20 MQ temperature of 130°C. Also available, motors with

high temperature capability windings up to 155°C.

Special drive considerations may be necessary when leaving shaft

fully extended or fully retracted.
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A 143000 MAX Series e Size 17 Single Stack Stepper Motor Linear Actuators

i (42.2 5Q. MAX) (33.8 MAX) DIMENSION
Captive Lead Screw ™ 1.660 5. MAX — 7] [*—1.33 MAX—1= "B MAX
. : . FULLY RETRACTED
Dimensions = (mm) inches [31.04+0.076]
1.222+.003 [16.332] e [2.03:0.25]
SQUARE 643 :080+.010
[15.88]
[6.731] -] .625
Integrated connector option available -265 r
0 [9.525] _] (5.537)
[22-0.051] — ®.375 @218
@.866+000 EXTERNAL STOP WITH —_| ['— TO (6.35).250
B b AR
THREADde \A-IITngN 1050 (1.27) OF ) | DIMENSION T
4X #4-40 UNC-2B (STANDARD INCH) OR SHOULDER A"MAX ]
4X M3 x 0.5-6g (STANDARD METRIC) (MUST BE SPECIFIED WHEN ORDERING) v (304.8%12.7)
THREAF'\:UUS.]]SB?.S) DEEP #26 AWG i 12"¢1/2"
SP\EV%IEFII\‘ED LEAD WIRES\
ORDERING) Stroke Dim. "A" Dim. "B" Suffix # M4x0.7 Thread
Mouerqsnue 0.500 (12.7) 0.78 (19.8) 0.16 (4.1) —905 -805 [|]
HOLES
AVAILABLE 0.750 (19.05) 1.03 (26.2) 041(104) | -907 -807 (27232
1.000 (25.4) 1.28(32.5) 0.66(16.8) | -910 -810
1.250 (31.8) 153 (38.9) 091(31) | -912 -812
1.500 (38.1) 1.78 (45.2) 116295 | -915 -815
2.00 (50.8) 2.28 (57.9) 166 (42.2) | -920 -820
2.500 (63.5) 278 (70.6) 216(54.9 | -925 -825
Non-Captive Lead Screw [42.2 MAX]
. . . 1.66 MAX SQ [152.4+0.76)
Dimensions = (mm) inches 6.00+.030
[31.04:0.08] e (33.8 MAX)
1.222+.003 SQ [2.03:0.254] 1.33 MAX
.0802.010 —=| [=—
Integrated connector option available
g P [6.35] J| [_
l—".250 |
4-in [101.6 mm] |
standard screw lengths. [22 ] |]
Longer screw lengths are available. '0;0500_—
@.866"" #8-32 UNC-2A (STANDARD INCH) o (5.54) 9.218 TO
-.002 OR M4 x 0.7-6g (STANDARD " :
METRIC) THREAD WITHIN .03 (.762) 1 F (6:35)@.250
OF SHOULDER | [
(MUST BE SPECIFIED WHEN ORDERING) #26 AWG :
4X #4-40 UNC-2B (STANDARD INCH) OR LEAD WIRES — U} (304.8412.7)
4X M3 x 0.5-6g (STANDARD METRIC) 12"¢1/2"
THREAD X 0.15 (3.8) DEEP I 1 i
(MUST BE SPECIFIED WHEN ORDERING) (12.713.2)
T 172'¢178"
. [152.40+0.8]
External Linear = 6.00£.030 —=
(33.8 MAX)
Dimensions = (mm) inches [2.03+0.254] —= (=—1.33 MAX—
.080+.010
[42.2 MAX] T T
O 1.661 MAX . | C
Integrated connector option available [31.0420.076]
01.222+.003
(5.54) ®.218 TO
4-in [101.6 mm] (6.35) @.250 L] L |
standard screw lengths. EXTERNAL LINEAR NUT | [
Longer screw lengths are available. [éﬁ"gg
. L 0
[22 . 0.051]
[} +.000
“igg ) P85 002 (304.8+12.7)
. +
#26 AWG H et
LEAD WIRES H o 12'1/2
X . E40(3.!’])6) . [31-2[‘]]
- 19.05 :
METRIC)THREAD X 0.15 (3.8) DEEP
ON @.750 (=[19.05] (12.73.2)
(MUST BE SPECIFIED WHEN ORDERING) BOLT CIRGLE 750 17241 /8"
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AF 43000 MAX Series e Size 17 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage
—( .218 (5.54) Lead Screw — () .250 (6.35) Lead Screw
. ooz oo [ v ] ™ 180 - 00015625" (0I96ET) EI 7%
160 1 oo
160+ T 700
> 024" (.006056) IZI s s + 603
140 s - 0003125" (.00TH3TS5) ’
120 < 500
s EBD B 0a 4+ =
= aoo4sm (0121921 | J < 2 aun =
3 1 i 8 8 a0+ 000825 { 015875) §
o & s £ 300 T
A0 B0 T
50 LDO06" {024384) El ..................... .
S 4
40 \
00192 | DABTER) D61 25" LO31TE) + 1003
- N T 1o 20 D
\ a L g
a o 200 200 00 500 1000 1200 1460 160G 1800
200 400 600 a0 1002 1200 1400 1600 1500
Pulse Rate: full steps/sec. Pulse Rate: full steps/sec.
FORCE vs. LINEAR VELOCITY — Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage
-0 .218 (5.54) Lead Screw — 0 .250 (6.35) Lead Screw
200 900
. -Oeorz" :.unsu][l 160 sy
a0 - 200
G0 Do0156
1y b - " {0039y &
140
120 - o ()
120 .00024" | _0OBD] E 500 ‘ : #a
U . - 100 006313 .
3 ) a0 = & " {.0079) am =
S g g mw g
<4 s @ _ zo0 £ E .0o0g25" sy £
5 an \\\.cm-is rorzn [ ] 0 e
. 3 200
20 D086 1.0243}@ 1 oo1z5" =20
2n o192 {.U4E?JE| 1y i {03175) i
n -n " g
an 0.5 10 15 20 ZE 30 15 - i e ik o o
(1277 [25.11) 1351 [50.8: i35 (TE2 (539 IR ENS (2543 (3610 (50,8} {635
Linear Velocity: in/sec. (mm/sec.) Linear Velocity: in/sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5.8 volt, 1/2 microstepping motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed
or getting a heavier load accelerated up to speed faster. Also, deceleration can be
used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield
a further 30% force reduction.
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A 143000 MAX Series e Size 17 Single Stack Stepper Motor Linear Actuators

M43000 Series
Size 17, 0.9° High Resolution Motor

The Size 17 Max High Resolution Actuator features a production-proven,
patented rotor drive nut that delivers trouble-free, long-term performance.

Size 17 Max: 43 mm (1.7-in) Hybrid Linear Actuator (0.9° Step Angle) Linear Travel / Step
Captive M43K4 - - ! M43K6 - - ! Screw 0 218" (5.54 mm) ngrgelj.rD.
inches mm
Part No. Non-Captive M43J4 - _ t M43le  — _ f 00006 015" 0
External Linear EMA3K4 — _ EM43Ke - - ¥ 00012 10030 N
Wiring Bipolar Unipolar 00024 .0060* K
Winding Voltage 2.8VDC 5.8VDC 13.8VDC 5.8VDC 13.8VDC .00048 0121* J
Current (RMS)/phase 15A 700 mA 290 mA 700 mA 290 mA 00096 0243 q
Resistance/phase 1.77Q 8.3Q 476 Q 8.3Q 476 Q Linear Travel / Step
Inductance/phase 3.2mH 17.7mH 116.2 mH 8.85 mH 58.1.0 mH Screw 0 .250" (6.35 mm) cggg?.r[)_
Power Consumption 8w inches mm
.000078* .00198* V
Rotor Inertia 37.1 gcm? 00015625 0039" p
Insulation Class Class B (Class F available) 10003125 0079* A
Weight 90z (241 g) .000625 .0158* B
Insulation Resistance 20 MQ “Values truncated.

tPart numbering information on page 7. **Unipolar drive gives approximately 30% less thrust than bipolar drive.

FORCE vs. PULSE RATE — Chopper - Bipolar
— 8:1 Motor Coil to Drive Supply Voltage
with two available lead screw diameters

—100% Duty Cycle

_G000E" {.D645) E

100 T .000078" {00198}

Force

4 800

200 400 a0n =] Loac 1200 14006 1600 1800 2000

Pulse Rate: full steps/sec.

an 1 “

FORCE vs. LINEAR VELOCITY - Chopper — Bipolar

Standard motors are Class B rated for maximum temperature
of 130°C.

NOTE: Refer to performance curves on page 3 for codes N, K,
J,Q,PAB

Special drive considerations may be necessary when leaving shaft
fully extended or fully retracted.

—100% Duty Cycle
— 8:1 Motor Coil to Drive Supply Voltage
with two available lead screw diameters

an 1
400 = % a
=3 2

= =3
0 © L o

£ &
200 0
100 B
a a

_00006" {.0015)
140

0.0

=3
w8
e
S
[

\ 108

b}

-0
ane o .06 0.08 .10 n12 s 016 018

(.52} (1.02] 1152) (203} (254) (3.05] (3.50] [4.06} (4.57)

Linear Velocity: in/sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5.8 volt, 1/2 microstepping motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load
accelerated up to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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M43000 MAX Series
Size 17 Hybrid Linear Actuators with
integrated IDEA™ Drive

High performance in a compact package

The M43000 Max Series Single Stack actuator is available in a wide
variety of resolutions — from 0.00006-in (001524 mm) per step to
0.00192-in (.048768mm) per step. Delivers output force of up to
50 Ibs (220N), or speeds exceeding 3 inches (7.62 ¢cm) per second.

M43000 Max Series with IDEA™ Drive features:
— Fully Programmable
— RoHS Compliant

— USB or RS-485 Communication
— Microstepping Capability: Full, 1/2, 1/4,

1/8,1/16,1/32,1/64
— Graphic User Interface

— Auto-population of Drive Parameters

— Programmable Acceleration/Deceleration and Current Control

3 Available Designs

— Captive — Non-Captive — External Linear

NOTE: For more information see the Haydon Kerk IDEA™ Drive Data Sheet.

Size 17
Captive Shaft

Size 17
Non-Captive Shaft

Size 17 Single Stack Max: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle)

A 43000 MAX Series e Size 17 Single Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Size 17
External Linear

Linear Travel / Step

" Order
Captive wiaral ~ . Screw @ .218” (5.54 mm) Code 1.
bart N Non-Captl . inches mm
art No. on-Captive _ _
P Ma3FG 00012 0030° N
External Linear EM43HG - - ¥ 00024 0060* K
Wiring Bipolar .00048 0121* J
Winding Voltage 2.8\VDC** .00096 0243 Q
"Part numbering information on page 7. **Contact Haydon Kerk if a higher voltage motor is desired. 00192 ey i
Special drive considerations may be necessary when leaving shaft fully extended or fully retracted.
Linear Travel / Step
Screw 0 .250" (6.35 mm) cgdrg?rn
Simple to use IDEA™ Drive software with on-screen buttons inches mm
and easy-to-understand programming guides 100015625 .0039* p
Software program generates moion S ez | o .
profiles directly into the system and also o i G .000625 .0158~ B
cniansa debg iy dounoine: | BB S B Eaiees) | | s | o c
f troubleshooti *Values truncated.
Or &asy troubleshooting.
[ Action _Label Description Comment ';":gg”i’;z‘n“m
B .
| Vit For ove
; § Revatvin

106 SHaydon(kerd AMETEK

Wait For Move

¥ Create GoTo Command

Destination

Label

Comment

e
—
[ ]

Ready...
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AF 43000 MAX Series  Size 17 Single Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Captive Lead Screw

Dimensions = (mm) inches

DIMENSION “B”"—] (34.6) - - -
MAX FULLY 1.36 _T (2.03 + 0.25) (16.33) ?HXRESDXXO('JS] gg(soaR) ‘gé:: 40 UNC-28
RETRACTED .08 +.010 0.64 . :
1 4 A
7)) (5.?3).218 i “ - (3.22)
@ (6.35).250 I== 25358 ' @ 22.0) (+ .gg)
6.0 ; 09)_|
2.28 ) 867_0 002 (31.04 +.08)
O [ ] @(9.53).375 1.22 +.003
T ' v ]
3 EXTERNAL STOP WITH M4 X 0.7-6g
| DIMENSION OR #8-32 UNC-2A THREAD WITHIN 0 (42.20)
- “A” MAX 0.05 (1.27) OF SHOULDER 1.66 MAX
(56.6) 2.23
SINGLE STACK —=
(70.6) 2.78
DOUBLE STACK .
LA Single Stack Double Stack )
Stroke Dim. "A Dim. "B" Dim. "B" Suffix # M4x0.7 Thread
0.500 (12.7) |  0.78(19.8) 0 0 -905 -805
0.750 (19.05) 1.03 (26.2) 0 0 —907 —-807
1.000 (25.4) | 1.28(32.5) 0 0 -910 -810
1.250 (31.8) | 1.53(38.9) 0 0 912 -812
1,500 (38.1) |  1.78(45.2) 0.232 (5.9) 0.091 (2.5) -915 -815
2.00(50.8) | 2.28 (57.9) 0.732 (18.6) 0.591 (15.0) -920 -820
2.500 (63.5) | 2.78(70.6) 1.232 (31.3) 1.091 (27.7) -925 -825
Non-Captive Lead Screw
jfe————— (1524 0.8) —————=
Dimensions = (mm) inches 6.0 £.031
(34.6) —=]
1.36 (2.03 + 0.25) 6.4)
08 £ .010 0_2-52 4 x M3 x 0.5-6g C
|| —’I = DouBLE OR 4 x #4-40
= STACK UNC-2B THREAD
(58.0) | @6.35) 0.250 x (3.8) 0.15 DEEP
Up to 10-in (254 mm) standard 2.28 ]
lengths. L @ (22.0) & 00 0(31.04 +.08)
screw lengths. Longer screw ! (-0.05) 1.92 +.003
lengths are available. +.00
SINGLE STACK \4'X 0.7-6 @ .867 5 002
' B(5.54) 0.218 0p wg 39 °
CONNEC'II'JS:—/ o (56.6) 2.23 ———= g¢ 3?)'20 250 UNC-2A 0 (42.20)
MINI B SINGLE STACK ; : THREAD WITHIN e 1.66 o
e (70.6)2.78 | 0.03 (0.762) OF MAX
DOUBLE STACK SHOULDER
External Linear
Dimensions = (mm) inches 4 x M3 x
(34.6) (152.4 % 0.8)
1.36 | ~ 6.0 £.031 1 0.5-6g OR
1 0 SO\
Y 19.05 -
2 (22,0 (0.5 Cors 81 THREAD x
@ .867 _,I - 3.8) 0.15
-0.002 0.15 E)EEP
(58.0) |[[' 1 ‘ 1 3 X @(3.56)
) 2.28 } 0.14 ON A
Up to 10-in (254 mm) standard ) J @(19.05)0.75
screw lengths. Longer screw lengths ] N~ BOLT CIRCLE
are available. - SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250
66.62.23 ™\ DOUBLE STACK = ®(6.35) 0.250 o @50 22
SINGLE STACK (2.03  0.25) : ~ MAX
(70.6)2.78 _____] 08 +.010

DOUBLE STACK
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AF 143000 MAX Series  Size 17 Single Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

- § v g v N ¢ § v B4 28 B4 90

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4 = Bipolar Travel/Step 2.8=2.8VDC Stroke
using the following) M43 = 43000 Non-captive (4 wire) N =.00012-in (.0030) 5.8 =5.8VDC Example: =910 = 1-in
A=A Coil (See AC Max Series H = 1.8° Captive or 6 = Unipolar K = .00024-in (.0060) 13.8 = 13.8VDC (Refer to Stroke chart on Captive
Synchronous (Series numbers External (use “E” (6 wire) J = 00048-in (0121) ‘ motor series product page.)
Data Sheet) represent or “K” Prefix for _ ' F Custom V available . i
imat G = IDEA Q = .00096-in (.0243) Suffix also represents:
E = External approximate External version) Drive (Size o ' i
, width of motor P = .00015625-in (.0039) 800 = Metric
K = External with body) J=09° 17, 43000 ‘ i 900 = External Li ith
40° thread Non-captive Series, A =.0003125-in (.0079) Seddsled e(rjnf? |nzar V\{'
form K = 0.9° Captive or Bipolar B = .000625-in (.0158) grease an ,ange nu,
P = Proximity External (use “E” only) G = .00125-in (0317) —XXX = Proprietary suffix
Sensor or “K” Prefix for = P assigned to a specific customer
_ " 3 R =.00192-in (.0478) application. The identifier
S= ;I\(;IriTt]shPOSItlon External version) _ _ can apply to either a standard
High Resolution or custom part.
U = .00006-in (.0015)
V =.000078-in (.00198)
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
Hybrids: Wiring
BIPOLAR UNIPOLAR
RED RED
[ ] ‘
[ ]
RED / WHITE
GREEN / WHITE BLACK N
+V
Q1 Q2 Q5 Q6 +V
RED/WH
Q3 a 7 a3 a1 a2 463
Hybrids: Stepping Sequence
Bipolar Q2-Q3 ‘ Q1-Q4 Q6-Q7 05-Q8
) Ste
= p
& 1 ON OFF ON OFF
Q
= 2 OFF ON ON OFF |3
l 3 OFF ON OFF oN %
4 ON OFF OFF N |B
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.
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AF 143000 MAX Series ® Size 17 SS Stepper Motor Linear Actuator w/Integrated IDEA Drive (Encoder-only Specs)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 17 Encoder provides resolutions

for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Encoder on Size 23
hybrid motor

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

L 4 .
ETTTT L A

Electrical Specifications

. . Minimum Typical Maximum Units
30 mm M43000 Series Size 17, |, 16261 s
A v o Input Voltage 45 5.0 55 VDC
s ! Output Signals 45 5.0 55 VDC
E i 2 channel quadrature TTL squarewave outputs.
(R j Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
NOTE: Lead Screw extends beyond Vo == Tracks at speeds of 0 to 100,000 cycles/sec.
encoder on specific captive and \\ \\ [45.7 ] Optional index available as a 3rd channel (one pulse per revolution).
non-captive motors. External linear ‘\ fun 18
shaft extension is available upon \ \ Operating Temperature
request. Vo .. .
o . Minimum Maximum
o Size 17
o ! - 40°C (- 40°F) 100°C (212°F)
Mechanical Specifications
Differential Ended Encoder - Pinout - Size 17 Maximum
Connector Pin # Description Acceleration 250,000 rad/sec2
1 Ground Vibration (5 Hz to 2 kHz) 209
2 Ground
4 + Index 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
5 Channel A — . CPR 200 400 1000*
Size 17
6 Channel A + PPR 800 1600 4000*
7 +5 VDC Power *Index Pulse Channel not available.
8 +5VDC Power - - .
Single Ended Encoder - Pinout - Size 17
9 Channel B — . - - -
Connector Pin # Description Connector Pin # Description
10 Channel B +
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connectors
Hybrid Size 17 Max linear actuators are available with an integrated connector. Offered alone or with a harness f— 15‘:33{“519 N
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity. : I I
The connector is rated up to 3 amps and the mating connector will handle a range of wire gauges from 22 | C
to 28. This motor is ideal for those that want to plug in directly to pre-existing harnesses.
Motor Connector: Pin # Bipolar Unipolar Color
JST part # S068-PASK-2 1 Phase 2 Start Phase 2 Start G/W
LIYISaTﬁng CogRgCt%r\il s 2 Open Phase 2 Common - "i l" - 20
part # PAP-06V- — — -
Haydon Kerk Part #56-1210-5 (12 in. Leads) 3 Phase 2 Finish Phase 2 Finish Green uN
4 Phase 1 Finish Phase 1 Finish R/W [T lz70)
Wire to Board Connector: 5 Ooen Phase 1 Common -
JST part number SPHD-001T-P0.5 B
6 Phase 1 Start Phase 1 Start Red

www.haydonkerkpittman.com
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AF 143000 MAX Series e Size 17 Double Stack Stepper Motor Linear Actuators

30% performance increase
compared to standard size 17

M43000 MAX Series Double Stack
Size 17 Hybrid Linear Actuators

Exceptional performance and new linear
motion design opportunities, now with 30%
performance increase

The M43000 Max Series is available in a wide variety
of resolutions from 0.000625-in (.0158 mm) per step s Size 17
t0 0.005-in (.127 mm) per step. The motors can also Non-Captive Shaft
be microstepped for even finer resolutions. The Size 17

Double Stack actuator delivers thrust of up to 75 Ibs.

(337'N).

" Size 17
External Linear

3 Available Designs
— Captive

— Non-Captive

— External Linear

Size 17

Captive Shaft
Size 17 Max Double Stack Max: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive wiam [l ~ . Screw 0.1875"(4.76mm) Code 1.
Part N Non-Canfi . inches mm
art No. on-Captive _ _
P a3 000625 0158* B
External Linear EM43M4  — _ t 00125 0317
Wiring Bipolar .0025 .0635
Winding Voltage 2.8VDC 5.8VDC 13.8VDC .00375 .0953 AG
Current (RMS)/phase 26A 13A 550 mA 005 127 z
. *Values truncated.
Resistance/phase 1.1Q 45Q 25Q
Standard motors are Class B rated for maximum temperature
Inductance/phase 2.4 mH 10.5 mH 52 mH of 130°C.
Power Consumption 15W
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 78.2 gcm? fully extended o fully retracted.
Temperature Rise 135° F Rise (70° C Rise)
Insulation Class Class B (Class F available)
Weight 14 0z (400 g)
Insulation Resistance 20 MQ

Part numbering information on page 6.
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AF 143000 MAX Series ® Size 17 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw
Dimensions = (mm) inches O 1M

Integrated connector option available

Stroke Dim. "A" Dim. "B" Suffix # M4x0.7 Thread
0.500 (12.7) 0.78 (19.8) 0.02(0.51) | —905 -805
0.750 (19.05) 1.03 (26.2) 0.27 (6.86) | 907 -807
1.000 (25.4) 1.28 (32.5) 0.52(13.21) | -910 -810
1.250 (31.8) 1.53 (38.9) 0.77 (19.56) | —912 -812 VL
1.500 (38.1) 1.78 (45.2) 1.02(25.91) | -915 -815 I|
2.00 (50.8) 2.28 (57.9) 152 (38.61) | —920 -820
2.500 (63.5) 2.78 (70.6) 2.02(51.31) |  -925 -825
Non-Captive Lead Screw
Dimensions = (mm) inches o [#-“E] [m
2] — ABoel]_ g e —
b Lt Mo
Integrated connector option available
o [E:3]
i .
4-in [101.6 mm] t
standard screw lengths. ] []
Longer screw lengths are available. J‘
L kT
Isaatar]
o I-ﬂ- [ = 1 Ba. =
:u-q- ﬂ i
E, S EELNE I
WA SOy mm
—_—

[rme]
Hrram z [ a1

[2nag4]
. - 1]
External Linear

Dimensions = (mm) inches

Integrated connector option available

L]
4-in [101.6 mm]
standard screw lengths. W' [ty
Longer screw lengths are available. L FIEE
#1e7] | 1
E -

— [|l.1lﬂ.l]i
Ll

(]
Tk
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FORCE vs. PULSE RATE — Chopper - Bipolar

—( .250 (6.35) Lead Screw

AF M43000 MAX Series  Size 17 Double Stack Stepper Motor Linear Actuators

—100% Duty Cycle

— 8:1 Motor Coil to Drive Supply Voltage

Force (Ibs.)

]

153

14

123

j LEAREE 3

2l

A0

P

AD00E25" {.0158)

001257 (,041T) |:|

BO25" {0635

ODATE" [ 0852)

T 3200

005" (27 [ 2] . \

200 A00 &00 ELO 1040 12400

Pulse Rate: full steps/sec.”

2

100

G030

400

T 200

T 1oa

FORCE vs. LINEAR VELOCITY — Chopper - Bipolar

—100% Duty Cycle

— 8:1 Motor Coil to Drive Supply Voltage

Force (Ibs.).

120

LH]

140

1o

0D0E25"
10158}

00125
\ L03175)

\

1 2
(25.4) [30.8)

028t
{.0635)

3 4

(7B {10.8)
Linear Velocity: in/sec. (mm/sec.)

o03rs"
{.0953)

ann

- 70

B0

- 20

400

BRH

200

- 120

o]

T

Force (N)

Ramping can increase the performance of a motor either by increasing the top speed
or getting a heavier load accelerated up to speed faster. Also, deceleration can be
used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield
a further 30% force reduction.

anke] AMETEK

NOTE: All chopper drive curves were created with a 5.8 volt, microstepping motor and a 40 volt power supply.
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43000 Max Series Size 17 Double
Stack Hybrid Linear Actuators with
integrated IDEA™ Drive

High performance in a compact package

The M43000 Max Series Double Stack actuator is available in a wide
variety of resolutions — from 0.000625-in (.0158 mm) per step to
0.005-in (.127 mm) per step. Delivers output force of up to 75 Ibs
(337N).

43000 Series with IDEA™ Drive features:
— Fully Programmable

— RoHS Compliant

— USB or RS-485 Communication

— Microstepping Capability: Full, 1/2, 1/4,
1/8,1/16,1/32,1/64

— Graphic User Interface
— Auto-population of Drive Parameters
— Programmable Acceleration/Deceleration and Current Control

Size 17
Captive Shaft

3 Available Designs k Size 17
— Captive — Non-Captive — External Linear

Non-Captive Shaft

AF¥ 143000 MAX Series e Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Size 17
External Linear

Size 17 Max Double Stack: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive waana ~ s Screw @ .250” (6.35 mm) Code 1.
bart N Non-Captl . inches mm
art No. on-Captive _ _

P 1436 000625 0158 B
External Linear EM43MG - - ! 00125 .0317* C

Wiring Bipolar .0025 .0635*
Winding Voltage 2.8\VDC** 00375 0953 AG
"Part numbering information on page 7. **Contact Haydon Kerk if a higher voltage motor is desired. 005 e L

Special drive considerations may be necessary when leaving shaft fully extended or fully retracted.

Simple to use IDEA™ Drive software with on-screen buttons
and easy-to-understand programming guides

5% Haydon Kerk IDEA Drive Interface Program (Program Mode)

Software program generates motion

X K A Fle Edit Realtime Drive Commands Programs Hel YSHaydon
profiles directly into the system and also — B =
contains a “debug” Ut|||ty a”owing line- [ extend ][ stop ] [ Goto ] [ Retun ] [ intonpos | [ SetOutputs ] [ SetPosition |
by_”ne execution of a motion program [ Rewact ] [ Estop ] [ Gotolf ] [ RewmTo ] [[intonmmput | [ Reset | [ Abor |
:
for easy troubleshoofing.
[ Action _Label Description Comment Program Edit
|0 Start Extend 2in Lisoanitane
E Vot lon
i Vit For e
j § R in

e

¥ Create GoTo Command

u
ER label) Program To Run: v
Start Stop
Lobel | 10 and Position
Comment [ ] Current Position: 0,000 in
12 3 4

e ©© 00

Ready...
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A 143000 MAX Series e Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Captive Lead Screw

Dimensions = (mm) inches

DIMENSION “B"— (34.6) . . .
MAX FULLY 1.36 (2.03 + 0.25) (16.33) ?HXRE\?'DXX%S] 29(305 ‘gé:: 40 UNC-28
RETRACTED .08 +.010 0. 64 . ’ - N
") (5.?3).218 “ - (6.73)
) 0.26
@ (6.35).250 IS5 25358 @ (22.0) (x .00)
(58.0) (-0.05)\
2.28 l i L 67-16 '::2 (31.04 £.08)
! O [ ] @(9.53).375 ' 1.22 +.003
T ) ‘
5 EXTERNAL STOP WITH M4 X 0.7-6g N y
] DIMENSION OR #8-32 UNC-2A THREAD WITHIN 0 (42.20)
—=| “A” MAX 0.05 (1.27) OF SHOULDER =
1.66 MAX
(56.6) 2.23
SINGLE STACK —=
(70.6) 2.78
DOUBLE STACK -
Stroke Dim. "A" S'giglf ﬁg"‘},"k D"[‘)'itr‘r']e f;‘.’,“k Suffix# | M4x0.7 Thread
0.500 (12.7) | 0.78(19.8) 0 0 -905 -805
0.750 (19.05) |  1.03(26.2) 0 0 -907 -807
1.000 (25.4) | 1.28(32.5) 0 0 -910 -810
1.250 (31.8) |  1.53(38.9) 0 0 912 -812
1,500 (38.1) | 178 (45.2) 0.232 (5.9) 0.091 (2.5) -915 -815
2.00(50.8) | 2.28 (57.9) 0.732 (18.6) 0.591 (15.0) -920 -820
2.500 (63.5) | 2.78(70.6) 1.232 (31.3) 1.091 (27.7) -925 -825
Non-Captive Lead Screw
le———— (152.4+08 ————————=
Dimensions = (mm) inches 6.0 £.031
(34.6)—|
1.36 (2.03 + 0.25) 6.0
08 £.010 - 0_2-52 4 x M3 x 0.5-6g C
|| OR 4 x #4-40
= %?:gf UNC-2B THREAD
(58.0) | @¢6.35) 0.250 X (3.8) 0.15 DEEP —r
Up to 10-in (254 mm) standard 2.28 {
) (+ .00) 0(31.04 £.08)
Iscrevxr/] lengths. Lloglger screw ) @ (22. 0)( 0.05) | 1.92 +.003
engths are available.
¢ SINGLE STACK Ma'x 0.7.6g @ 8673 ‘%’2
L @(5.54) 0.218 p 4a 35
uss_/ (56.6) 2.23 OR UNC-2A 0 (42.20)
 ad— N . —_— = .
CONNECTOR SINGLE STACK @(6.35) 0.250 1ypeAD WITHIN e 166 o
e (70.6)2.78 | 0.03 (0.762) OF MAX
DOUBLE STACK SHOULDER
External Linear
Dimensions = (mm) inches 4 x M3 x
(34.6) (152.4 + 0.8)
1.36 =~ 60031 0.5-6g OR
_ = .00) Ax #4-40\
= 19.05 UNC-2B
@ (22.0) (+00005) (0.75 ) —=| . THREAD x
@ .867 _,I - 3.8) 0.15
-0.002 0.15 E)EEP
(58.0) 10 ) ‘ 3 X @(3.56)
‘ 2.28 : 0.14 ON A
Up to 10-in (254 mm) standard ) J @(19.05)0.75
screw lengths. Longer screw lengths | N~ BOLT CIRCLE
are available. - SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250
66.6)2.23 _ ] DOUBLE STACK = ®(6.35) 0.250 o @50 22
SINGLE STACK (2.03  0.25) : ~ MAX
(70.6)2.78 ______| 08=+.010

DOUBLE STACK

www.haydonkerkpittman.com
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AF 43000 MAX Series © Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

.t _§ v g v N ¢ Q§ ¢ B4 28 B4 90

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation L=18° 4 = Bipolar Travel/Step 2.8 =2.8VDC Stroke
using the following) M43 = 43000 Non-captive (4 wire) B = .000625-in (.0158) 5.8 = 5.8VDC Example: =910 = 1-in
A=A Coil (See AC Max Series M = 1.8° Captive or G = IDEA C =.00125-in (.0317) 13.8 = 13.8VDC (Refer to Stroke chart on Captive
Synchronous (Series numbers External (use Drive (Size Y = 0025-n (0635) motor series product page.)
t WD e ] - P Custom V available .
Data Sheet) represen E” or “K” Prefix 17, 43000 Suffix also represents:
imate - AG = .00375-in (.0953) p :
E = External approxima for External Series, ,
i width of motor version) Bipolar Z =005 (.127) D=
K = External with body) p d P , )
40° thread v only) —900 = External Linear with
form grease and flanged nut
P = Proximity —XXX = Proprietary suffix
Sensor assigned to a specific customer
_ ” application. The identifier
th ;IoTehPOS|t|on can apply to either a standard
L or custom part.
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441,
Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR
RED Bipolr | 0203 | Q104 | 0607 | 0508
[ J
% Step T
= 1 N A N FF
RED / WHITE o 0 0 0 s
GREEN / WHITE = 2 OFF ON ON OFF §
l 3 OFF ON OFF oN |2
+‘V ) 4 ON OFF OFF N |2
1 ON OFF ON OFF
Q1 Q2 Q5 Q6 — , — —
Note: Half stepping is accomplished by inserting an off state between transitioning phases.
Q3 Q4 Q7 Q8

www.haydonkerkpittman.com
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AF 43000 MAX Series  Size 17 DS Stepper Motor Linear Actuators w/ Integrated IDEA Drive (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 17 Encoder provides resolutions

for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
available for all motor configurations.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

Encoder on Size 23
hybrid motor

L 4 .
ETTTT L A

Electrical Specifications

. . Minimum Typical Maximum Units
30 mm M43000 Series Size 17, |, 16261 s
A v o Input Voltage 45 5.0 55 VDC
s ! Output Signals 45 5.0 55 VDC
E i 2 channel quadrature TTL squarewave outputs.
(R j Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
NOTE: Lead Screw extends beyond Vo == Tracks at speeds of 0 to 100,000 cycles/sec.
encoder on specific captive and \\ \\ [45.7 ] Optional index available as a 3rd channel (one pulse per revolution).
non-captive motors. External linear ‘\ fun 18
shaft extension is available upon \ \ Operating Temperature
request. Vo .. .
o . Minimum Maximum
o Size 17
o ! - 40°C (- 40°F) 100°C (212°F)
Mechanical Specifications
Differential Ended Encoder - Pinout - Size 17 Maximum
Connector Pin # Description Acceleration 250,000 rad/sec2
1 Ground Vibration (5 Hz to 2 kHz) 209
2 Ground
4 + Index 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
5 Channel A — . CPR 200 400 1000*
Size 17
6 Channel A + PPR 800 1600 4000*
7 +5 VDC Power *Index Pulse Channel not available.
8 +5VDC Power - - .
Single Ended Encoder - Pinout - Size 17
9 Channel B — . - - -
Connector Pin # Description Connector Pin # Description
10 Channel B +
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connectors
Hybrid Size 17 Max linear actuators are available with an integrated connector. Offered alone or with a harness f— 15‘:33{“519 N
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity. : I I
The connector is rated up to 3 amps and the mating connector will handle a range of wire gauges from 22 | C
to 28. This motor is ideal for those that want to plug in directly to pre-existing harnesses.
Motor Connector: Pin # Bipolar Unipolar Color
JST part # SO6B-PASK-2 1 Phase 2 Start Phase 2 Start G/W
Mating Connector: 2 Open Phase 2 Common - ‘i lr 0]
JST part # PAP-06V-S L - 028
3 Phase 2 Finish Phase 2 Finish G
Haydon Kerk Part #56-1210-5 (12 in. Leads) ase £ TS a6 2 TINS reen ]
4 Phase 1 Finish Phase 1 Finish R/W 0 68-PASK-2 h1270)
Wire to Board Connector: 5 Open Phase 1 Common B
JST part number SPHD-001T-P0.5
6 Phase 1 Start Phase 1 Start Red
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& 57000 Series * Size 23 Single Stack Stepper Motor Linear Actuators

57000 Series
Size 23 Hybrid Linear Actuators

For applications that require forces up to 200 Ibs. (890 N).

Size 23 incorporates the same high performance
and durable design as the Size 17.

3 Available Designs
— Captive

— Non-Captive

— External Linear

Size 23
External Linear

The 57000 Series Hybrid Linear Actuator is available Size 23

in a wide variety of resolutions, from 0.0003125-in. Captive Shaft
(.0079375 mm) per step to 0.002-in. (.0508 mm)

per step. They deliver a thrust of up to 200 Ibs. (890 N)

or speeds exceeding 2.0-in. (5.08 cm) per second.

Size 23
Non-Captive Shaft

Size 23: 57 mm (2.3-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step
Captive 5THE - - ! 57H6 - - ! Sorew 0 375" (9.53 mm) Cc())dr:?.rD.
Part No. Non-Captive 57F4 - - t 57F4 - _ t .0@;2:825 .02?9* m
External Linear E57H4 - - t E57H6 - _ t 0004167 0105 S
Wiring Bipolar Unipolar** 0005 0127 3
Winding Voltage 3.25VDC 5VDC 12VDC 5VDC 12VDC .0008333 0211* T
Current (RMS)/phase 2.0A 13A 54A 13A 54A 001 L25 1
Resistance/phase 1.63 Q 3.85Q 222 Q 3.85Q 22.2Q 002 10508 2
Inductance/phase 3.5 mH 105 mH 58 mH SIMH | 235MH | ot mowrs ar Closo et for oo et
Power Consumption 13W of 130°C.
Rotor Inertia 166 gcm?
Insulation Class Class B (Class F available)
Welght 1802511 9) Special drive considerations may be necessary when leaving shaft
Insulation Resistance 20 MQ full extended or ful retracted.

Part numbering information on page 126. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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A& 57000 Series ¢ Size 23 Single Stack Stepper Motor Linear Actuators

Captive Lead Screw

T ‘ (56.40 58, MAX) USZMAX __
Dimensions = (mm) inches [ 2.220 56 MAX — [ 911 1-I80MAX DIMENSION
— —— IIEII MAx —)
[47.14:0.20) i [1.62:0.25) FULLY RETRACTED
4% 9,205,010 I 1.856+.008 _'| [22.23] 060010
(5.202.25)THRU™, | | SQUARE A75 -
[12.7] @1.102
50
i O
[12.7] = [s.53]
[38.10:0.08] __}~ gLs0 | 375
1.500=.002 EXTERNAL STOP WITH
Lps S
THREAD TO WITHIN .050 (1.27) OF | ".&'.'.E,."ﬂi')?”_l | 15.00) |
SHOULDER 200
(MUST BE SPECIFIED WHEN ORDERING) (304.8212.7)
Stroke Dim. "A" Dim. “B" Suffix# | M6x1.0 thread e 1212
0500 (12.7) | 1.01(25.7) 0.06 (1.5 -905 -805 AU A I
0750 (19.05) |  1.26(32.0) 031 (7.9) -907 -807 LEAD WIRES
1.000 25.4) | 151 (38.9) 0.56 (14.2) -910 -810 L" 270%3.2)
1250 31.8) | 1.76 44.7) 0.81 (20.6) 912 812 e e
1500 (38.1) | 2.01 (51.1) 1.06 (26.9) -915 -815
2.00(50.8) | 251638 1.56 (39.6) -920 -820
2500 (63.5) |  3.01 (76.5) 2.06 (52.3) -925 -825
Non- ive L rew (56.40 5Q. MAX)
on-Captive Lead Scre o O S, M) o [152.40:0.76]
Dimensions = (mm) inches 6.000+.030
(mm) [47.14:0.20] — [1.52:0.25] (45.2 MAX)
4X (5.202.25) - 1.856£.01 060+010 |7 1.780 MAX
.205£.010 THRU ot
[1271
-sm I
Up to 10-in (254 mm) standard [ |

screw lengths. Longer screw

lengths are available. [38.10+0.05] — I'[9'53]
g #1.500+.002 i @.375

#1/4-20 UNC-2A (STANDARD INCH) Al [304, 5!0-12.?]

OR Mé x m-o% STANDARD METRIC) o AwE Ur 12n1/2"

THREAD TO WITHIN .050(.127) OF SHOULDER 22 SE ¢

‘MUS‘I BE SPECIFIED WHEMN ORDERING) i [12.7t3.2]

1/2's1 /8"
. (54,40 SELMAX) (45.2 MAX)
External Linear e 2,220 50 MAX — [152.40:0.76] 1780 MAX
[1.52:0.25) < f=—
o ‘ [47.1420.20] 060+.010
Dimensions = (mm) inches 1.856+.008
|
L [9.53)

chsn EXTERMAL UINEAR Nﬁ D
Up to 12-in (305 mm) standard
screw lengths. Longer screw lengths [31.75] Is.ns]_l
are available. i i @125 200

(5.20£.25)
38.10=0.05] 4X .208+.010 THRU |
1.500+,002 [] 5.33] l:iE:;:Httl :,;:.”
3X ©.14(3.56) SPACED ON @
@ 875(22.22) BOLT CIRCLE t ] [4.7¢] L
.88 =

'Motion Solutions"
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&¥ 57000 Series ¢ Size 23 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle
—( .375 (9.53) Lead Screw

350
.0003125” (.0079375)[ A | 4 1400
300 4-
0004167" Eii
=T '(.01 ) 1000
Sy Recommended e,
g‘h UL ma e e =
— t1l p——— e oa m T 800 (1]
= .0005 (.012?) —_— o
g 1504+ . IE
8 —+ 600
100 .000833" (.0211) i
.001" (.0254 T
0T .002”(.0508)[ 2 — {200
e e —
0 = — i e — i J — 0
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Pulse Rate: full steps/sec.
FORCE vs. LINEAR VELOCITY - Chopper —Bipolar —100% Duty Cycle
—( .375(9.53) Lead Screw
350
.0003125" -1 1400
300 4% (.0079) (2]
" -1 1200
SRR
=+ 1000
§200- U ST U P “T:;Tfm";"" i PR 2
= .0005" . o
=4 ié8 (.0127) g
e 0008333" 600 &
. T
e .0211)
100+ 001"
(0254) ] 499
.002"
50 + (.0508) — 200
0 .l l } : l 0
0 0.5 1 1.5 2 25 3
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2)

Linear Velocity: inJ/sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 75 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also, deceleration can be

used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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& 57000 Series * Size 23 Single Stack Stepper Motor Linear Actuators

57000 Series

Size 23, 0.9° High Resolution Motor

The Size 23, 0.9° high resolution hybrid offers precise, excellent motion control
with a full linear step movement as low as 2 microns and a thrust capability up to 200 Ibs (890 N).

Size 23: 57 mm (2.3-in) Hybrid Linear Actuator (0.9° Step Angle) Linear Travel / Step ord
» rder
Captive 57k4 - - ! 57k6 - - ! Screw 0.250" (6.35 mm) Code 1.D.
Part N Non-Capfi . : inches mm
art No. on-Captive _ _ _ _
P o7l o6 000125 0031* 7
External Linear ESTKe - - ' ESTKE - - ' 00015625 | 003969 p
Wiring Bipolar Unipolar* .00020833 .00529166 X
Winding Voltage 3.25VDC 5VDC 12VDC 5VDC 12VDC .00025 .00635 9
Current (RMS)/phase 2.0A 1.3A 0.54 A 13A 0.54 A 0004167 | 01058418 S
. .0005 0127 3
Resistance/phase 1.63Q 3.85Q 222Q 3.85Q2 222Q
.001 .0254 1
Inductance/phase 4.2 mH 13 mH 68 mH 6 mH 27 mH “Values truncated.
Power Consumption 13W NOTE: Refer to performance curves on previous page for codes
S,3,1.
Rotor Inertia 166 gcm?
Insulation Class Class B (Class F available)
Special drive considerations may be necessary when leaving shaft
Weight 18 0z (511 g) fully extended or fully retracted.
Insulation Resistance 20 MQ
*Part numbering information on page 126. **Unipolar drive gives approximately 30% less thrust than bipolar drive.
FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle FORCE vs. LINEAR VELOCITY - Chopper — Bipolar — 100% Duty Cycle

with two available lead screw diameters

.00015625” (.003969)[ P | Lsoo
100 4
.00020833" (,00523166) [ X |
+ 400
804
.00025" (.00635)[ 2 |
] Js00 2
£ 604 300 3
8 s
w
€ sl 4200
204 -+ 100
0 : : : : T : L) T T T 0
100 200 300 400 600 800 1000 1200 1400 1800

Pulse Rate: full steps/sec.

NOTE: All chopper drive curves were created with a 5 volt motor and a 75 volt power supply.

Force (|l

with two available lead screw diameters

%04 C003988) LF]

804

70+ ,00025"

e {.00635)

= e

30 4

20

104

0 + y + t +

-+ 400

-+350

-+ 300

250

Lo 8
w

1150

-+ 100

-+50

0

0.15 0:2 0:‘25 0.3 0
(3.81) (5.08) (6.35) (7.62) (8.
Linear Velocity: in./sec. (mm/sec.)

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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& 57000 Series ¢ Size 23 Single Stack Stepper Motor Linear Actuators

I AN BT O A BT T

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4 = Bipolar Travel/Step 3.25 = 3.25DC Stroke
using the following) 57 = 57000 Non-captive (4 wire) 7 =.000125-in (.0031) 05 = 5VDC Example: =910 = 1-in
A = A Coil (See AC (Series numbers H = 1.8° Captive or 6 = Unipolar S = .0004167-in 12 = 12VDC (Refer to Stroke chart on Captive
Synchronous repregentt External (use “E” (6 wire) (.01058418) Custom V vl motor series product page.)
Data Sheet) v;g{)r:%)?mtir or *K" Prefix for 3 =.0005-in (.0127) oo e Suffix also represents:
E = External External version) i .
K = External with body) e oo 1=.001-in (.0254) 800 = Metric
© 40° thread Non- il A = .0003125-in (.0079) —900 = External Linear with
form K = 0.9° Captive or T = .0008333-in (0211) grease and flanged nut
P = Proximity External (use “E” 2 = 002-in (,0508) —XXX = Proprietary suffix
Sensor or “K” Prefix for assigned to a specific customer
_ " . High Resolution application. The identifier
S= EIOTehPOSItIOH External version) S can apply to either a standard
e - k003969) or custom part.
X =.00020833-in
(.00529166)
9 =.00025-in (.0635)
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
Hybrids: Wiring
BIPOLAR UNIPOLAR
RED
) RED
L}
RED [ WHITE
GREEN / WHITE BLACK N
+V ‘
St &1 Q2 Qs Q8 +V
RED/WH
Q3 Q4 Q7 Q8 Q1 -_’ Q2 {3
Hybrids: Stepping Sequence
Bipolr | 02-03 | 01-04 | Q6-07 | 0508
Ste
% p
5 1 ON OFF ON OFF
Q
= 2 OFF ON ON OFF |3
l 3 OFF ON OFF N %
4 ON OFF OFF oN |B
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.
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&F 57000 Series ¢ Size 23 Single Stack Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 23 encoder is offered in resolutions
of 200, 400, 1,000 and 2,000 counts per revolution. Encoders are available for all
motor configurations: captive, non-captive and external linear.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

-~

57 mm 57000 Series Size 23

[15.75]

_,|- 62|_-_

NOTE: Lead Screw extends beyond
encoder on specific captive and
non-captive motors. External linear
shaft extension is available upon
request.

-
-

Differential Ended Encoder - Pinout - Size 23
Connector Pin #

Encoder on Size 23
hybrid motor

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 585 VDC
Output Signals 4.5 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.

Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.

Optional index available as a 3rd channel (one pulse per revolution).

Operating Temperature

Minimum
- 40°C (- 40°F)

Maximum
100°C (212°F)

Size 23

Mechanical Specifications

Description Maximum
1 Ground Acceleration 250,000 rad/sec?
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index
5 el 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Channel A + Size 23 CPR 200 400* 1000 2000
7 +5VDC Power PPR 800 1600~ 4000 8000
8 +5VDC Power gggsaxctpldlss ?o(r:gzrt]i?t%nn;ltrg\égilﬁ?(ﬁ options
9 CIENEIE= Single Ended Encoder - Pinout - Size 23
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A

¥
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A¥ 57000 Series * Size 23 Double Stack Stepper Motor Linear Actuators

57000 Series
Size 23 Double Stack
Hybrid Linear Actuators

Greater performance in a compact size

The various patented designs deliver exceptional
performance and new linear motion design
opportunities. The 57000 Series is available in

a wide variety of resolutions, from 0.0005-in

(.0127 mm) per step to 0.005-in (.127 mm) per step.
The motors can also be microstepped for even finer
resolutions.

3 Available Designs

- i Size 23
Captive Double Stack
— Non-Captive Non-Captive Shaft

— External Linear

The Size 23 actuator delivers thrust of up to 200 Ibs.
(890 N).
Size 23

Double Stack
External Linear

Size 23
Double Stack

Captive Shaft
Size 23 Double Stack: 57 mm (2.3-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive sl ~ . Screw 0.375" (9.53 mm) Code L.
Part N Non-Canfi . inches mm
art No. on-Captive _ _
i o 0005 o127 3
External Linear EBS7M4 - - ! .001 .0254* 1
Wiring Bipolar .002 .0508 2
Winding Voltage 3.25VDC 5VDC 12VDC .0025 0635 Y
Current (RMS)/phase 332 A 216 A 0.9A 005 127 z
. *Values truncated.
Resistance/phase 098 Q 231Q 13.33Q
Standard motors are Class B rated for maximum temperature
Inductance/phase 2.3 mH 7.6 mH 35.0 mH of 130°C.
Power Consumption 21.6 W Total
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 321 gem? fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 32 0z (958 g)
Insulation Resistance 20 MQ

*Part numbering information on page 131.
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&F¥ 57000 Series ¢ Size 23 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw {5640 £ MAX) (86 1AX)
= 2330 5@, MAX —] [11.01] BAMEMERDIN
[47.1a20.20] ol 1,52:0,2 - W MAX
l_ 1L BGA.008 [22.23] [thﬁl FULLY RETRACTED
SELARE BB
[z7.9%] —l

h.i':ﬂ r Bieg

2.7
0 =, 1,
T , [0.53]
EXTERTLAL STCIP WATH ATH

r §174= 20 UNC=2, {STARNDASD INCH)
OF Mix ) D-47 (STANDARD METEC)
[28 1 0:0.08] /", THREA D T WITHIM 050 [1.27) OF SHOULDER __E';':i‘:ﬁﬁ“ l
@1,5004,002 “gfﬂﬂ-ﬂéﬂ {MLIST B0 SPECIFIED WHIN ORDERING)
[5.20 2 Z5TH U N0 8RN
e ilrs
Stroke Dim. "A" Dim. "B" Suffix# | M6x1.0 Thread 99 e
A
0.500 (127) | 1.01(25.7) 000 -905 -805 XS -
0.750 (19.05) |  1.26(32.0) 0.110 (2.77) -907 -807 [12,7043,2)
et
1.000 (25.4) | 1.51(38.4) 0.360 (7.37) -910 -810
1.250 (31.8) | 1.76 (44.7) | 0.610(15.47) -912 -812
1.500 (38.1) | 2.01(51.1) | 0.860 (21.83) -915 -815
2.00(50.8) | 2.51(63.8) | 1.360 (34.52) -920 -820
2.500 (63.5) | 3.01(76.5) | 1.860 (47.22) -925 -825
- i 52,4040,
Non-Captive Lead Screw 56,40 M) [is2a0.07]
o 2.220 MaX
Dimensions = (mm) inches [1.52:0.250
mm I——[-tr.u:o.zu] 60201 0] f—— gt Max] ————
O 1.856=008 2,598 MAK
®- Wa B
@ ’ \ ’ [1z.7]
y 500
Up to 18-in (457 mm) standard '
screw lengths. Longer screw
. [=.53]
lengths are available. A/ @ I @375
&em & ﬁ%&ﬂ“ﬁﬁ’}éﬂ?«”ﬁﬁ%‘ﬂ%
) THREAD T HIM L0501 27) OF SHOAULDER *
[&2120.25]) {MUST BE SPECIFIED WHEN ORDERING) [5.93] [304.8:12.7]
4% 8.205+.010 THRY | la—g3y 422 AWG 121 f3
Enm.m:n.oa] LEAD WIRES =
1.500+.002
\m‘gt[lz.na.z]
142178
External Linear [56.40ax]
0 2220MAX | [152.3&:3.?6] o6 mnx] ——sf

. . _ . s [4',!_]4_5]_35] LA 2,558 MaX
Dimensions = (mm) inches O 1.866+.002 [1.5220.25]
0402010

Up to 12-in (305 mm) standard
screw lengths. Longer screw lengths -
are available. (

[¢.53] J — \— EXTERMAL LINEAR MUT []

[21.75)

— 1.z
[38,1020.05] [5.21:0,25] l [.52'33]
@LEOONE X 205,010 THRU -
[15.88] Mh[3048:12.7]
@s16 121 /2"
“
) 14 (3,56) SPACED Oh &
L | T J.g.'- CE?ZEI BOLT CIRCLE
[arg]
Jss—= —
5,40
.._D| e l... [li.?-_T]_’[_
1218
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A¥ 57000 Series * Size 23 Double Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE

— Chopper
— Bipolar
—100% Duty Cycle 300
— @ .375(9.53) Lead Screw 0005"
. 41200
g 3
" + 1000
200 e Recommended
B - - - - - mrmmam .-n—:r_,:_:\_;;.....--.......--....-.....-.-.....-.......--....-.....-.-.....-...
- Ny, Load Limit 4800 _
ﬂi 1" E
21504 9
@ <+ 600 =
£ 4
1004 002" (.0508) [ 2 ] 4 400
50 -4 .0025" (.0535] 4200
wzn g
0 t } } } } : : : } } t =0
100 200 400 600 800 1000 1200
Pulse Rate (full steps/sec.)
FORCE vs. LINEAR VELOCITY
— Chopper
— Bipolar
—100% Duty Cycle 350
— @ .375(9.53) Lead Screw —+ 1400
300+
% .0005" 1
\ (-0127) 1200
2501+ |
w‘;ﬁ -} 1000
—_ \ Recommended -
)l e B B e B s S S e e O B s
4 LTI Load Limit ds00 =
";" q 50 | -N:; {-0254} .uozn g
£ 4600 i
(s
100 4 \n.ci -1 400
50 -1 .005" A
(-127) e
0 I : | : it 0
1 2 3 4 5 6 7
(25.4) (50.8) (76.2) (101.8) (127.0) (152.4) (177.8)

Linear Velocity: inJ/sec. (mm/sec.)
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A¥ 57000 Series * Size 23 Double Stack Stepper Motor Linear Actuators

I A T TS T BT T

Prefix Series Number
(include only when Designation
using the following) 57 = 57000
A = A Coil (See AC (Series numbers

Synchronous repregent
Data Sheet) approximate
E = External width of motor
. body)
K = External with
40° thread
form
P = Proximity
Sensor
S = Home Position
Switch

Identifying the Hybrid Part Number Codes when Ordering

Style Coils Code ID Resolution Voltage Suffix
L=18° 4= Bipolar Travel/Step 3.25 = 3.25\DC Stroke
Non-captive (4 wire) 3 =.0005-in (.0127) 05 = 5VDC Example: =910 = 1-in
M = 1.8°Captive or 1 =.001-in (.0254) 12 =12VDC (Refer to Stroke chart on Captive
External (use _ ] motor series product page.)
upr “Kf, Prefi 2= .002-in (.0508) Custom V available X
or refix Y = .0025-in (0635) Suffix also represents:
for External - P

version) Z = .005-in (127) 800 = Metric
—900 = External Linear with
grease and flanged nut
—XXX = Proprietary suffix
assigned to a specific customer
application. The identifier
can apply to either a standard
or custom part.

NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441,

Hybrids: Wiring

RED
@
RED / WHITE

Hybrids: Stepping Sequence

BIPOLAR
Bipolar 02-Q3 ‘ Q1-04 Q6-Q7 5-Q8
vl Step
% 1 ON OFF ON OFF T
GREEN / WHITE = 2 OFF ON ON OFF §
. l 3 OFF ON OFF TE
GREEN +iv 4 ON OFF OFF N |2
Q 5 Q6 Note: Hal;| stepping is accon?pll\ilshed by inserting: off state betweSn,\‘transitioning ph?sle::
Q7 Qs

+V
&
:ttQ1 Q2 ::
Q3 Q4
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& 57000 Series ¢ Size 23 Double Stack Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 23 encoder is offered in resolutions
of 200, 400, 1,000 and 2,000 counts per revolution. Encoders are available for all
motor configurations, captive, non-captive and external linear.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

57 mm 57000 Series Size 23

o

L il

1
)
1
|
1
i
1

——

NOTE: Lead Screw extends beyond

-

1
1

Encoder on Size 23
hybrid motor

L 4 .
LT A

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 585 VDC
Output Signals 4.5 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.
Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.

encoder on specific captive and PO Y [45.7 1 Tracks at speeds of 0 to 100,000 cycles/sec.
non-captive motors. External linear ‘\ — o6 Optional index available as a 3rd channel (one pulse per revolution).
shaft extension is available upon ‘\ \‘
," ." . Minimum Maximum
{ Size 23
Do / - 40°C (- 40°F) 100°C (212°F)
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec?
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index
5 el 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Channel A + Size 23 CPR 200 400" 1000 2000
7 +5VDC Power PPR 800 1600* 4000 8000
8 +5VDC Power gggsaxctpldlss ?o(r:gzrt]i?t%nn;ltrg\égilﬁ?(ﬁ options
9 CIENEIE= Single Ended Encoder - Pinout - Size 23
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A

www.haydonkerkpittman.com
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A¥ 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators

87000 Series
Size 34 Hybrid Linear Actuators

Our largest, most powerful linear actuator

Size 34 incorporates the same precision, high performance and
durable patented designs featured in our entire hybrid product line.

3 Available Designs

— Captive
— Non-Captive
— External Linear

The 87000 series delivers forces up to 500 Ibs. (2224 N) in a
compact, 3.4-in (87 mm) square package. Available in a wide
variety of resolutions, from 0.0005-in (.0127 mm) per step to
0.005-in (.127 mm) per step. Speeds exceed 3.0-in (7.62 cm)
per second.

In addition to our standard configurations, we can custom build
this powerful motor to meet your specific motion requirements.

Size 34: 87 mm (3.4-in) Hybrid Linear Actuator (1.8° Step Angle)

Size 34
External Linear

Size 34
Captive Shaft

Size 34
Non-Captive Shaft

Captive g7He - - ! g7He - - '
Non- : :
PartNo. | Captive 87F4 - - 87F4 - -
External R t
Linear E87H4 - - E87HE - -
Wiring Bipolar Unipolar*
Winding Voltage 2.85VDC 5VDC 6VDC 12VDC 5VDC 12VDC
Current (RMS)/phase 5.47A 3.12A 2.6A 1.3A 3.12A 1.3A
Resistance/phase 0520 16Q 2310 9.23Q 1.6Q 9.23Q
Inductance/phase 2.86 mH 8.8 mH 12.7 mH 51 mH 4.4 mH 25.5 mH
Power Consumption 31.2W
Rotor Inertia 1760 gem?
Insulation Class Class B (Class F available)
Weight 5.1 Ibs. (2.3 Kg)
Insulation Resistance 20 MQ

Part numbering information on page 136. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.

118 MHaydon(kerd AMETEK

Linear Travel / Step
Sorew 0 625°(15.88 mm) | Order
inches mm
.0005 0127 3
.000625 .0158* B
.00125 .0317* C
.0025 .0635 Y
.005 27 Z
*Values truncated.

Standard motors are Class B rated for maximum temperature
of 130°C.

Special drive considerations may be necessary when leaving shaft
fully extended or fully retracted.
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A¥ 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators

Captive Lead Screw (8631 5Q. MAX) L
Dimensions = (mm) inches ST (1740 ] . i
) o [se.52) SN 11 s0e025] FouY
I SQUARE | 152 — 057010 RETRACTED
& =2 [16.66) = |}
B /N ass |
. , s |
[22.23] SN | | __
22.23 =
@875 " / I_ ] [Rf;‘;
EXTERNAL STOP WITH #7/16-14 UNC-2A [s0m1] 5
STANDARD INCH) OR M12 x 1.75-69 B1,575
[6.58:0.26] i O/BE WITHIN (530 (8.75) GF SHOULDER
4X §.2592.010 THRU [”“’-G.D-E] (MUST BE SPECIFIED WHEN ORDERING) [—D/MENSION | | fos]
@2.875000 (304.8212.7)
20 ANG 12'e1/2°
Stroke Dim. "A" Dim. "B" Suffix # | M12x1.75 Thread LEAD WiRES
0.500 (12.7) 1.225 (31.12) 0(0) -905 -805
1.000 (25.4) 1.725(43.82) | 0.25 (6.35) -910 -810
1500(38.1) | 2.225(56.52) | 0.75(19.05) 915 815 [I‘fj’*ﬁ;ﬂ
2.00 (50.8) 2.725(69.22) | 1.25(31.75) -920 -820
2,500 (63.5) 3.225(81.92) | 1.75 (44.45) -925 -825
. (86.31 5Q. MAX) (152.4020,76) |
Non-Captive Lead Screw = 3.398 5Q. MAX ] .000£.030
 (78.56 MAX)
Dimensions = (mm) inches 3093 MAX
—}- [ 1.5020.25]
J05%+,010
[17.96] L
407 ;
Upto 18-in (457 mm) standard [ { M- Fmun a4t bl e — || s
screw lengths. Longer screw .Ig ———————————
lengths are available.
[15.88]
] - }.625
[#.98]
[6.58:0.25] -393 _'| = [304 atm 7]
$.259+.010 THRU #7/16-14 UNC-2A (STANDARD IN 121 2"
OR M12 x 1.75-6¢ (STANDARD METEIC‘} THREAD T
TO BE WITHIN .030 (0.75) OF SHOULDER
{MUST BE SPECIFIED WHEN ORDERING) [12.723.2]
#20 AWG 1/2°1/8"
LEADWIRES —~ — T
External Linear (86.31 56. MAX) [l!’fgﬂ:{unga] o
~— 3,398 58, MAX -~ b (78.56 MAX)
Dimensions = (mm) inches [69.3&0.20] [I .50:[!.25] ~ 3.093 MAX
2,730+.008 059010 —
_!_ ]
Up to 12-in (305 mm) standard
screw lengths. Longer screw lengths Lr —
are available. EXTERMAL LINEAR NUT |
| [_topa l
293
[6.58+0.25] [éa.sa] e
25 1.125
©.259+.010 THRU [57.15]
$2.250 A |
#20 AWG
LEADWIRES ——r
3X @.313 (7.95)0N | [12.70] (12.743.2)
#1.750 (44,45) BOLT CIRCLE =— 500 1/2'$1/8
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AF 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE - Chopper —Bipolar —100% Duty Cycle
—( .625 (15.88) Lead Screw
-+ 2800
GO0 —
i | . :0005” (.0127) it
Recommended
s00-r T e “Load Limit |
4 .0(:062?5” =+ 2000
4001 (,015875) _
d < 00125 T
n o t2)
= 300 (.03175) 8
8 + 1200 5
2 i
g | .0025” (.0635)[ Y] | e
100 4 24 400
1 N~—"0s" (-127)[ z
0 i i i i } t } . 0
0 100 200 300 400 500 600 700 800 900 1000
Pulse Rate: full steps/sec.
FORCE vs. LINEAR VELOCITY - Chopper —Bipolar — 100% Duty Cycle
—( .625 (15.88) Lead Screw
00 o 3 3000
9005~ (3]
600 - (.0127)
b il 4 2500
[T DL ROy W S SR R Recommended |
.000625" Load Limit 1
_ (.015875) =0
g 400+ £
- 00125” 1 1500 8
£ Sl (.031 ?5) L2
L 200-- -guzsn --1000
(.0635)
005" .
1004 &% 2] 500
e T
U : : [ 1 | | 1 I u
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
(12.7) (25.4) (38.1) (50.8) (B83.5) (76.2) (88.9) (101.6) (114.3) (127.0)

Linear Velocity: inJ/sec. (mm/sec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 75 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also, deceleration can be used to stop the

motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.

www.haydonkerkpittman.com

150 SAHaudanlkerd  AMETEK



A¥ 87000 Series ¢ Size 34 Single Stack Stepper Motor Linear Actuators

I A BT YR T BT T

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4 = Bipolar Travel/Step 2.85 = 2.85\DC Stroke
using the following) 87_ = 87000 Non-captive (4 wire) 3 =.0005-in (.0127) 05 = 5VDC Example: =910 = 1-in
A = A Coil (See AC (Series numbers H = 1.8° Captive or 6 = Unipolar B = .000625-in (.0158) 06 = 6 VDC (Refer to Stroke chart on Captive
Synchronous repregent External (use “E” (6 wire) C = .00125-in (.0317) motor series product page.)
Data Sheet) approximate or “K” Prefix for : . 12 =12VDC . '
idth of mot Y = .0025-in (.0635) Suffix also represents:
E = External width ot motor External version) S P Custom V available ,
5 body) Z = .005-in (1 27) —800 = Metric
K = External with : .
40° thread —900 = External Linear with
form grease and flanged nut
P = Proximity —XXX = Proprietary suffix
Sensor assigned to a specific customer
_ ” application. The identifier
S= ;I\(:IriTt]ehPosmon can apply to either a standard
C or custom part.
NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
Hybrids: Wiring
BIPOLAR UNIPOLAR
RED
> RED
®
RED ! WHITE
GREEN / WHITE BLACK N
+V
St a1 Q2 Q5 Q8 +V
RED/WH
Q3 Q a7 i ~€1 {2 {3

Hybrids: Stepping Sequence

<+—— MO N3

Bipolar 02-Q3 \ Q1-Q4 06-Q7 05-08
Step
1 ON OFF ON OFF T
2 OFF ON ON OFF |3
3 OFF ON OFF ON 2
4 ON OFF OFF ON I
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.
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& 87000 Series ¢ Size 34 Single Stack Stepper Motor Linear Actuators (Encoder-only Specifications)

Encoders Designed for All Sizes of Hybrid Linear Actuators

All Haydon Hybrid Linear Actuators are available with specifically designed encoders
for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 34 encoder is offered in resolutions
of 200, 400, 1,000 and 2,000 counts per revolution. Encoders are available for all
motor configurations; captive, non-captive and external linear.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array
with signal shaping electronics to produce the two channel bounceless TTL outputs.

87 mm 87000 Series Size 34 (15751

2 fe

NOTE: Lead Screw extends beyond
encoder on specific captive and Vo
non-captive motors. External linear Voo
shaft extension is available upon
request.

Differential Ended Encoder - Pinout - Size 34

Encoder on Size 23
hybrid motor

L 4 .
“tapgans®

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 5.9 VDC
Output Signals 45 5.0 55 VDC

2 channel quadrature TTL squarewave outputs.

Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
Tracks at speeds of 0 to 100,000 cycles/sec.

Optional index available as a 3rd channel (one pulse per revolution).

Operating Temperature
Minimum
- 40°C (- 40°F)

Maximum
100°C (212°F)

Size 34

Mechanical Specifications

150 MHaydon(kerd AMETEK

Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec2
2 Ground Vibration (5 Hz to 2 kHz) 209
3 — Index -
5 Channel A— 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
. CPR 200 400* 1000 2000
6 Channel A + Size 34
7 5 VDG Power PPR 800 1600 4000 8000
*Index Pulse Channel not available.
8 +5VDC Power Contact us for additional resolution options
2 G B Single Ended Encoder - Pinout - Size 34
10 Channel B + Connector Pin # Description Connector Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A

www.haydonkerkpittman.com



&¥ Hybrid Stepper Motors: Optional Assemblies

Encoder Ready Option for all Hybrid Sizes

Our Hybrid Linear Actuators can now be manufactured as an Encoder Ready Actuator. En-
coder Ready Actuators can be used to install several popular hollow shaft encoders. Available
with an extended rotor journal and a threaded rear housing. The motor uses a proprietary
manufacturing process which incorporates engineering thermoplastics in the rotor drive
nut and a stainless steel Acme Lead Screw that allows the motor to be much more effi-
cient and durable than today’s more commonly used V-thread bronze nut configurations.

Size 23 Mounting Face Plate for Size 17 Hybrids

Size 23 mounting pattern for our Hybrid Size 17 Linear Actuators.

Extended Rotor Journal for all Hybrid Sizes

Available with an extended rotor journal. The extended rotor journal can be used for
encoder installation, manual adjustment, or flag installation for a positioning sensor.

Home Position Switch for Hybrids

A miniature electronic Home Position Switch capable of monitoring the home positions of
linear actuators. The switch mounts on the rear sleeve of captive linear motors and allows
the user to identify start, stop or home positions.

When ordering motors with the home position switch the part number should be preceded
by an “S” prefix.

End of Stroke Proximity Sensor for all Hybrid Sized

The Sensor incorporates a hall effect device, which is activated by a rare earth
magnet embedded in the end of the internal screw. The compact profile of the
sensor allows for installation in limited space applications. The sensor has a virtually
unlimited cycle life. Special cabling and connectors can also be provided.

End of Stroke Proximity Sensor

When ordering motors with the proximity sensor, the part number should be preceded by
a “P” prefix.

Black Ice® and Kerkote® TFE Coated Lead Screws’

TFE Coated Lead Screws for applications that require a greaseless screw and nut inter-
face.

A dry (non-lubricated) TFE coated lead screw provides improved performance in both life
and thrust as compared to a conventional stainless steel lead screw. TFE can be applied

to a wide variety of lead screw pitches and is available for our brand captive, non-captive
and external linear actuators. Not available for 0.00006-in (.0015 mm) and 0.000098-in
(.0025 mm) resolutions.

*Certain conditions apply.

TFE Coated Lead Screw

Integrated Anti-Backlash Nut for Hybrids’

Most sizes (except Size 34) of our captive and non-captive hybrid stepper motors can be
equipped with an integral anti-backlash feature. There is a normal backlash between the
lead screw and integral rotor nut.

Our actuators are designed for millions of cycles. However over time, additional backlash
could increase and eventually double. Haydon Kerk Integrated Anti-Backlash Nut can
eliminate all backlash. Designed specifically for our captive and non-captive hybrid motors,
nuts use an opposing spring force to eliminate backlash between the screw and the nut
interface. The nuts will self-compensate and accommodate any wear. Haydon Kerk Motion
Solutions application engineers can help you select the appropriate preload for your
application.

Integrated Anti-Backlash Nut *Except Size 34.
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Dual Motion Actuators

The Haydon Kerk line of dual motion hybrid actuators provide independent linear and rotary motion from a single compact actuator pack-
age. The actuators are based on unique, patented designs and incorporate Haydon Kerk proven linear and rotary motor technology. These
units simplify product development by replacing what would otherwise be far more bulky and complex mechanisms.
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A¥ Dual Motion » 35000 Series Size 14 Linear/Rotary Actuators

Dual Motion
Size 14 Linear/Rotary Actuators

Axially move components to their insertion positions and then rotate them.

Based on unique, patented designs and incorporate proven motor technology. Units
simplify product development by replacing what would otherwise be far more bulky
and complex mechanisms.

Another feature of this design is to provide an electric motor in which linear and
rotary motions are controllable independently of one another.

For a rotary/linear motor, it is desirable that the linear and rotary motions be
controllable independently of one another. These devices can be run using a standard
two axis stepper motor driver. Performance can be enhanced using chopper and/or
microstepping drives.

Encoders available. US Digital E5 for linear, E6 for rotary.

35000 Series: 1.8° Step Angle

35000 Series Dual Motion
with 47 mm NEMA

35000 Series: 0.9° Step Angle

Linear Travel / Step Load Limit Linear Travel / Step Load Limit
inches o bs N Order Code I.D. nches - bs N Order Code I.D.
0.00006 0.0015* 10 444 U 0.00003 0.00076* 10 444 BP
0.000098* 0.0025 10 444 AA 0.00005* 0.00125 10 444 AY
0.00012 0.0030* 15 67 N 0.00006 0.0015* 15 67 U
0.00019* 0.005 15 67 AB 0.000098* 0.0025 15 67 AA
0.00024 0.0061* 15 67 K 0.00012 0.0030* 15 67 N
0.00039* 0.01 15 67 AC 0.00019* 0.005 15 67 AB
0.00048 0.0121* 15 67 J 0.00024 0.0061* 15 67 K
0.00078* 0.02 15 67 AD 0.00039* 0.01 15 67 AC
0.00157* 0.04 18 67 AE 0.00079* 0.02 15 67 AD

*Values truncated. Standard motors are Class B rated for maximum temperature of 130°C.

*Values truncated. Standard motors are Class B rated for maximum temperature of 130°C.

Identifying the Series 35000 Series Dual Motion Part Number Codes when Ordering

BITEN BEH DU RN DR DR - B - BTN

Prefix Series Rotary Step Linear Coils 1.8° Step Angle 0.9° Step Angle Voltage Suffix
LR = Number Angle Step 4- Code ID Resolution Code ID Resolution 05 = Stroke
Linear/Rotary Designation H=18° Angle Bipolar Travel/Step Travel/Step 5VDC Example:
35=35000 K—0.9° H=18° (4 wire) U =.00006-in (.0015) | BP =.00003-in (.00076) 12 = ~910 = 1-in
M=18° K=09° 6= AA = .000098-in (,0025) | AY =.00005-in (.00125) 12\VDC (26 mm)
Double L(Jg'pF"a)r N = .00012-in (.0030) U = .00006-in (.0015) SP= XXX =
wire ; : :
Stack AB = .00019-in (005) AA = .000098-in (0025) Mixed VOItageS Proprlletaré/ tSU]‘fIX
P=09° _ ) B ) assigned to a
Double K= .OOO24—|.n (.0061) N =.0001 2»!n (.0030) - S T ST
Stack AC = .00039-in (.01) AB = .00019-in (.005) el application.
J = .00048-in (.0121) K = .00024-in (.0061) The :d?ﬂtifﬁ&f can
. ) apply to either a
AD = .00078-in (.02) AC = .00039-in (.01) S o
AE = .00157-in (.04) AD = .00078-in (.02) custom part.

NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
See 35000 Series Hybrid Linear Data Sheet for More Detailed Motor Information.

www.haydonkerkpittman.com
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A& Dual Motion * 35000 Series Size 14 Linear/Rotary Actuators

Dimensions = (mm) inches

[1.898 mAaX]
T 0O 48.20 MAX

b— [1.57+001] —
O 40.0:0.2

MINIMUM STROKE

[o.250] i
6,35

| —
| -

L [0.18920.060]
4,79+1,52
__ RETRACTED

DIMENSION "A" MAX

ROTARY

#8-32 UNC-2A (STANDARD INCH)
OR M4 x 0.7-6g (STANDARD METRIC) 1
THREAD TO WITHIN 0.76 (.030) OF SHOULDER
[0.080+0.010] ] l
[0.169] \[u_m*n-um e [0.19] [1.278 MAX]
b Tﬁ::..lzq 'Dl:‘:'g — 40 O 350 MAX
9220 55
Stroke Dim. "A" Suffix # M4x0.7 Thread
0500 (12.7) 39993 | -905 -805
1.00 (25.4) | 4.409(112.0) | -910 -810 1Stand(%ré1 stro)keés ?Vf%%bmi g 1 (102 )
N _ -in. (26 mm), 2-in. (51 mm) and 4-in. mm).
200508 | 54091374 920 820 Customized strokes available to 6-in. (152 mm)
4.00(101.6) | 7.409(188.2) | -925 -825
TORQUE vs. PULSE RATE: ROTARY FUNCTION - Bipolar — 100% Duty Cycle
=+9
124
48
104 Chopper Drive 1-
- +6 =
£ B84 §
g "=
o 64 L/R Drive 4 32
2 T g
5 2
44 +3
=+2
2 . .
-+ 1
0 t } t t f } % 0
0 200 400 600 800 1000 1200 1400 1600

Pulse Rate: full steps/sec.

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also, deceleration can be

used to stop the motor without

overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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AF Dual Motion ¢ 43000 Series Size 17 Linear/Rotary Actuators

Dual Motion
Size 17 Linear/Rotary Actuators

Provide linear and rotary motions, controllable independently of one another.

For a rotary/linear motor, it is desirable that the linear and rotary motions be
controllable independently of one another. These devices can be run using a
standard two axis stepper motor driver. Performance can be enhanced using
chopper and/or microstepping drives.

The actuators are based on unique, patented designs and incorporate proven

motor technology. These units simplify product development by replacing what

would otherwise be far more bulky and complex mechanisms.

Encoders available. US Digital E5 for linear, E6 for rotary.

43000 Series Dual Motion
with 57 mm NEMA

Identifying the Series 43000 Series Dual Motion Part Number Codes when Ordering

BT B U B B I B T

Prefix Series Rotary Step Linear Coils 1.8° Step Angle 0.9° Step Angle Voltage Suffix
LR = Number Angle Step 4- Code ID Resolution Code ID Resolution 05 = Stroke
Linear/Rotary ~ Designation {1 g° Angle Bipolar Travel/Step Travel/Step 5VDC B
43=43000 K=09° H=18° (4 wire) N = .00012-in (.003) U = .00006-in (.0015) 12— 910 = 14in
M=18° K=0.9° 6= 7 =.000125-in (.0031) BB = .0000625-in (.0016) 12VDC (26 mm)
Double Unipolar P = .00015625-in (.0039) | V =.00007825-in (.00198) SP= XXX =
6 wire ] ) )
Stack (6 wire) AB = .00019-in (.005) AA = .000098-in (.0025) Mixed Voltages Proprietary suffix
P=09° . ) assigned to a
: K = .00024-in (.006) N = .00012-in (.003) o
Double ) ) Custom V/ specific customer
Stack 9 = .00025-in (.0063) 7 = .000125-in (.0031) wvailable application.
A =.0003125-in (.0079) | P =.00015625-in (.0039) The identifier can
AC = .00039-in (.01) AB = .00019-in (.005) apply to either a
) ) standard or
J =.00048-in (.0121) K =.00024-in (.006) custom part.

3= .0005-in (.0127)

B = .000625-in (.0158)
AQ = .00098-in (.025)

Q =.00096-in (.0243)

C = 0.00125-in (,0317)
BH = .00196-in (.05)

R = 0.00192-in (.0487)

Y = .0025-in (.0635)
AG = .00375-in (.0953)

Z = .005-in (.127)

9 = .00025-in (.0063)

A = .0003125-in (.0079)
BG = .00049-in (0125)

J =.00048-in (.0121)

B = .000625-in (.0158)
AQ = .00098-in (.025)

Q = .00096-in (.0243)

C = .00125-in (0317)
AF = .001875-in (.0476)

Y = .0025-in (.0635)

NOTE: Dashes must be included in Part Number (-) as shown above. For assistance call our Engineering Team at 203 756 7441.
See 43000 Series Hybrid Linear Data Sheet for More Detailed Motor Information.
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A& Dual Motion * 43000 Series Size 17 Linear/Rotary Actuators
43000 Series: 1.8° Step Angle 43000 Series: 0.9° Step Angle

Linear Travel / Step Load Limit Linear Travel / Step Load Limit
nches o bs N Order Code 1.D. nches - bs N Order Code I.D.
0.00012 0.003* 30 133 N 0.00006 0.0015* 30 133 U
0.000125 0.0031* 30 133 7 0.0000625 0.0016* 30 133 BB
0.00015625 0.0039* 30 133 P 0.00007825 0.00198* 30 133 Vv
0.00019* 0.005 30 133 AB 0.000098* 0.0025 30 133 AA
0.00024 0.0060* 30 133 K 0.00012 0.003* 30 133 N
0.00025 0.0063* 30 133 9 0.000125 0.0031* 30 133 7
0.0003125 0.0079* 50 222 A 0.00015625 0.0039* 50 222 p
0.00039* 0.01 50 222 AC 0.00019* 0.005 50 222 AB
0.00048 0.0121* 50 222 J 0.00024 0.0060* 50 222 K
0.0005 0.0127* 50 222 3 0.00025 0.0063* 50 222 9
0.000625 0.0158* 50 222 B 0.0003125 0.0079* 50 222 A
0.00098* 0.025 50 222 AQ 0.00049" 0.0125 50 222 BG
0.00096 0.0243* 50 222 Q 0.00048 0.0121* 50 222 J
0.00125 0.0317* 50 222 C 0.000625 0.0158* 50 222 B
0.00196* 0.05 50 222 BH 0.00098* 0.025 50 222 AQ
0.00192 0.0487* 50 222 R 0.00096 0.0243" 50 222 Q
0.0025 0.0635 50 222 Y 0.00125 0.0317* 50 222 C
0.00375 0.0953* 50 222 AG 0.001875 0.0476* 50 222 AF
0.005 0.127 50 222 YA 0.0025 0.0635 50 222 Y
*Values truncated. Standard motors are Class B rated for maximum temperature of 130°C. *Values truncated. Standard motors are Class B rated for maximum temperature of 130°C.

Dimensions = (mm) inches

[2.250:0.015] DIMENSION "A" MAX
O 57.1540.38 — [0.187+0.039]
4,75+1.00
[1.8620.01) | RETRACTED
O 470:02 ~ | MINIMUM STROKE il I
l | | S —
lU.ESDl L | —
6.35 —

#B-32 UNC-24

(STANDARD INCH)

1 5m+o.nm OR M4 X 0.7-6g [
\ ™ 1 ISTANDARD METRIC) 1 |
00

0. THREAD TO WITHIN 0.76 — j
@38.1 1 0s (.030) OF SHOULDER || [0.075:0.010) I_
E_B ; 2 — 1.9110.25 [1.701 MmAX]
' ' @ [0.205) . O 43.20 MAX
\ T~ax @52 [4.-,. ]
THRU

Stroke Dim. "A" Suffix # M4x0.7 Thread
0500 (12.7) 39(99.3) | -905 -805

1.00(25.4) | 4.409(112.0) | -910 -810 Standard strokes available:

_ _ 1-in. (26 mm), 2-in. (51 mm) and 4-in. (102 mm).
2.00 (50. 409 (137.4 2 2 : . .
00(08 | 5409(137.4 920 820 Customized strokes available to 6-in. (152 mm)

400(101.6) | 7.409(1882) | —925 -825
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AF¥ Dual Motion ¢ 43000 Series Size 17 Linear/Rotary Actuators

20 14
TORQUE vs. PULSE RATE: ROTARY FUNCTION |
— Bipolar gl 412
—100% Duty Cycle vl Chopper Drive e
@ T
e 1o g
2 10+ : Y
P L/R Drive 3
g st 1°%
5 g
= 5 -4
4 4+
2l +2
0 ] } f f f f j i 0
0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: full steps/sec.
FORCE vs. PULSE RATE: LINEAR FUNCTION 180 + ann
— Chopper ven}.  :00012"(.003048) [N ] @ 218 (5.54) Lead-screw l...
— Bipolar 140 1L
~100% Duty Cycle 120.] 00024 (.0060%E) K] ™
— 8:1 Motor Coil to Drive Supply Voltage s | .00006" o | Bt
£ Sk .0095) i (.00198) 1 amo E
ﬁ 5'] T (=]
H ('
L @04
.ummq ..........
04 00096 (024388
sp-} -00192"(.048768) [F | - 100
o J i : t 0
a 200 A &00 A 1000 12000 1400 1600 1800
Pulza Rate: full stepsisac.
FORCE vs. LINEAR VELOCITY 180 800
@ 218 (5.54) Lead-screw
— Chopper 160 Ao
— Bipolar 10030)
p . 1404y [ ) HEs
—100% Duty Cycle L0o024"
oI LEe 120\ .0060) (] | 5
— 8:1 Motor Coil to Drive Supply Voltage T1004 .00048" =
2 {.0121) A e
8 801 3
—+ 300
S ) — __ Recommended
.000078" Load Limit 3 200
ol i {.DEI'IEH:IIII e
1 .001§2" 4 100
g (.0487) 1
a i t 1 0
o 0.5 1 1.5 2 25 3 a5
(12.7) (254 (38.1) {50.8) {63.5) (76.2) (88.5)

Lingar Velocily: infsac. (mmisec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster. Also,
deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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