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 proprigtary 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&F 21000 Series * Size 8 Hybrid Linear Actuator

AF 21000 Series * Size 8 Hybrid Linear Actuator

Captive Lead Screw DIMENSION
21000 Seri Dimensions = (mm) inches [15.4050.10] D981 b —= G I ek,
eres 06004 1198 STROKE
Size 8 Hybrid Linear Actuators Award Lso0] (@500 Bod H— .

Winning

[72[09 M3 x 0.5-6g THREAD

Size 8 Hybrid Precision Stepper Motor is part of our

extensive, award winning miniature motor product ling & e (Ml M (@350
and is one of the world’s smallest linear actuators. ©.138
[] .00 u,uu] -4X M2 X 0.4 69 [1.50+0.25]
More Compact Option for Motion Applications : 'D{,%f, [24.:mm) 0,094™ FULLTHREAD 059£.010 1 W SiasiE
. 843
The 21 (IJgOBSe(;i;as Siz;a 8 Linear (/1-\ctulatgr occupies a 9630 002 Stk Dim. A" P Suffix# g 128172
minimal 0.8" (21 mm) space and includes numerous
patented innovations that provide customers high 035400 | 0437110 0.062(1.56) et &2: ;\VV\J':;ES
performance and endurance in a very small package. 0500 (12.7) | 0.583(14.81) |  0.208(5.28) -905
0750(19.05) | 0.833(21.16) | 0.458(11.63) |  -907 qareea
3 Available Designs 1000(254) | 10832751 | 0708(17.98 | 910 Tt
~ Captive Size 8 1.250(31.8) | 1.333(33.86) | 0.958(24.33) -912
— Non-Captive Captive Shaft
_ External Linear 1.500(38.1) | 1.583 (40.21) | 1.208 (30.68) -915
The 21000 Series is available in a wide variety Non-Captive Lead Screw [101.60:0.76]
of resolutions - from 0.00006" (.0015mm) Dimensions = () inches 40002050
per step to 0.00157" (0.0 mm) per step. D:&'fgulf' [1s0:025] | (282MAX)
.SQU_I.ARE .059+.010 1.10 MAX
The Size 8 Actuator delivers thrust of up to 10 Ibs l— [Iil-g] 'IE
(44 N). i l
Size 8 [20]
Non-Captive Shaft 787 J
N
Size 8 $3.50) .138
External Linear .
4-in [101.6 mm] 4XM2X 04 6g M2 X 0.4 6g |:lé . :|
standard screw lengths. (%l't"mlkgf;" TO WITHIN (75) L f:ggu VI (304.8212.7)
Longer screw lengths are available. HDAPOESHOULDER 430002 o T
Specifications &qwesj
. Al IRE:
Size 8: 21 mm (0.8: ear Actuator (1.8° Step Linear Travel / Step ord t2732
. rder "21/8"
Captive sl ~ . Screw 0.14-in (3.56mm) Code 1.D. A
part N Non-Cani inches mm
art No. on-Captive - - t .
P 21 00006 0015* U External Linear
External Linear E21H4 — - T 1000098" 0025 A [oieos076]
.. N Dimensions = (mm) inches 40002020
Wiring Bipolar .00012 .0030* N [150:025] 20210
5020 o | : —a
Winding Voltage 2.5VDC 5VDC 7.5VDC .00019* 005 AB 44 [101.6 mn] 059+.010 1.10 MAX
Current (RMS)/phase A9A 24 A J16A 100024 006" K standard screw lengths. [ [CE LA -
- " Longer screw lengths are available. I
Resistance/phase 51Q 2040 4590 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 ‘ N fl
= EXTERNAL LINEAR NUT
Rotor Inertia 1.4 gem? .00157 .04 AE [15.4020.10]
606+,004
Insulation Class Class B (Class F available) 'SQUARE [“’-;.as]
. *Values truncated T 430+000 S
Weight 1.502(439) *TFE coating not available 1588 %0 002 (304.812.7)
. " Standard motors are Class B rated for maximum temperature of ®. % ¥ T 12'41/2"
Insulation Resistance 20 MQ T30°0. 1500 (127 SONT EROE pss) €2
*Part numbering information on page 79 1 #28 AWG /
LEAD WIRES:
(12.713.2)
1/2"+1/8"
Special drive considerations may be necessary when leaving shaft fully [ [e3s] | [2.54] i
extended or fully retracted. g%‘fm&%éﬂ 1250 l'_ .100
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A 21000 Series * Size 8 Hybrid Linear Actuator

400 110
.
FORCE vs. PULSE RATE L i 1 4100
+90
— Chopper
ool 3004 1so
— plpolar
P ~ 2504 <70
—100% Duty Cycle 3 app L. 0-00072in. (0.0030 mm) [ ] Je 2
@ T @
— @ .14 (3.56) Lead Screw g __Recommended 1% §
& 1504  Load Limit dao *
i 0.00024 In. (0.006 mm) [ K | $a0
e 20
504 0.00048 in. (0.0121 mm) [J | L 10
0 + + } t + + + t t + + 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)
300 80
0.000098 in. (0.0025 mm)*
2504 70
5 + 60
200 4 «._0.00019 in. (0.005 mm}
- 150 =
g \ Recommended | £
3 150 Load Limit X 40 g
S 5
i 0.00039 in. (0.01 mm) [AC] | w
1004 — —
0.00078 in. (0.02 mm) e — -20
504
- 10
.| D001ST 0. (003 mn} [AET ” - ; A 5
T T T T 1 T T T T 5
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)
50
FORCE vs. LINEAR VELOCITY 180
160
— Chopper Load Limit i
. 1404 . +
— Bipolar 0.00039 in.
120} (0.01 mm)
—100% Duty Cycle — 1® 2
—( .14 (3.56) Lead Screw % - N 0.00048 in. (0.0121 mm) [ J | '
A | 2
& 3 0.00078 in. (0.02 mm) f20 &
*Care should be taken when utilizing these screw pitches to ensure that T°
! v 0.00157 in. (0.04
the physical load limits of the motor are not exceeded. Please consult 204 I 4 )
the factory for advice in selecting the proper pitch for your application. 0 1 o
0 05 i 15 2 25
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. 1)
400
Ramping can increase the performance of a motor either by increasing 7
the top speed or getting a heavier load accelerated up to speed faster. 350 00008 I {00015 mr); +- 100
Also, deceleration can be used to stop the motor without overshoot.
) ‘ ) ) 300 0.000098 in. (0.0025 mm)* Lo
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) [ | _
N z
2 200 T%%
E 0.00019 in. (0.005 mm)* [AE | E
W 150F0,00024 in. Load Limit + 4
(0.006 mm)
1004
420
504
0 t + g + t t 0
0 0.1 0.2 0.3 0.4 0.5 06 0.7
(2.54) (5.08) (7.62) {10.16) (12.7) (15.24) (17.78)
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AF 21000 Series * Size 8 Hybrid Linear Actuator

Identifying the Hybrid Part Number Codes when Ordering

—— . I BT T

Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
(include only when Designation F=18° 4= Bipolar Travel/Step 2.5=25\DC 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) 75 =7.5V0C (Refer to Stroke chart on Captive
R=EEmE are%iisrigtte ey N = .00012-in (.0030) Custom V available ECAE TR
40° thread e or *K Prefix for ! Suffix also represents:
width of motor ‘ AB =.00019-in (.005)
form External version) 800 = Metri
P — Proximity body) K = .00024-in (.006) =ete
Sensor AC = 00039+ (01) '932;52‘:;?;#&1?%"“
S = Home Position J =.00048-in (0121
Switch t ) —XXX = Proprietary suffix

AD =.00078-in (.02)
AE = .00157-in (.04)
*TFE not available

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 Enginering Team at 203 756 7441,

Hybrids: Wiring Hybrids: Stepping Sequence

BIPOLAR
RED Bpokr | 0203 | Q104 | 0607 | 0508
® % Step
] 1 ON OFF ON OFF
RED / WHITE 2 2 OFF ON ON oFF |3
GREEN / WHITE =
° 3 OFF ON OFF ON 2
4 ON OFF OFF N |E
+V GREEN +V 1 ON OFF ON OFF
é é 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
handle a range of wire gauges from 24 to 28. Ideal for those that want to plug in directly to pre-existing
harnesses. I
Motor Connector: " "
Pin # Bipolar Color
JST part # S04B-ZESK-2D : T o 4050000000000000030
Mating Connector: 2 Phase 2 Finish Green
JST part # ZER-04V —
Haydon Kerk Part # 56-2369-1 (12 in. Leads) § | IS FIED Y
. 4 Phase 1 Start Red [os7]
Wire to Board Connector: L comcron v
T part # SZE-002T-PO.. §ST 5048 38520
JST part # SZE-002T-P0.3 L— = _J L——l— -
R&Y © ®
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21000 Series ¢ Size 8 Hybrid Linear Actuator

Encoders Designed for
All Sizes of Hybrid Linear Actuators

Stepper Motor Linear Actuator

21000 Series
Size 8 Double Stack
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.

Size 8
Double Stack:

Captive Shaft
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
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
alensed LED light source and monolithic photo-
detector array with signal shaping electronics to
produce the two channel bounceless TTL outputs.

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

10 0.00157 in (0.04 mm) per step. The Size 8 actuator
delivers thrust of up to 17 Ibs. (75 N). Size 8
21mm 21000 Series Size 8 Size 8 wiith Encoder X < Double Stack
Assembly options include: = External Linear
Incremental encoders, proximity sensors
- [11.51] - (captive types only), anti-backlash and
i 45 _ custom nuts, and TFE coated lead screws.
[ N
;o
P Double Stack
[ Non-Captive Shaft
‘\\ ‘\\ Electrical Specifications
AU Minimum Typical Maximum Units Specifications
‘\ '\ Input Voltage 45 5.0 515) \'DC Size 8 Double Stack: 21 mm ( Linear Travel / Step ord
o | rder
b gg[#;ts 45 50 55 Voo Captive T . ?crew 0.14-in (3.56mm) Code 1.
o part N Nom-Cani - inches mm
/' /! 2 channel quadrature TTL squarewave outputs. art No. on-Laptive A4 - - 1000098* 0025 M
‘ - - ! Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover. External Linear Ve - _ t 00012 0030° N
NOTE: Lead Screw extends beyond encoder on specific captive and non-captive motors. Tracks at speeds of 0 10 100,000 cycles/sec. - ; i i
External linear shaft extension is available upon request. Optional index available as a 3rd channel (one pulse per revolution). Wiring Bipolar .00019* .005 AB
. Winding Voltage 2.5VDC 5VDC 7.5VDC 100024 .006* K
QeiEtiollenperaitie Current (RMS)/phase 132A 65A 437 00039" 001 A
1 ; ; Size 8 Minimum Maximum Resistance/phase 1.9Q 7.7Q 17.3Q 100048 0121* J
Single Ended Encoder - Pinout - Size 8 -10°C (14°) 85°C (185°F) e —— ARk Dol Bl
nductance/phase .8 ml .2m| .1 ml i
Connector Pin # Description P C E " 55 W Tol 20078 2 a0
ower Consumption . ota *
1 +5VDC Power Mechanical Specifications WR - urt'p ! e .00157° .04 AE
r Inerti .6 gem!
2 Channel A Maximum I olot' eCI a B ch bl ALV {0 hE
nsulation Class ass B (Class F available; .
3 Ground Acceleration 250,000 rad/sec? ( ) Values truncated )
Weight 2.4 07 (43 g) Standard motors are Class B rated for maximum temperature of
4 Channel B Vibration (5 Hz to 2 kHz) 20¢ 130°C.
Insulation Resistance 20 MQ
4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
. CPR 250 300 Special drive considerations may be necessary when leaving shaft fully
Size 8 PPR 1000 1200 extended or fully retracted.
g ®
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A 21000 Series ¢ Size 8 Double Stack Stepper Motor Linear Actuator A 21000 Series * Size 8 Double Stack Stepper Motor Linear Actuator

Captive Lead Screw DIMENSION DIMENSION FORCE vs. PULSE RATE
i i - nAn "1 [382MAX] —T*
Dimensions = (mm) inches Elzﬁwl [2.79;] STRGIKE A" MAX Lzaziex] RETRACTED — Chopper -0 .14 (3.56) Lead Screw
SQUARE
[6.00] (©9.00) [odly — Bipolar — 8:1 Motor Coil to Drive Supply Voltage
236 ©.354 238
[ i —100% Duty Cycle
[20]
E M3 x 0.5-6g THREAD
TO WITHIN 06" (1.5MM) i 500 140
OF SHOULDER —
[1.50s026] @3 it 0.00012 in. (0.0030 mm)[ N |
X Ay 059+.010 1 ’ " 1 120
I:] 00 0.00] (2.4 mm) 0.094" FULL THREAD L ao0 1 0.000098 in. (0.0025 mm)
'0{,%% — —— - T Recommended
q)_éau*-mz Stroke Dim, "A Dim. "B Suffix # , ( ey Itlé") 250 Load-Limit 1+ 100
- T+ = oad Lim
0.354(9.0) | 0.437 (11.10) 0.000 (0.00) 904 g 0.00019 in. (0.005 mm)
0500 (12.7) | 0.583 (14.81) 0.011(0.28) —905 128 AWG ai 300 - 80 ?,
0.750 (19.05) | 0.833 (21.16) |  0.261 (6.63) -907 LEADWIRES (12.723.2) @ o250 oo S 3
750(19.05 | 0.8%3(2116) | 0261 (663) 1/251/8" 8 0.00024 in. (0.006 mm) 2
1.000 (25.4) | 1.083 (27.51) | 0.511 (12.98) -910 1 S oo d m— 60 2
1250 (31.8) | 1.333(33.86) | 0.761(19.33) 912 — o — 0 0039;9‘ {0:01 snm}
150 - 0.00048 Th= B < + 40
1500 (38.1) | 1.583(40.21) |  1.011 (25.68 -915 {0.0121 mm .
2(508) | 2.083(5291) | 1078(4338) | 920 100 - 78 in. (0.02 mm)—
0.00157 in. (0.04 mm 0. Dj_\‘;l:ll
50 4 -
Non-Captive Lead Screw 0 [2€] : " i _:==_.- 0
Dimensions = (mm) inches C = [101.60:0.76] | 0 500 1000 1500 2000
15.40:0.10 4,000£,030
6s 004 [lu.ggfnd?g] [sa2008%] Pulse Rate (full steps/sec.)
SQUARE e 1.50 MAX
3.0 T
o I Ela] 1 [
[20] I |
787 J FORCE vs. LINEAR VELOCITY
(913.56]0.140)
REFERENCE fl — Chopper — .14 (3.56) Lead Screw
Upto 6 in (152 mm) ‘11;‘ — Bipolar — 8:1 Motor Coil to Drive Supply Voltage
standard screw lengths. ‘(‘LM’;;)%%;QV M2 X 0.4 6g [uf ° .05] ¥ IJ?;;S?;;:H 100% Duty Cyd
Longer screw lengths are available. y 1O WITHI L.75) - 000 ” * - % Duty Cycle
FULL THREAD L030"OF SHOULDER 630700 _—— /j 500 140
LEAD WIRES
(12.7£3.2) 450 0.00012 in. (0.0030 mm) :
2'+1/8" + 120
WZEUS 400 ] 0.000098 in. (0.0025 mm)*
0.00019 in. (0.005 mm)* Recommenced, | ...
350 Load Limit
External Linear leoz
Dimensions = (mm) inches 6020, 8
A 0.00024 in. (0.006 mm) [ K | Leos
[1.50:0.25] [382MAX] & =
Upto6in (152 mm) (eEseroTany 57010 150 MAX 0.00039 in. (0.01 mm)
standard screw lengths. . + 40
Longer screw lengths are available. —— H 0.00048 in. (0.0121 mm) iII
[ 0.00078 in. (0.02 mm) Las
I mn 50 + 000157 in. (0.04 mm)
" N\ EXTERNAL LINEAR NUT
[1:.&:1_33;1] 0 . L n f n 0
SQUARE |:|e+° ] 0 0.5[12.7] 1.0 [25.4] 1.5[38.1] 2.0 [50.8] 2.5[63.5] 3.0 [76.2]
- . Linear Velocity (in/sec. [mm/sec.])
3X ©.125 (3.17) ON [19 05] Fas (15.88) .630_.002 ¥ (304.8+12.7)
®.500 (12.7) BOLT CIRCLE G..7SD 625 12" _'I/T
Fff; A *Care should be taken when utilizing these screw pitches to ensure that  Ramping can increase the performance of a motor either by increasing
l the physical load limits of the motor are not exceeded. Please consult the top speed or getting a heavier load accelerated up to speed faster.
#28 AWG the factory for advice in selecting the proper pitch for your application. Also, deceleration can be used to stop the motor without overshoot.
LEAD WIRES
NOTE: All chopper drive curves were created with a 5 volt motor and a With L/R drives peak force and speeds are reduced, using a unipolar
(42"4"&“"(] %9"}3 [638] _ | I—— [2.54] 40 volt power supply. drive will yield a further 30% force reduction.
FULL THREAD 250 100
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&F 21000 Series * Size 8 Double Stack Stepper Motor Linear Actuator

AF 21000 Series * Size 8 Double Stack Stepper Motor Linear Actuator
Identifying the Hybrid Part Number Codes when Ordering Encoders Designed for
e | [ I - T - T Al Sizes of Fiybrid Linear Actuators
Prefix Series Number Style Coils Code ID Resolution

Voltage Suffix
sanati All Haydon Hybrid Linear Actuators are available with
(include only when Designation L=18 4= Bipolar Travel/Step 2.5=2,5VDC Stroke ,f,y i dy ianed encoders for applications tht
using the following) 21 =21000 Non-captive (4 wire) AA*=.000098-in (.0025) Example: 910 = 1-in Spec,l ICally designed encoders for gpp l,ca ons thal
AeAGl (Series numbers - ” 05=5VDC - _ require feedback. The compact optical incremental
=L represent M1 r?]aa?t(lzseem N =.00012-in (0030) 75=75V0C B s g encoder design is available with two channel quadra-
Synchronous approximate “E” or K" Prefix AB = .00019-in (.005) Custom V available - i ture TTL squarewave outputs. An optional index is
Data Sheet) width of motor o B K = .00024-in (.006) IiiElSD e also available as a 3rd channel. The Size 8 Encoder
E = External body) version) AC = .00039-in (,01) —800 = Metric provides resolutions for applications that require 250
K = External with J =.00048-in (.0121) -900 = External Linear with and 300 counts per revolution. Encoders are available
40° thread ’ N grease and flanged nut for all motor configurations — captive, non-captive and
el AD = A0007B-‘Iﬂ (02) XXX = Proprietary suffix external linear.
P = Proximity AE = 00157-in (.04) assigned (0 a specific cusiomer Simplicity and low cost make Encoders ideal for both
Sensor *TFE not available application. The identifier high and low volume motion control applications. The
can apply to either a standard . i .
s internal monolithic electronic module converts the
- real-time shaft angle, speed, and direction into TTL
NOTE: Dashes must be included in Part Number () as shown above. For assistance call our Engineering Team at 203 756 7441,

compatible outputs. The encoder module incorporates
alensed LED light source and monolithic photo-
detector array with signal shaping electronics to

produce the two channel bounceless TTL outputs.
Hybrids: Wiring Hybrids: Stepping Sequence

21mm 21000 Series Size 8 Size 8 wiith Encoder
BIPOLAR
RED Bpolar | 0203 [ o104 | Q607 | 0508
[11.51] s
° 2 Step / i 45 _
gl ON OFF ON OFF T i N
RED /| WHITE IR OFF o o oF |3 P
SREER TR l 3 OFF ON OFF N & oy
* 4 ON OFF OFF ON & AU Electrical Specifications
+V GREEN +V 1 oN OFF oN OFF L Minimum Typical Maximum Units
é é Note: Half stepping is accomplished by inserting an off state between transitioning phases. “‘ “, Input Voltage 4.5 5.0 515) \VDC
Q1 Q2 Q5 Q6 ‘: ‘! Output
5 : 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.
03 Q4 Q7 08 NOTE: Lead Screw extends beyond encoder on specific captive and non-captive motors.

Tracks at speeds of 0 to 100,000 cycles/sec.
External linear shaft extension is available upon request. Optional index available as a 3rd channel (one pulse per revolution).

Operating Temperature

. Minimum Maximum
Sze 10 (14 85°C (185°F)
Connector Pin # Description
2 Channel A Maximum
3 Ground Acceleration 250,000 rad/sec2
4 Channel B Vibration (5 Hz to 2 kHz) 20¢

4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
5 CPR 250 300
Size 8

PPR 1000 1200
u MHaydonlke]  AMETEK
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A 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators AF 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators

Captive Lead Screw

. Dimensions = (mm) inches
28000 Series éﬁsf]}) 132.2 MAX | < DIMENSION
; ; ; 1.268 MAX |"B"
Size 11 Hybrid Linear Actuators ,-[ 23.0.1] 18721 [3.75] f2eael | FULLY
Integrated connector option available El 225 125 3 L RETRACTED
— [7.92] 1
Compact, production-proven precision in motion. [7.00] 2.3121 O l.
The various patented designs deliver high performance, ’;__f:f {
opening avenues for equipment designers who require M2 X 0.5 THREAD [ a1 ] i;-i’:a]
performance and endurance in a very small package. N T TO SHOULDER @.551 — 2
4X (M2.50 X 0.45 DIMENSION “A” MAX #26 AWG
3 Available Designs THREAD X 2¥) (2.1).079 LEAD WIRES [3°4-3=;“-’1
E 2
— Captive
- Elon—Call)Eye Size 11 Stroke Dim. "A" Dim."B* | Suffic#
— External Linear Captive Shaft 0500 (127) | 0806 (20.47) |  0.208(5.28) | 905 [12.7232]
Bea2s
The 28000 Series is available in a wide variety of 0.750(19.05 | 1.056(26.82 | 0458(11.63 | 907 3
resolutions - from 0.000125-in (.003175 mm) 1.000(25.4) | 1.306(33.17) | 0.708(17.98) | -910
per step to 0.002-in (0508 mm) per step. 1250(31.8) | 1.556(3950 | 0958 (24.39) | -912
The Size 11 actuator delivers thrust of -up to 20 Ibs. (90 N, 100(881) | 1806 (46ET) | 12085068 | 915
200(50.8) | 2306 (5857) | 1.208(30.68) | -920
2500 (63.5) | 2806 (71.27) | 1.208(3068) | 925
Size 11
Size 11 External Linear
Non-Captive Shaft
Non-Captive Lead Screw Lions 28]
Dimensions = (mm) inches el [_éf:ﬁiflsg - f— I:IJ;:! l:lﬂx;l —]
Integrated connector option available :ll:m
Size 11: 28 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step Order ) M3IX05THREADTO || _ﬁ [;}::]
Capti + . Screw 0.1875"(4.76mm) 4-in [101.6 mm] WITHIN 076030 OF
aptive 28H4 - - 28H6 - - p—— p Code I.D. standard screw lengths. [ mo] otz
i ! Longer screw lengths are available, 4X (M2.50 X 0.45 2 551 #26 AWG £12.
Part No. Non-Captive - - T - - t . THREAD X 2% ) .079 LEAD WIRES 12'¢1/2"
P il i 000125 0031* 7 D609 |
External Linear Eo8HA  — - i E28HE  — - ' 100025 0063 9 Vﬁ%:/z?ff/:l
Wiring Bipolar Unipolar™ 10005 0127 3 —
Winding Voltage 2.1VDC 5VDC 12VDC 5VDC 12VDC -001 0254 1
Current (RMS)/phase 1.0A 0.42A 0.18A 0.42A 0.18A 02 T 2
- “Values truncated. External Linear
Resistance/phase 21 neQ e neQ 6660 Standard motors are Class B rated for maximum temperature o D110 l";_‘d,z:éﬂ -~ E?'fi: MAX A
Inductance/phase 1.5 mH 6.7 mH 39.0 mH 3.3 mH 19.5 mH ol 130°C. Dimensions = mm) inches u"q’uﬁ'i‘uéﬂl oeot0 ||
Power Consumption 42W ) § [
Special drive considerations may be necessary when leaving shaft Integrated connector option avalab l
Rotor Inertia 9.0 gom? fully extended or fully retracted. Integrated connector option available 2
Insulation Class Class B (Class F available) g:{ﬂj
Weight 4.20z (119 4-in [101.6 mm) EXTERNAL =
g oy standard screw lengths. 4X (M2.50 X 0.45 SIS !‘_’,‘;"2’.1 [22. 05}
Insulation Resistance 20 MQ Longer screw lengths are available. THREADX:2%:).079 | .066"0% e
#26 AWG
#Part numbering information on page 89. ** Unipolar drive gives approximately 30% less thrust than bipolar drive. l%‘fﬂa LEAD WIRES
©3.18) 0.
(mz);) ¢?5:)g)30112 ?:I?lglE ! [a.18] [127:3.2]
—~ 25 1/2'%1/8
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A 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators A 28000 Series * Size 11 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE
— Chopper Identifying the Hybrid Part Number Codes when Ordering
~Bipolar e B x| -_ L« § - B o B 90 |
—100% Duty Cycle Prefix Series Number Coils Code ID Resolution Voltage Suffix
(include only when Designation F= 1.8° 4= Bipolar Travel/Step 21=2.1V0C Stroke
-0 .1875 (4'75> Lead Screw 25 using the following) 28 = 28000 Non-captive (4 wire) 1 =.001-in (.0254) (Bipolar only) Example: 910 = 1-in
A=A Coil (See AC (Serles numbers H = 1.8°Captive or 6=Unipolar 2=002-in (.0508) 05=5VDC (Refer to Stroke chart on Captive
=100 Synchronous repre‘semt External (use “E” (6 wire) 3= .0005-in (0127) 12— 12v0C motor series product page.)
» Data Sheet) approximate K Prefi : : X §
s0d .000125” (.003175) . ; eamalee ) width of motr g)r(t:rn:lrs;lrxsgg;) 7 = 000125-n (0031) CustomV avaiale Suffix also represents:
= E B ‘ body) 9= .00025-in (.0063) -800 = Metric
00025” (.00635, o K =Exemal wih (0069 900 = External Lingar vith
- - ) El 40° thread -900 = External Linear wi
—~ 15 o form grease and flanged nut
g T < P = Prodmiy assi_gfﬁ; To stgggi?gcig[i;ner
2 " 8
o -0005" (.0127) @ 2 f‘ensorp " application. The identifier
g 104 uo, 8= S°F”e T can apply fo either a standard
e 440 e or custom part.
.001 ” ( 025¢)
» E NOTE: Dashes must be included in Part Number (<) as shown above. For assistance call our Enginering Team at 203 756 7441,
-4
.002” (. usns)@ — 120
o i t t } f f —rt T 0 Hybrids: Wiring
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Pulse Rate: full steps/sec. BIPOLAR UNIPOLAR
RED
° __RED
@ .
RED / WHITE
GREEN / WHITE
®
FORCE vs. LINEAR VELOCITY
+V GREEN +V
— Chopper T 100 & o
— Bil .000125"
Bipolar 2041005 Q1 Q2 Q5 Q6 +V
—100% Duty Cycle 4 80
—( .1875 (4.75) Lead Screw n _ngggg; El Q3 ol Q7 Q8
T 160 z — ——
S 0005”
8 10— .0127) E
2 001" T”
=4 (0354 . )
54 ; 1 Hybrids: Stepping Sequence
~— .002"
| < = (.0508)[ 2| |
Bipolar 2-03 Q1-04 6-Q7 Q5-08
0 } ll 1 { | 0
0 0.5 1 1.5 2.5 3 35 g | Str
(12.7) (25.4) 1;38.1‘) (50. B")f (63.5) (76.2) (88.9) z 1 ON OFF ON OFF
Linear Velocity: in./sec. (mm/sec.) 2 2 OFF o on OFF 2
l 3 OFF ON OFF oN %
=
NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply. 4 ON OFF OFF ON S
Ramping can increase the performance of a motor either by increasing the top speed 1 ON OFF ON OFF

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.

e SHaydon(e) AMETEK

www.haydonkerkpittman.com

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

. . Electrical Specifications 3 Available Designs
30 mm 28000 Series Size 11

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

Encoder on Size 23
hybrid motor

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
10 0.002" (.0508 mm) per step.

;o 116261 Minimum Typical Maximum Units ~ Captive
i/ e e L — Non-Captive
Input Voltage 45 5.0 5.5 VDC — External Linear Sie 11
Output Signals 4.5 5.0 55 \VDC Double Stack ]
g 2 chamel quatkature TTL squarewave ouputs, The Size 11 actuator delivers thrust of up to 30 Ibs. Non-Captie St
NOTE: Lead Screw extends beyond Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover. (133 N).
encoder on specific captive and [45.7] Tracks at speeds of 0 to 100,000 cycles/sec. .
non-captive motors. External linear 1.8 Optional index available as a 3rd channel (one pulse per revolution). Size 11
shaft extension is available upon Eftﬁilsl‘.?;eka ‘
request. Operating Temperature
. Minimum Maximum
Size 11
- 40°C (- 40°F) 100°C (212°F)
Size 11
Double Stack
Differential Ended Encoder - Pinout - Size 11 Mechanical Specifications Captive Shatt
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec2
2 Ground Vibration (5 Hz to 2 kHz) 20¢
3 — Index -
2 index Size 11 Double Stack: 28 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle) Linar Travel / Step ord
) rder
5 Channal A— 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR) Captive same I -HH- ' Screw 0.1875"(4.76mm) Code 1.D.
- inches mm
6 Channel A + Size 11 CEH A 40 000 Part No. Non-Captive 84— - t -
PPR 800 1600 4000* .000125 .0031 7
7 +5 VDG Power External Linear !
*Index Pulse Channel not available. E28M4 - - .00025 .0063* 9
8 +5VDC Power Contact us for additional resolution options - N
Wiring Bipolar .0005 0127 3
> Channel B~ Single Ended Encoder - Pinout - Size 11
10 Channel B+ QngiSIENUeCE=nNCOCRIE TN 28 Winding Voltage 2.1VDC 5VDC 12VDC 001 0254 1
C Pin # Description C Pin # Description
P P Current (RMS)/phase 19A 750 mA 313 mA 02 {0508 2
1 Ground 4 +5 VDC Power — onase 10 570 350 *Valugs truncated.
2 Index (optional) 5 Channel B P : . . Standard motors are Class B rated for maximum temperature
3 Channel A Inductance/phase 1.1 mH 5.8 mH 35.6 mH 0f 130°C.
- - Power Consumption 7.5 W Total
|ntegrated Connector for Hybnd Size 11 - Special drive considerations may be necessary when leaving shaft
Rotor Inertia 13.5 gem? fully extended or fully retracted.
Offered alone or with a harness assembly, this connector is RoHS compliant and features a positive latch in u[fﬂ'gl Insulation Class Class B (Class F available)
order for high connection integrity. The connector is rated up to 3 amps and the mating connector will handle s i 1

JST part # S06B-PASK-2 1 Phase 2 Start Phase 2 Start G

[;.gn] *Part numbering information on page 94
.28

a range of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses. ’\ Weight 5.8 0z (180 g)
Motor Connector: Pin # Bipolar Unipolar Color Insulation Resistance 20 MQ

Mating Connector: 2 Open Phase 2 Common -

JST part # PAP-06V-S ) 3 | Phase2Finish | Phase 2 Finish Green ¥

Haydon Kerk Part #56-1210-5 (12 in. Leads) n Phase 1 Finish Phass 1 Finish W =] 51 sage-pasc2 |_|H -

X‘Q?epiﬁarﬁﬂe?%%eﬁ tg(rJ:1 T-P0.5 > Open Phase 1 Gomion — il "
: 6 Phase 1 Start Phase 1 Start Red
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AF 28000 Series * Size 11 Double Stack Stepper Motor Linear Actuators AF 28000 Series * Size 11 Single Double Stepper Motor Linear Actuators

Captive Lead Screw FORCE vs. PULSE RATE

. s 46 maX)
Dimensions = (mm) inches o Lol Pl — Chopper
AR 2! }3;3;!,,‘1 — Ty reRACTED | — Bipolar
Integrated connector option available
X ; (=9 I8 — 5 ] ~100% Duty Cycle 7 T
=13 B
suii |2 S - 01875 (4.75) Lead Screw ¢ |
S 1
D L 1O HOOIDER u[“:glj _— Tﬂ 50
4X M2.50 X 0.45 I T 200
THREAD X 2% [=— DIMENSION "A" MAX —={ ‘g 40 4 =
8 =
e A ? Recommended 1150 8
il upn i ugn - LEAD WIRES e
Stroke Dim. "A' Dim. "B' Suffix # A o 812:) a 30 Load Limit e
0500(127) | 0.80(20.5) 00923 | 905 Al o 1 100
0750 (1905 | 1.05(268) 034(86) | 907 20 4
1.000 (25.4) 1.30(33.17) 0.59 (15.0) 910 [12.743.2]
1/2"¢1/8" ‘IO A e 50
1.250 (31.8) 1.55 (39.5) 0.84 (21.35) 912
e —
1.500 (38.1) 1.806 (45.87) 1.09 (27.7) 915 T ooz" (,05[)8)! 2 I —
2.00 (50.8) 2.306 (58.57) 1.59 (40.4) —920 0 ) 1 ) U 1 I I -0
2500 (63.5) | 2.806 (71.27) 2.09(53.1) | -925 o0 20 400 Bogulse Fslg{t)e mi Pg&ps!;:cm 1400 1600 1800
uh\‘.'lz] [Algr;ﬁ:]
Non-Captive Lead Screw [k | A Pt ——— FORCE vs. LINEAR VELOCITY
[6.68] A -
Dimensions = (mm) inches -Aig - _m ChODDBI’
! — Bipolar 80 =1 350
— 100 .000125"
Integrated connector option available sxos eEaD Lleﬁﬂ 100% DUty CyC|e F0 ; "‘]U 31 ) -
L T 4 —}l —(.1875 (4.75) Lead Screw - 300
4-in [101.6 mm] Adinsods 60 -1 »50
standard screw lengths. ) Lzeame / .00025" E E
Longer screw lengths are available. w‘l;;:f;;;ﬂ 50 -
—-
o st -+ =
g 4 200 £
= 40+ 8
8 S
[|2.7'g&2] g 30 Recommended T &
"+1/8" =1
e u Load Limit
001" =+ 100
- 204 (.0254) EI
External Linear — ol ToLs.76] Yesw]
a2 '4.004.03 1.811 MAX o 50
o [232.20] [22.25) —~f fo— 104 — -002 I
Dimensions = (mm) inches B.5062.008 0794010 — (.0508)
— 1 0 0; } - 1; ; ‘—=2=T._3 -0
0 .5 1 -5 .5 .5
Integrated connector option available l P (12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)
2 " % i
—J— Linear Velocity: in/sec. (mm/sec.
[;.75] tY ( )
.188
4-in [101.6 mm] EEAL / = —'ﬁ
standard screw lengths. LINEAR NUT [9.53] = ]
. 4X M2.5 X 0.45 T .00
Longer screw lengths are available. THREAD X 2% 19,05 4 = [”..us
[ a\.al | 8600000 (304.8212.7)
l o002 o _/ NE2 P NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.
LEAD WIRES &
= l’g_g' v[\r 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
3X (3.18)@.125 ON, 1 N27:3.2) used to stop the motor without overshoot.
(@12.7) @.500 BOLT CIRCLE [3.]61* |-_ |l‘4;"z_| /.A"
- ] 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 28000 Series * Size 11 Double Stack Stepper Motor Linear Actuators

¢ _§ » § v § ¢« Q§ 7 B4 o Bd o0

Identifying the Hybrid Part Number Codes when Ordering

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

Encoder on Size 23
hybrid motor

- - : - design is available with two channel quadrature TTL squarewave outputs. An optional
Prefix Series Number Style Coils Code ID Resolution Voltage Suffix Stroke index is also available as a 3rd channel. The Size 11 Encoder provides resolutions
(include only when Designation L=18° 4= Bipolar Travel/Step 21=2.1VDC Example: 910 = 1-in for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
using the following) 28 = 28000 Non-captive (4 wire) 1=.001-In (.0254) (Bipolar only) (Refer to Stroke chart on Captive available for all motor configurations.
A=A Coil (See AC (SeT:;r2:$?ers M = 1.8°Captive or 2=.002-in (.0508) 05 =5VDC m“"’" ST Simplicity and low cost make the encoders ideal for both high and low volume
Sy?mgrﬁ”of ¥ approximate pictrlls o 3 =.0005-in (.0127) 12=12VDC Suffix also represents: motion control applications. The internal monolithic electronic module converts the
ata Shec) width of motor fOEr E[’;te}:n;ref'x 7 = .000125-in (,0031) Custom V avallable 800 = Metric real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
E = Extemal ‘ bodh) ) 9 =.00025-in (.0063) —900 = External Linear with module incorporates a lensed LED light source and monolithic photodetector array
K= %tfft?]a' Wd““ ' ’ grease and flanged nut with signal shaping electronics to produce the two channel bounceless TTL outputs.
rea
form eI e
. o Electrical Specifications
imi assigned to a specific customer . .
P=P o N N
Sg?::g:.w application. The identifier 30 mm 28000 Series Size 11 A -'I [16,26] j=- Minimum Typical Maximum Units
» can apply to either a standard /' L
SE gOTEhPOSIIIOﬂ or custom part. [ Input Voltage 45 5.0 5.5 VDC
Wi P Output Signals 45 5.0 55 vDC
- '\\ '\\ j 2 channel quadrature TTL squarewave outputs.
NOTE: Dashes must be included in Part Number (-} as shown above. For assistance call our Engineering Team at 203 756 7441, NOTE: Lead Screw extends beyond \ \ Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
encoder on specific captive and \\ ‘\\ [45.71 Tracks at speeds of 0 to 100,000 cycles/sec.
non-captive motors. External linear v 18 Optional index available as a 3rd channel (one pulse per revolution).
shaft extension is available upon \I ‘\\
. . . . request. YA 5
Hybrids: Wiring Hybrids: Stepping Sequence v Operating Temperature
P Minimum Maximum
BIPOLAR P Size 11 4010' lloo 100°cl o
RED Bpolr | 0203 | o104 | 0607 | 0508 il ) 250
[}
gl Sep T Differential Ended Encoder - Pinout - Size 11 Mechanical Specifications
RED / WHITE s 1 oy OFF ON OFF Connector Pin # Description Maximum
=
CRE EN.’ WHITE T2 OFF ON ON OFF |8 1 Ground Acceleration 250,000 rad/sec2
o
l 3 OFF ON OFF ON_ |2 2 Ground Vibration (5 Hz to 2 kH2) 204¢
_‘lv GREEN +J\.I 4 ON OFF OFF ON & 3 — Index
all a2 as| a8 L N i ON OFF 4 Index Resolution
Note: Half stepping is accomplished by inserting an off state between transitioning phases. 5 Chamnel A— 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
6 Chamel A + size 11 CPR 200 400 1000*
Q3 Q4 Q7 Q8 7 +5VDC Power PPR 800 1600 4000
“Index Pulse Channel not available.
—— —_— 8 +5VDC Power Contact us for additional resolution options
2 Gl Single Ended Encoder - Pinout - Size 11
10 Channel B + C Pin # Description Cc 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
order for high connection integrity. The connector is rated up to 3 amps and the mating connector will handle
a range of wire gauges from 22 to 28. 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 | Phase2Sat | PhaseStat aw -
7.
Mating Connector: 2 Open Phase 2 Common - U 028
|J-|SpoanK# iAP'?iVs'GS 12105 (12 . Leag 3 | Phase2Finish | Phase 2 Finish Green H
aydon Kerk part #56-1210-5 (121n. Leads) =10 S| Phase 1 Fiish RW . e AT
X‘g]r_e t?tiog;?-lgoggf‘l?tgor:s 5 Open Phase 1 Common - = 11550 | 050
pa Rt 6 Phase 1 Start Phase 1 Start Red

o ¥Haydon(end  AMETEK
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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 s available in a wide variety of Gapthe 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).

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
Captive T ; TR : Screw 0.218” (5.54 mm) c«?drgirn.
Part No. Non-Captive 35F4 - - ' 3574 — - t l(r;;g:sz .02:0* N
External Linear E35H4  — - i E35H6  — - ' 100024 0060 K
Wiring Bipolar Unipolar 00048 0121* J
Winding Voltage 2.33VDC 5VDC 12VDC 5VDC 12\VDC .00096 .0243 Q
Current (RMS)/phase 1.25A 057 A 0.24A 0.57A 0.24A (00192 LS8 R
Resistance/phase 1.86 Q 8.8Q 505Q 8.8Q 505Q Linear Travel / Step
Inductance/phase 2.8mH 13 mH 60 mH 6.5 mH 30 mH Screw 0 .250" (6.35 mm) c;)drgirn.
Power Consumption 57W inches mm
Rotor Inertia 16.0 gem? 0001625 Q039" P
.0003125 .0079* A
Insulation Class Class B (Class F available) 1000625 0158* B
Weight 5.7 0z (162 ) .00125 .0317* C
Insulation Resistance 20 MQ “alues truncated.

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

nformation on page 100. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.

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

o SHaydon(en) AMETEK

www.haydonkerkpittman.com

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

Captive Lead Screw

Dimensions = (mm) inches

1.386 MAX
f— @s2mAX)
SQUARE

u 2l T
Tong

[9.652]
.380 —~f

MAX

[16.50]
450

EXTERNAL
Y/ stop

| [2.03:0.254]
4‘ .080£.010

DIMENSION "B" MAX

FULLY RETRACTED
- (34.36 MAX)
1.352 MAX

p 673
Integrated connector option available [_m] ———-I
9]
(6.35)
¢Em M4 X 0.7 THREAD 250
10 BE WITHIN (0.030).76 I:I
OF SHOULDER [és:;;l
(25 '
4X M3X0,5 THREAD 0,050 "
X3T(118) @.mt'_%‘,’,‘; nlM(Nﬂc:: A )
Stroke Dim. "A" Dim. "B" Suffix # Vi TeTE]
0.500 (12.7) 0.82(20.8) 0.04 (1.0 -905 {’Eﬁ.,‘%.%;sj- 12'21/2
0.750 (19.05) 1.07 (27.2) 0.29 (7.4) 907
1.000 (25.4) 1.32(33.5) 0.54 (13.7) =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 (12.7£3.2)
1/2"£1/8"
2.00 (50.8) 2.32(58.9) 1.54(39.1) -920
2.500 (63.5) 2.82(71.6) 2.04(51.89) 925
Non-Captive Lead Screw R [101.6276]
o138 MAX ] 4000030
Dimensions = (mm) inches (34.36 MAX)
_ [26:.10] [ [ 13s2MAX T
"I 101,024,004 I‘ [2&302 2+ g.lzns]__ L
.00]
Integrated connector option available [22__n5] —¢— o L
.000 276
@866 0, l
4-in [101.6 mm]
standard screw lengths, |
Longer screw lengths are available. M4 X 0.7 THREAD TO WITHIN | _‘,—[‘_ (5.54) @.218
+030 (.76) OF SHOULDER " 35% -
4X M3 X 0.5 THREAD 58 AWG Jﬂ‘ A
X 3%3.0(118) LEAD WIRES / (304.8412.7)
12'¢1/2"
[12.7:3.2]
1/2'41/8"
. [s2max]
01386 MAX [101.67:0.76)
. (34.36 MAX) —
External Linear [260.10). 4.003£.030 1.352 MAX
01.024:.004 [2.032:0.254),
.080£.010 |
Dimensions = (mm) inches _ w
1
0] | R

Integrated connector option available

4-in [101.6 mm)
standard screw lengths.

Longer screw lengths are available.

(5.54) ©.218
T0

%
Z 4X M3 X 0.5 THREAD
F.118(3.0)

(6.35) @.250

www.haydonkerkpittman.com
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EXTERNAL LINEAR NUT -0.05] -

[19.05]
750

S Haydon(ker]
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AF 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators AF 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle 35000 Series
Size 14, 0.9° High Resolution Motor

—( .218 (5.54) Lead Screw — 0 .250 (6.35) Lead Screw
Compared to the standard resolution (1.8°) this motor has been
140 350 engineered to precisely deliver reliable high speed, force, up to 50 Ibs
| — +e o v s ) | (222 N), as well as a full step movement as low as 1.5 microns.
-l T8 601 {Gorsar 2] Lo . i o Linear Travel / St
00024" (,006098) [ L. Size 14: 35 mm (1.1-in) Hybrid Linear Actuator (0.9° Step Angle) Inear Iravel / step Order
= sodl = Load Limit ils = 0
= I i oa 200 % Captive K4 - - ! 6 - - ' SF:rew 0 .218” (5.54 mm) Code LD.
£ ] § o sz s T PartNo. | Non-Captive B4 - - ! B/ - - ' inches o
2 o 4100 .00006 .0015* U
L o 01257 (03175) L External Linear £35K4 - - ' E35K6 - - ' 00012 0030" N
0 _— 0 —_— Lo Wiring Bipolar Unipolar** 00024 060" K
g =R A S SR e LA N ey e Winding Voltage 2.33VDC 5VDC 12VDC 5VDC 12VDC 00048 01217 J
Current (RMS)/phase 1.25A 0.57A 0.24A 0.57 A 0.24A 10059 2SS Q
Resistance/phase 1.86 Q 8.8Q 50.5Q 8.8Q 50.5Q Linear Travel / Step
" Order
Inductance/phase 2.8 mH 13 mH 60 mH 6.5mH 30 mH Screw 8.250" (6.35 mm) Code L.D.
Power Consumption 57W inches mm
N . .000078* .00198* vV
FORCE vs. LINEAR VELOCITY — Chopper —Bipolar — 100% Duty Cycle Rotor Inertia 16.0 gom 00015625 | .0039° P
Insulation Class Class B (Class F available) 10003125 0079* A
—0 218 (5.54) Lead Screw —0 250 (6.35) Lead Screw Weight 6 @R 000625 0158 8
Insulation Resistance 20 MQ Values truncated.

Standard motors are Class B rated for maximum temperature
" 0 350 “Part numbering information on page 100. ** Unipolar drive gives approximately 30% less thrust than bipolar drive. of 130°C.

T e00
204 ;000156" 5] NOTE: Refer to performance curves on previous page for codes
500 7 (009 300 N.KJ,QPAB
BOT; .0003125”
400 & \.{ (.0079) (a] T Special drive considerations may be necessary when leaving shaft
3 " z 7 Load Limit donn 2 fully extended or fully retracted.
£ 4 £ a4 °
1 .00048” 3°°§ 3 8
£ o121) (1] e 8] .%n‘sszes)" 150 &
2 g 2 X . .
- Load Limit 200 o1 4100 FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle FORCE vs. LINEAR VELOCITY — Chopper —Bipolar —100% Duty Cycle
(:0243) = ) ‘ ) ' ’ )
Lo0182" T -l 0333 o with two available lead screw diameters with two available lead screw diameters
< ,0487) i
0 + —t —F { f 0 : : : 0
05 1 1.5 2.5 3 0 02 04 06 08 1 12 14 16 18 9 45 00
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (508) (10.16) (15.24) (2032) (25.4) (30.48) (35.56) (40.64) (45.72) (50.8) .00006" (3, 218" (5.54) j . ~. Lass
Linear Velocity (in/sec. [ mm/sec. ]) Linear Veloclty (in/sec. [ mmisec.]) so0d (001529)[U] " eadscrow Rec d A0 (oo1s24) [ U]
Load Limit 2 + 160
st 0.218” (5.54)
. 4200 Leadscrew diao
a0
_ .000078" = s BT 4120 o
2 (.00198) Lo € K] 000078" do0's
ha 250" (6.35) 8 = (:00198) g
1 Leadscrew g S 0l  @.2507 835 de0 &
€ 20 4100 4 Leadscrew
+e0
ki 0
10 40 wd )
=420
0 ; ; ' + ' 0 0 + + + + + + "
p : : . : ¢ Y : T 002 004 006 008 010 012 014 0.6
100 200 400 600 800 1000 1200 1400 1600 1800 o (.508) (1.02) (1.52) (2.03) (2.54) (3.08) (3.56) (4.08)
Pulse Rate (full steps/sec.) Linear Velocity (in./sec. [ mm/sec.])

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

s povier supely NOTE: Al chopper drive curves were created with a 5 volt motor and a 40 vo 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.

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

a further 30% force reduction.
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AF 35000 Series * Size 14 Single Stack Stepper Motor Linear Actuators

I T T BT BT BRI

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 233 =2.33VDC Stroke
using the following) 35 = 35000 Non-captive (4 wire) N =.00012-in (.0030) 05 =5VDC Example: 910 = 1-in
A=A Coil (See AC (Serles numbers H = 1.8° Captive or 6= Unipolar K = .00024-in (.0060) 12=12\DC (Refer to Stroke chart on Captive
Synchronous represent External (use “E" (6 wire) J = .00048-in (0121) motor series product page.)
Data Sheet) approximate or “K” Prefix for = ? Custom V available Suffix al .
idth of motor ; Q =.00096-in (.0243) uffix also represents:
E = External wi External version) —800 = Metri
_ i body) _ aEe P = .00015625-in (.0039) =LIEE
K = External with J=09 900 = External Li ith
40° thread Non-captive A =.0003125-in (.0079) =~ U= EEE] R
form O (Rt . grease and flanged nut
K = 0.9° Captive or B =.000625-in (.0158) XXX = Proprietary suff
P = Proximity External (use “E" C = 00125+ (0317) A% = PrOprietary suix
Sensor or “K” Prefix for g : as&gneq to_ a speuf_lc cus_tomer
S — Home Position External version) R =.00192-in (.0478) application. The identifier
- 0‘ BIAEELT can apply to either a standard
Switch 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
e RED
®
RED / WHITE
GREEN / WHITE BLACK
[ ]
+V GREEN +V
I\ ¢ WHITE
Q1 Q2 Q5 Q6 +V o
RED/WH|GREEN GRN/WH
Q3 Q4 Q7 Q8 -_:l Q1 Q2 Q3
Hybrids: Stepping Sequence
Bipolar 02-03 [ Q1-Q4 Q6-Q7 Q5-08
@ Stey
g p
E 1 ON OFF ON OFF
o
= 2 OFF ON ON OFF |8
l 3 OFF ON OFF oN %
4 OoN OFF OFF N |B
1 ON OFF ON OFF

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

100 MHaydonlen)  AMETEK

AF 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 .

Encoder on Size 23
hybrid motor

Electrical Specifications

NOTE: Lead Screw extends beyond 3

o+ H1626) e Minimum Typical Maximum Units
Input Voltage 45 5.0 5.5 DC
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.

www.haydonkerkpittman.com

encoder on specific captive and \ [ 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 I
| i . Minimum Maximum
o Size 14
il - 40°C (- 40°F) 100°C (212°F)
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec2
2 Ground Vibration (5 Hz to 2 kHz) 20¢
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 VDG Power PPR 800 1600 4000*
8 +5VDC Power 103gfaxcfﬂlss?o'r:gangﬂieolﬁzaoltrg\;iilljtliﬁ options
- L
10 Channel B + C Pin # Description C Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A
Integrated Connector for Hybrid Size 14
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 3 amps and the mating connector will handle — oY o076
a range of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses. o r—} — e
Motor Connector: Pin # Bipolar Unipolar Color : - im: T
JST part # S06B-PASK-2 1| Phase2Start Phase 2 Start W :
Mating Connector: 2 Open Phase 2 Common - s o 3
'J_IST part # PAP-06\-S , 3 | Phase2Finish | Phase 2 Finish Green P 0
aydon Kerk Part #56-1210-5 (12n. Leads) (—,——, = —— o N o B s
Wire to Board Connector: 5 o Phase 1 Common Z
JST part number SPHD-001T-P0.5 6 Phase 1 Start Phase 1 Start Red
www.haydonkerkpittman.com %"agﬁgﬂ AMETEK® 101



A 35000 Series ¢ Size 14 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw

A 35000 Series ¢ Size 14 Double Stack Stepper Motor Linear Actuators

o " |
35000 Series Dimensions = (mm) inches . u[ﬂ":f,w:;d — DIVENSION "A"MAX ‘,732“,'\:&)2 %lymon
[265.10] [16.:50] [2.00:.25] P FULLY
Size 14 Double Stack [essieni™] - op0t0 j RERACTED
. . Integrated connector option available [6.73), g;gEPRNM
Hybrid Linear Actuators
Improved force and performance 2154- [6.35]
P " . . N 2 M4 X 0.7 THREAD TO ..
The 35000 Series is available in a wide variety of WITHIN 0.76(030) [15.88] B0
resolutions - from 0.000625-in (.0158 mm) per step .625 1
10 0.005-in (.127 mm) per step. The motors can also /
be microstepped for even finer resolutions. SRS [22_:‘3‘;] A (am]:;;if;;:n
X3VI8RO g o +.00 A
. . 866 _ o
3 Available Designs 26 ARG / 1
— Captive Stroke Dim. "A' Dim. "B Suffix # Prrsti
— Non-Captive 0500 (12.7) 0.82(20.8) 004(1.0) | -905 [12.70:3.18]
. 1/2"£1/8"
— External Linear she 14 0.750 (19.05) 1.07 (27.2) 0.29(7.4) | -907
ize
The Size 14 actuator delivers thrust Double Stack 1.000 (25.4) 1.32(33.5) 054(137) | -910 f
e Size 14 actuator delivers thrus Non-Captive Shaft
of up 10 50 Ibs. (222 N, 1.250 (31.8) 1.57 (39.9) 079(20.1) | -912
1.500 (38.1) 1.82(46.2) 1.04(264) | 915
2,00 (50.8) 232 (58.9) 1.54(39.1) | 920
2,500 (38.1) 2.82(71.6) 204(51.8 | 925
Size 14
Double Stack
External Linear Size 14 T I;alséwmx__ o E‘I 33665.673? _—
Double Stack Non-Captive Lead Screw ’ b (44.1 MAX) — oy
Captive Shaft B m‘g:fatl]gr!a r [20.25) 1.736 MAX
Dimensions = (mm) inches e .07;;.010_‘ ~—
00|
2. [
il g |
Integrated connector option available 00,002
Linear Travel / Step t
. Order X
) Screw 0.1875"(4.76mm) 4-in [101.6 mm]
Captive 3BM4 - - ! — - Code I.D. standard screw lengths. MexorHREADTOWIHIN | T [ | %ggg
’ | Longer screw lengths are available 183076 OF SHOULDER -
- 1 . 7
Part No. Non-Captive 354 — - 000625 0158* B 4X M3 X 0.5 THREAD — (304.8812.7)
External Linear 5 1 e ESAGNIRSS YRR
EaSM4 - - 00125 0317 c
. . 12.7+3.2]
Wiring Bipolar 10025 0635 Y m hz7.s2]
Winding Voltage 2.33VDC 5VDC 12VDC .00375 10953 AG
Current (RMS)/phase 2A 910 mA 380 mA 005 Bl Z
- “Values truncated. . gl
R /phase 120 550 3160 External Linear : hov7:076) L p—
Standard motors are Class B rated for maximum temperature F{ﬁ:ﬂ:ﬂ:—l TR G0z} 1756 MAX
Inductance/phase 1.95mH 7.63 mH 65.1mH of 130°C. Dimensions = (m) inches Srs0i0— F—
Power Consumption 9.1 W Total _¢_ _é_ B ] L
- Special drive considerations may be necessary when leaving shaft l
Rotor Inertia 30 gem?* fully extended or fully retracted. Integrated connector option available |
Insulation Class Class B (Class F available) _#_ _é_ ]-l;jgln L \ | |
i EXTERNAL LINEAR NUT 22_0 e
Weight 8.502 (240 ) 4-in [101.6 mm] ZAXMSXU.SYHREAD Olo;‘né‘!g
Insulation Resistance 20MQ standard screw lenghs. e ) o
Longer screw lengths are available. : 28 e, _/ (3048412.7)
*Part numbering information on page 105. 1 b o
ol127]
500
3X (@3.56)@.140 ON 1
(@19.05)@.750 BOLT CIRCLE

[3.81)
-150 — T
[19.05] N12.7:3.2]
750 12178
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AF 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators AF 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE Identifying the Hybrid Part Number Codes when Ordering
~chooer I
s B TR ST - T
— Bipolar 60 n " " - 5
-1 250 Prefix Series Number Style Coils Code ID Resolution Voltage Suffix
—100% Duty Cycle (include only when Designation L=18° 4= Bipolar Travel/Step 2.33=2.33VDC Stroke
— 0250 (6.35)Lead Screw 50 4 Recammended using the following) 35 = 35000 Non-capive (wie)  B=.000625n (0158) 05~ 5V0C Example: ~910 = 1-in
: ' .000625" Load Limit d 200 A=ACoil (SeeAC  (Seriesnumbers 1 q geCapive or € = .00125+in (0317) 12 212V06 (Refer to Stioke chart on Captive
(.0158) Synchronous represent External (use Y = 0025-n (0635) ) motor series product page.)
40 4 Data Sheet) gppmxlmate “E" or K’ Prefix . Custom V available Suffix also represents:
e = E = External width of motor for External AG = .00375-in (.0953) -
4 TW 2 K — Extemnal with body) version) 2= .005-in (127) =Metrc
= .00125" @ 40° thread =900 = External Linear with
8 (.0317) g Crail grease and flanged nut
5 4100 P = Proximity —XXX = Proprietary suffix
* Sensor assigned to a specific customer
S = Home Positi application. The identifier
N S°F”e GEiE can apply to either a standard
50 witch or custom part.
8 .00 §n (.127) % — ———— e . NOTE: Dashes must be included in Part Number (<) as shown above. For assistance call our Engineering Team at 203 756 7441,
T 1 T 1 T 1 T T = T
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate (full steps/sec.)
Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR
RED Bpolar | 0203 | o104 | 0607 | 0508
) @ % 0 T
] 1 ON OFF ON OFF
RED / WHITE a
F(z;CE vs. LINEAR VELOCITY 60 - GREEN / WHITE 2 > oFF on on oFF 2
— Chopper 41 < g
3 OFF ON OFF ON 3
_Ri Recommended &
Bipolar 50 +V GREEN +V 4 ON OFF OFF ON ]
000625” Load Limit L N =
—~100% Duty Cycle oizg) o] 4200 T 5 1 on OFF oN OFF
—0.250 (6.35) Lead Screw 404 Q Q Q5 Q Note: Half stepping Is accomplished by inserting an off state between transitioning phases.
3 +150 £
w0
o .00125” <
£ wt o3 ] 8 Q3 al a7 Qg
e 5]
o <100 * — —
[T Ty
.00375” - 1 A 50
104 AG .005
(.0953) SEn
0 f i + 0
0 1 2 3 4 5 6 7
(25.4) (50.8) (76.2) (101.6) (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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A 35000 Series * Size 14 Double Stack Stepper Motor Linear Actuators (Encoder-only Specifications) A 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators

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

Encoder on Size 23

hyord molor 43000 Series
Size 17 Hybrid Linear Actuators

Size 17
Our best selling compact hybrid motors Captive Shaft
Top selling designs deliver high performance, opening avenues
for equipment designers who previously settled for products with
inferior performance and endurance.

3 Available Designs
with signal shaping electronics to produce the two channel bounceless TTL outputs. _ Captive
Electrical Specifications :
— Non-Captive
30 mm 35000 Series Size 14 . (16261 o Minimum Typical Maximum Units — External Linear
;o e Input Voltage 45 5.0 5.5 VDG e 43000 o ’ _
¢ - e eries is available in a wide variety of resolutions -
L 0 Output Signals 45 50 55 vbe from 0.00006-in. (.001524 mm) per step o 0.00192-in,
Vo j 2 channel quadrature TTL squarewave outputs. (.048768 mm) per step, and delivers thrust of up to 50 Ibs.
(T L Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover. f i
NOTE: Lead Screw extends beyond YA Tracks at speeds of 0 to 100,000 cycles/sec. (222 N), or speeds exceeding 3 inches (7.62 cm) per second.
encoder on specific captive and \ ‘\ [ 415-37 1 Optional index available as a 3rd channel (one pulse per revolution).
non-captive motors. External linear - i

shaft extension is available upon

“. “. Operating Temperature
request. Vo
[ . Minimum Maximum
I Size 14 Size 17
P - 40°C (- 40°F) 100°C (212°F) External Linear
f Size 17
Differential Ended Encoder - Pinout - Size 14 Mechanical Specifications Non-Capiiv Shaft
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec2
2 Ground Vibration (5 Hz to 2 kHz) 20¢
3 — Index . -
4 + Index Size 17: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
) . y rder
5 Chamnel A— 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR) Captive - R R el R B Screw 0 .218” (5.54 mm) Code L.D.
. CPR 200 400 1000* N inches mm
6 Channel A + Size 14 oPR 800 1600 000" Part No. Non-Captive 43k — _ T 4F4 - _ t D 0030% N
7 +5 VDC Power External Li . B : .
“Index Pulse Channel not available. emal Linear E43H4 - - E43H6 - - .00024 .0060* K
8 +5VDC Power Contact us for additional resolution options — N N "
9 Channel B — Wiring Bipolar Unipolar’ 00048 0121* J
0 Chamel B Single Ended Encoder - Pinout - Size 14 Winding Voltage 2.33VDC 5VDC 124DC 5V0C 1200 00096 0243 Q
C Pin # Description C Pin # Description *
i v Current (RMS)/phase 15A 700 mA 290 mA 700 mA 290 mA (00192 FI i
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B Resistance/phase 1.56 Q 72Q 415Q 720 4150 Linear Travel / Step
" Order
3 Channel A Inductance/phase 1.9 mH 8.7 mH 54.0 mH 4.4 mH 27.0mH SPFGW 0.250" (6.35 mm) Code ..
. . Power Consumption 7W inches mm
Integrated Connector for Hybrid Size 14 00015625 | .0039" P
Rotor Inertia 37 gcm? 0003125 079" A
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 3 amps and the mating connector will handle _— Insulation Class Class B (Class F available) .000625 .0158" B
arange of wire gauges from 22 to 28. Ideal for those that want to plug in directly to pre-existing harnesses. ',;W‘ ‘;m‘-’“'m'a Weight 8.5 0z (241 g) 00125 0317* c
Motor Connector: Pin # Bipolar Unipolar Color L 1‘:«” 1 = Insulation Resistance 20 MO “Values truncated. ‘
JST part # S06B-PASK-2 1 Phase 2 Start Phase 2 Start GW ” ! :Se‘;ndira:uTeogfaa;cc I:Tssoa T‘lfdbfgr;]:rﬁguwn:m
Mating Connector: 2 Open Phase 2 Common _ -« | - #Part numbering information on page 110. ** Unipolar drive gives approximately 30% less thrust than bipolar drive. highp?empera(ure capf;bwlily :/mad%gs'up t0 155°C.
IJ-ISpoanK# F;A;"f:%g 12105 (12in. Leack) || eS8 2Fsh | Prase 2 inin Green S R =
i T ] o2 Loz 4 Phase 1 Fiish Phase 1 Finish il Jﬁ:ﬁ BE L__ (1270] Special drive considerations may be necessary when leaving shaft
‘\j\g;e t[:tBoardb COST’T-IG[?SB:1 T-P0.5 5 Open Phase 1 Common = FHAT® (g T * fully extended of fuly retracted.
part number SEHL-ODTEFD. 6 Phase 1 Start Phase 1 Start Red

106 MHaydon(kend  AMETEK
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A&F 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators AF 43000 Series * Size 17 Single Stack Stepper Motor Linear Actuators

Captive Lead Screw {260 MY e N o O FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle - 8:1 Motor Coil to Drive Supply Voltage
Dimensions = (mm) inches [31.0410.076] [2.03:0.25] R HERACTED
1.222+.003 [16:332] [ etn
SQUARE 643 G ol
le731]» ®.625 — (0 .218 (5.54) Lead Screw — 0 .250 (6.35) Lead Screw
Integrated connector option available # r
0 [9.525] (5.537) 180 3300 180 " 700
[Zi-nng;!) .375 .218 s 90012" (003048) M - .00015625" (.0039687) [P |
866" - TO (6.35).250 4700 i o
e R e, - -
mREADxm WITHIN .050 (1.27) OF d DlylE“NSIDN T .00024” (.oosnss)[z] 600 j f
4X #4-40 UNC-2B (STANDARD INCH) OR SHOULDER ATMAX 1004
4X M3 x 0.5-6g (STANDARD METRIC) (MUST BE SPECIFIED WHEN ORDERING) (304.8212.7) i =z - z
THREAD x 0.15 (3.8) DEEP #26 AWG 12'41/2" 2 K .0003125" (.0079375) (A ] e
LEAD WIRES T 140 8 S 80 8
S i Lom §
2
ORDERING) Stroke Dim. "A" Dim."B" | Suffix# | M4x0.7 Thread ea T L T
Load Limit 200
MolING 0500(127) | 0.78(19.) 016(41)| 905 805 40 Load Limit w0t : \ en e
aloLEs o » -00125" (.03175) [ C | 166
ILABLE i b | So= o
AVAIABLE. 0.750 (19.05) 1.03(26.2) 041(10.4) | 907 -807 nz7esa 20 — —
1.000 (25.4) 1.28 (32.5) 0.66 (16.8) -910 -810 T T T T T T 1 T o t t t t t + T +
200 400 600 800 1000 1200 1400 1600 1800 [ 200 400 600 800 1000 1200 1400 1600 1800
1.250 (31.8) 1,53 (38.9) 091(3.1) [ -912 -812 Pulse Rate: full steps/sec. Pulse Rate: full steps/sec.
1,500 (38.1) 178 (45.2) 1.16 (29.5) 915 —815
2,00 (50.8) 2.28(57.9 1.66 (42.2) -920 820
2.500 (63.5) 2.78 (70.6) 2.16 (54.9) 925 825
Non-Captive Lead Screw [a22max) ) ) )
—_— T 1.66MAX s@ | [152.4:0.76] FORCE vs. LINEAR VELOCITY - Chopper —Bipolar —100% Duty Cycle —8:1 Motor Coil to Drive Supply Voltage
Dimensions = (mm) inches 6.00+.030
[31.0420.08) L (33.8MAX) ___,
1.222+.003 SQ [2.03:0.254] 1.33 MAX
.080£.010 —={ f=—
Integrated connector option available f65] -0.218 (5.54) Lead Screw -0 .250 (6.35) Lead Screw
—".250 I
4-in [101.6 mm] l
standard screw lengths. ) [ 22 g 05] i 800 p -
Longer screw lengths are available. i L s
o = > o o 156"
866 002 Okt 07260 GTANDARD " | (5521810, 12 0001257 7% 101\ {Tosy L2] Je00
METRIC) THREAD WITHIN .03 (.762) 6.35)9.250 1404\ (.0030)
OF SHOULDER b 1204 A
(MUST BE SPECIFIED WHEN ORDERING) #26 AWG H. 12071
4X #4-40 UNC-2B (STANDARD INCH) OR LEAD WIRES (304.8412.7) - 00024" 5% o =100 .000313"" -
AX M3 x 0.5-? (STANDARD METRIC) 12'81/2" £107\ “oos0) [x] £ K (-0079) TJiwo e
(WST B SPECIFIED WHEN ORDERING) e F 7 §
(12.7£3.2) £ -00048" @ " 300 2
1/2'¢1/8" £ g0 121) &J 300 5 60 000625 &
i 100096 Load Limit 4 200 40} Load Limit 120
* (.0243) 00125"
ot N CoasnE] T =] — i i
) [152.40:0.6] 0 : . . ; : o : : ——
External Linear 6.00:.030 o5 i s 2 25 3 as o 05 i 15 2 25
(33.8 MAX) (127) (25.4) (38.1) (50.8) (635) (762) (88.9) (12.7) (25.4) (@) (56.8) &
- inear Velocity: in/sec. (mm/sec. :
Dimensions = (mm) inches [2.0320.254] —={ =—1.33 MAX—={ Uinear Velacity:In./eec. (mivaed:) Linear Velocity: in/sec. (mm/sec.)
.080:.010
[42.2 MAX]
0 1.661 MAX
Integrated connector option available [31.0420.076) l 1 il NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.
01,222+,003
| Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load
(5.54) @.218 TOJ accelerated up to speed faster. Also, deceleration can be used to stop the motor without overshoot.
4-in [101.6 mm] (6:35)@.250 — T ) ) N - .
standard screw lengths. EXTERNAL LINEAR NUT ;I i’— WandL(R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force
. [25.40] reduction.
Longer screw lengths are available. 1.00 -
[22-0.05|]
azo) .866™0%
5p0 (304.8+12.7)
#26 AWG bt
LEAD WIRES 12'£1/2
4X #4-40 UNC-2B (STANDARD INCH) OR 3X (0.140(3.56) [3.81]
TR IREAD X D15 (8) DEEP [19.05] Sl
& % ON ¢.750 |=[19.05] (12.7£3.2)
(MUST BE SPECIFIED WHEN ORDERING) DI CRiE 750 Yy
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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 T TE : T TE 5 Sorew 0 218" (554mm) | nder
Part No. Non-Captive 304 - - i 304 - - ! inches i
.00006 .0015* U}
External Linear E43K4 - - t EA3K6 - - t 00012 10030* 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 10059 IZES a
Resistance/phase 1.56 Q 7.2Q 415Q 7.2Q 415Q Linear Travel / Step
Inductance/phase 2.6 mH 12mH 70 mH 6mH 35 mH Screw 0.250" (6.35 mm) CSJS‘T_’D_
Power Consumption W inches mm
,000078* .00198* v
Rotor Inertia 37 gcm? 00015625 0039 P
Insulation Class Class B (Class F available) 10003125 .0079* A
Weight 8.50z (241 g) .000625 .0158* B
Insulation Resistance 20 MQ “Values runcated.

Standard motors are Class B rated for maximum temperature

“Part numbering information on page 111. **Unipolar drive gives approximately 30% less thrust than bipolar drive. 0f 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.

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

120 120
200006 ] © 218 (5.54) 1 500 -+ 500
(-0015) Lead-screw .00006"@ 0 .218 (5.54)
100 - 1004 (:0015) Lead-screw
+ 400 + 400
~ 804 2 %71 .o00078
@ .000078” ) © 218 (5.54) @ 4 p =
2 (00198 [V Léad-screw 1302 S (.00138)21-:(5 . 13002
1218 (5. Py
g oot 8 8 601 Lead-screw H
LE 8 '2 Load Limi 200 ‘E
imi 4 oat mit +4
apdll. Load Limit \ 200 w0l \
204 3 100 204 + 100
0 4 4 } 4 } } } 0 0 t + + + + + + + 0
.02 .04 .06 .08 .10 12 .14 .16 .18
0 250 500 750 ooi 2SI <1500 AmSDE  E2000 (51) (1.02) (152) (3.03) (3.54) (3.05) (3.56) (4.06) (4.57)

Pulse Rate: steps/sec 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.

110 g"ay!;!ﬂﬂ® AMETEKGj www.haydonkerkpittman.com

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 of up to 50 Ibs (220N),
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

Size 17

X X Captive Shaft
— Auto-population of Drive Parameters Y
— Programmable Acceleration/Deceleration and Current Control f;jf
3 Available Designs Size 17 Size 17

-Capti External Linear
— Captive — Non-Captive — External Linear Non-Captive Shaft

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 0
RS-485* Usa™ Screw 0.218" (5.54 mm) e
Cantive ; ; inches mm
P o oo - S 00012 0030° N
Part No. Non-Captive 43R - - ' 4366 - - ' 00024 0060* K
External Linear B3 - - ! 36 - - ! .00048 0121 J
Wiring Bipolar .00096 .0243* Q
Winding Voltage 233VDC™ 0152 (T i
*Part 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 o fully retracted. Screw 0 .250" (6.35 mm) Code LD.
inches mm
Simole t IDEA™ Dri .00015625 .0039* [?
imple 10 u_s € rive T —— .0003125 .0079* A
software with on-screen T o e O et Pt 000625 e 5
buttons and easy-to-understand O o] | o (i) : :
i i TR T . .00125 .0317* C
programming guides EET R | e T | |

[oomportiome ) [ v ] (e ] *Values truncated.
Software program generates motion profiles | =*** e :
directly into the system and also contains a [
“debug” utility allowing line-by-line execu- :
tion of a motion program 5
for easy troubleshooting. :

(pasntnd] e |
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AF 43000 Series * Size 17 Double Single Stepper Motor Linear Actuators with Integrated IDEA Drive

Captive Lead Screw

Dimensions = (mm) inches

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

-_--.-_

screw lengths. Longer screw lengths

BOLT CIRCLE

D ON le— (34.6) 4 X M3 X 0.5-6g OR 4X #4-40 UNC-2B
MAX FULLY 1.36 (2032025 (16.33) THREAD X 0.15 (3.8) DEEP
RETRACTED .08 +.010 0.64 S
™ zal
? (5.}53).215 6.73)
@ (6.35).250 =S| o588 @ (22.0) (+ .00)
(53 0) : (=0.05)
l +.00 ™
=28 ) @ .867.9.002 (31.04 +.08)
(@) @(9.53).375 - 1.22 +.003
I ’ T
EXTERNAL STOP WITH M4 X 0.7-6g A y
| D ON OR #8-32 UNC-2A THREAD WITHIN o0
] 0.05 (1.27) OF SHOULDER : 66-MAX—’
(56.6) 2.23
=— SINGLE STACK —=
(70.6) 2.78
DOUBLE'STACK Single Stack | Double Stack
Stroke Dim. "A" Dim. "B" Dim, "B" Suffix # | M4x0.7 Thread
0500(127) | 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
200(50.8) | 2.28(57.9) 0.732(186) | 0.591(15.0) -920 -820
2500 (63.5) | 2.78 (70.6) 1.232(31.3) | 1.091(27.7) -925 -825
Non-Captive Lead Screw
(152.4 + 0.8)
Dimensions = (mm) inches 6.0 £.031
(34.6).
1.36 (2,03 £ 0,25)
— (6.4)
I .08 +.010
0.252 4 x M3 x 0.5-6g
™ bousLe OR 4 x #4-40 |
=S| STACK UNC-2B THREAD
) (58.0) 3(6.35) 0.250 X (3.8) 0.15 DEEP
Up to 10-in (254 mm) standard 2.28 t 0(31.04 +.08;
s *
screw lengths. Longer screw @ (22.0) (‘ 5 (1.2'2 ‘_'603)
lengths are available. )
SINGLE STACK ? 867 %
i 1 0(5:54) 0.218 Mmoo O 5wz
UsB OR
f—— (56.6) 2.23 ————==i UNC-2A 0 (42.20)
Co""::i:.?: SINGLE STACK @(6.35) 0.250 THREAD WITHIN fo— 1.66 o
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
136 7 6.0 .03 g--’*:g %?
X #4-
T (% .00)
. 19.05) —of UNC-28
Q:Z:: (:00005) R (3.81) I: ﬁ%blg
-0.002 0.15 DEEP
(58.0) ‘ 3 X @(3.56)
. 2.28 0.14 ON
Up to 10-in (254 mm) standard l @(19.05)0.75

are available.

112 »R

SINGLE STACK = @&(5.54) 0.218 OR @(6.35) 0.250

udonfe]  AMETEK

e (56.6)2.23 .

SINGLE STACK

e (0.6)278 |

DOUBLE STACK

(2.03 £ 0.25)
.08 +.010

DOUBLE STACK = @(6.35) 0.250

@ (25.4)
1.0

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Coils Code ID Resolution Voltage Suffix
(include only when Designation F= 1.8° 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=A Coil (See AC (Serles numbers H = 1.8° Captive or 6 = Unipolar K =.00024-in (.0060) 12=12\VDC (Refer to Stroke chart on Captive
Synchronous reprgsent External (use “E" (6 wire) J = .00048-in (0121) ) motor series product page.)
Data Shee) a}g{)hm);lmatte or *K” Prefix for G = IDEA Q= .00096-in (0243) Custom  avallble Suffix also represents:
E = Bxternal M ”)10 or External version) Drive (Size = ) 800 = Metric
K = External with Y J=09° 17,43000 P =.00015625-n (0039) 900 — External Liear vith
40° thread Non-captive Series, A =.0003125-in (.0079) h grea;e asgl}ianélza;ﬂl
form K = 0.9° Captive or Bipolar B = .000625-in (.0158) i S———-
P = Proximity External (use “E” only) € =.00125-n (.0317) . = TR S
Sensor or “K” Prefix for 8 : as&gneq to_ a speuf_lc cus_tomer
S — Home Position External version) R =.00192-in (.0478) application. The identifier
- 0‘ BIAEELT can apply to either a standard
Switch 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 R ED
e
RED / WHITE
GREEN / WHITE BLACK
[
+V GREEN +V
¢ é
Q1 Q2 Q5 Q6 +V ®
RED/WH|GREEN GRN/WH
Q3 Q4 Q7 Q8 —|_- Q3
Hybrids: Stepping Sequence
Bipolar Q2-03 [ Q1-Q4 Q6-Q7 Q5-08
@ Stey
g p
E 1 ON OFF ON OFF
o
= 2 OFF ON ON OFF |8
l 3 OFF ON OFF oN %
4 N OFF OFF N |B
1 ON OFF ON OFF

www.haydonkerkpittman.com

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 Ac

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/ /7 U'Gd*! [

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

45.7
i 1.8 !

Encoder on Size 23
hybrid motor

Ttanane®

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 4.5 5.0 515} 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 17

Differential Ended Encoder - Pinout - Size 17

Mechanical Specifications

" - Maximum
Connector Pin # Description Acceleration 250,000 rad/sec2
! G Vibration 5 Hz 1o 2 k) 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

Hybrid Size 17 linear actuators are available with an integrated connector. Offered alone or with a hamess
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity.

[422MAX]
166 MAX 5@ .

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 G
Mating Connector: 2 Open Phase 2 Common - [t
JST part # PAP-06V-S 3 | Phase2Finish | Phase 2 Finish Green = | 1
Haydon Kerk Part #56-1210-5 (12in. Leads) ™™ 1™ prc 1 Fnisn | Phase 1 Finish R T g |- tag
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 %Hﬂyﬁh}ﬂ AM ETEK www.haydonkerkpittman.com

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

eries ¢ Size 17 Double Stack Stepper Motor Linear Actuators

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
Captive TR Screw (.1875”(4.76mm) codre(i.rn.
Part No. Non-Captive inches pll
" r se - - 000625 0158 B
External Linear E43M4 - - 00125 0317 c
Wiring Bipolar .0025 .0635 Y
Winding Voltage 2.33VDC 5VDC 12VDC .00375 10953 AG
Current (RMS)/phase 26A 13A 550 mA Al 2 Z
*Values truncated.
R /phase 09Q 38Q 21.9Q
Standard motors are Class B rated for maximum temperature
Inductance/phase 1.33 mH 8.21 mH 45.1 mH 0f 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 1250z (352 g)
Insulation Resistance 20 MQ
*Part numbering information on page 120.
9 i ®
www.haydonkerkpittman.com g‘é"ayﬂﬁ!ﬂ AMETEK 115




A 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators AF 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw

[42.2 mAX])

) ) e [47.75MAX] GiERSION FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle — 8:1 Motor Coil to Drive Supply Voltage
Dimensions = (mm) inches 0 1.66 MAX 1.880 MAX 8" MAX
[31.04:.08] | [2.03:.25] FULLY
01.222+.003 fes] 1080+,010 RETRACTED
Integrated connector option available [673) ' [&,5':;5] —0.250 (6.35) Lead Screw
265
7 H - 120
- .000625"
9.53] 7 =+ 500
[22' % 37!" ©.250 (6.35) 1004 (.0158)
@.866 EXTERNAL STOP WITH
18:32 UNC-2A GTANDARD INCH)
B o T
4X #4-40 UNC-2B 230/ DIMENSION "A” MAX |=— 804
oGl ok {MUST B8 SPECIFIED WHEN ORDERING) Recommenf‘.led
(STANDARD METRIC) o Load Limit =
THREAD x 0.15 ( 3.81) DEEP 2 >
(MUST BE SPECIFIED #26 AWG _/,/\ [304.8:12.7] = 601 8
WHEN ORDERING) Stroke Dim. "A" Dim. "B" Suffix# | M4x0.7 Thread HEAD WS MO 8 5
2 w
0.500 (12.7) 0.78 (19.8) 0.02(0.51) -905 805 IE 404
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) 910 810 204
1.250 (31.8) 1.53(38.9) 0.77 (19.56) 912 -812
1.500 (38.1) 1.78 (45.2) 1.02(25.91) -915 815 0 + . } — " y
2.00 (50.8) 2.28(57.9) 1.52(38.61) | -920 -820 1 00 200 600 800 1000 1200 1400 1600 1800
2500635) |  278(06) | 202(5131)| -925 825 Pulse Rate (full steps/sec.)
Non-Captive Lead Screw ' . .
P [422mA%] \ . FORCE vs. LINEAR VELOCITY - Chopper —Bipolar —100% Duty Cycle —8:1 Motor Coil to Drive Supply Voltage
Dimensions = (mm) inches D 1,66 MAX
[31.0) [203s28)
o122 10802010 [‘1"75':3 m:xxl
Integrated connector option available -0 .250 (6.35) Lead Screw
s
M 140
4-in [101.6 mm] [”""’; gg‘]] | -+ 600
standard screw lengths. 8866”05 120
Longer screw lengths are available. i v
9 9 H I S .000625 - s00
_+_ — % 100\ (-0158)
4X #4-40 UNC-2B 1400
[3045‘12 7] i —_
(iTAF;D::g_L';:; ORL i 18:32 UNC-2A (TANDARD INCH) OR lgi‘;’%{is 1241 ,zv 3 804 Recommended 3
ok .7-6g (STANDARD METRIC) 8 <
X 0.15 (3.8) DEEP THREAD TO WITHIN .030 (0.762) OF SHOULDER = - Load Limit A3 8
(MUST BE SPECIFIED WHEN ORDERING) (MUST BE SPECIFIED WHEN ORDERING) [‘2{!3-2;! @ Lt .00125 Qo
VT 8 e £
!E w
|:'[Az.z MAX] 04 1200
1.661 MAX
: .00375"
for-00] osend terzomad —— ik (0953) 005 L
01.222:.003 [2 s 25] L (.127)
External Linear A‘ 0 } —— " 0
B 0 1 3 4 5 6 7 8
Dimensions = (mm) inches 1 (25.4) (50.8) (76.2) (101.8) (127.0) (152.4) (177.8) (203.2)
Linear Velocity: in./sec. (mm/sec.)
[6.35]_I
Integrated connector option available 250 - o0
EXTERNAL LINEAR NUT [22_ 05}
@.866+000 NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.
SR SRS, .
4in [101.6 mn] Noie ot Aoy 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
: ised to stop the motor without overshoot.
standard screw lengths. [25.40] LE{%Q".!’&/ [ u D without ov
Longer screw lengths are available. @1.000 | 12elz With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
o[127])
.500
3X (#3.56)@.140 ON
(219.05)@.750
BOLT CIRCLE
[“‘]ﬂ L [ . _T
150 12,7+3.2)
[';:,?:‘1 — 1/2'41/8°
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A 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive AF 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

43000 Series Size 17 Double Stack
Hybrid Linear Actuators with

Captive Lead Screw
Dimensions = (mm) inches

: ™ : D ON “B' 1o (34.6)__ ) 4 X M3 X 0.5-6g OR 4X #4-40 UNC-2B
integrated IDEA™ Drive MAX FULLY 1.36 (2.03 £ 0.25) (16.33)
9 RETRACTED 08+.010 0.64 THREAD X 0.15 (3.8) DEEP
I
High performance in a compact package ? <5-?é)-215 ~ (6.73)
The 43000 Series Double Stack actuator is available in a wide variety @ (6.35).250 I= 2 (;g.sﬂa) 026 @ (22.0) (+ .00)
of resolutions — from 0.000625-in (.0158 mm) per step to 0.005-in (58.0) l ! (:06005)\
(.127 mm) per step. Delivers output force of up to 75 Ibs (337N). 2.28 ] @ .867 1 (31.04 +.08)
]E -0.002
) (@) @(9.53).375 y 1.22 +.003
43000 Series with IDEA™ Drive features: T
EXTERNAL STOP WITH M4 X 0.7-6g
— Fully Programmable 1 DIMENSION OR #8-32 UNC-2A THREAD WITHIN | o@z.50)
, = “A” MAX 0.05 (1.27) OF SHOULDER aLle) ===
— RoHS Compliant Ba3 1.66 MAX
— USB or RS-485 Communication [=— SINGLE STACK —=
— Microstepping Capability: Full, 1/2, 174, (70.6) 2.78
1/8,1/16,1/32, 1/64 1 POUBLE STACK Stroke Dim, vav | Single Stack | Double Stack | g s 4 | Max0.7 Thread
— Graphic User Interface /},// g Dim. "B" Dim, "B" "
— Auto-population of Drive Parameters gz;ug Shatt 0.500(127) | 0.78(19.8) 0 0 -905 805
— Programmable Acceleration/Deceleration and Current Control 74 0.750(19.05) | 1.03(26.2) v Y =y =y
/2},( 1.000 (25.4) | 1.28(325) 0 0 -910 -810
3 Available Designs o
) 1.250(31.8) | 1.53(38.9) 0 0 912 -812
. . . ; Size 17
- - - - Size 17
Captive —Non-Captive — Extarnal Lingar Nlon-CaDtive Shaft Extemel Linear 1500 (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
2500 635) | 2.78 (70.6) 1.232(31.3) | 1.091(27.7) -925 -825
Linear Travel / Ste| .
P Order Non-Captive Lead Screw
Screw @ .250" (6.35 mm) ' ‘ fe—————— (1524 : 0.8) ————
—s Code I.D. Dimensions = (mm) inches 6.0 +.031
Inches mm (34.6)
Captive - - ' - - ' : 1 X
p am 436 o 158" B = “es oo I TEY axmaxossg
PartNo. | Non-Captive 8o - - ' B - - ' 00125 0317 c 1 oouste : OR 4 x #4-40
3 . : STACK UNC-2B THREAD
External Linear E43MY - - ' E43MG - - ! .0025 .0635* Y ) (58.0) @(6.35) 0.250 X (3.8) 0.15 DEEP
— N 00375 0953 G Up to 10-in (254 mm) standard 2.28 ] _ B .
Wiring Bipolar : . screw lengths. Longer screw /Pﬂ 8 22.0) ;'0e) 52 & 003
- - * lengths are available. 5 -
Winding Voltage 2.33VDC 05 o120 Z 9 | ' SINGLE STACK a'x 0765 2 867550
(5.54) 0.218 .
tPart numbering information on page 120. USB o OR Rt Se—
*Comlimentary complementary RS-485 based drive ** USB-based IDEA drive ***Contact Haydon Kerk if a higher voltage motor is desired. CONNECTOR = SINGLE STACK =1 @(6.35) 0.250 THREAD WITHIN - 1.66 .
Special drive considerations may be necessary when leaving shaft fully extended or fully retracted. MiNt B (70.6) 2,78 0.03 (0.762) OF MAX
DOUBLE STACK SHOULDER
Simple to use IDEA™ Drive software with on-screen buttons
and easy-to-understand programming guides Be R tudtne Dhenmsh oy b
Software program generates motion profiles directly into the system and also contains a [ Cowor ) L] ) External Linear
“debug” utility allowing line-by-line execution of a motion program owelo Ciompimes) (o) (encoder
, Goni et Gohspea ) (v o) Commen.
for easy troubleshooting. = — Dimensions = (mm) inches 4xM3x
= = S o (3“-6’—.1 (524:08) 0.5-6g OR
. 1.36 6.0 £.031 .5-69
: o T om0 NeaD
b ) &5 19.05) o] 5
; B oo ey ks @.81) 8015
: S = 237 0,002 —1r"ous e
I — @0 d N
N 2.28 0.14 ON
Up to 10-in (254 mm) standard ’]ﬂ @(19.05)0.75
screw lengths. Longer screw lengths l | ] n— BOLTCIRCLE |
et ; %
are available. SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250
— DOUBLE STACK = (6.35) 0.250 @ (25.4) 0(42.20)
f— (56.6)2.23 | 1.0 1.66
SINGLE STACK (2.03 £ 0.25) . M Max
= e (0.0)278 | 08:.010

DOUBLE STACK
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A 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive AF 43000 Series * Size 17 Double Stack Stepper Motor Linear Actuators with IDEA Drive (Encoder-only Specs)

Encoder on Size 23

entifying the Hybrid Part Number Codes when Orderin: i i i i hybrid motor
Identifying the Hybrid Part Number Codes when Ordering Encoders Designed for All Sizes of Hybrid Linear Actuators
. " . " . for applications that require feedback. The compact optical incremental encoder
Prefix S;::‘gﬁ:?o:er Style Coils wu;;f"l:;;g:'wn Voltage Suffix design is available with two channel quadrature TTL squarewave outputs. An optional
(include only when L=18° 4 = Bipolar 2,33 =2.33VDC Stroke index is also available as a 3rd channel. The Size 17 Encoder provides resolutions
using the following) 43 = 43000 Non-captive (4 wire) B =.000625-in (0158) 05=5VDC Example: 910 = 1-in for applications that require 200, 400 and 1,000 counts per revolution. Encoders are
A=AColl (SeeAC  (Serles “”m?efs M=18°Ceptveor 6= IDEA €= 00125+ (0317) 122 12V0C (Refer to Stroke chart on Captive available for all motor configurations.
represent i i N i d .
Sﬁ?;“gﬁg;’;s app?oximate pioallL o brive (Size Y = .0025-in (.0635) Custom V available mcm_r SIS Simplicity and low cost make the encoders ideal for both high and low volume
) E" or *K” Prefix 17, 43000 _ i Suffix also represents: i cati i ithi i \
E — Extemal width of motor for External Series AG = .00375-in (.0953) motion control applications. The internal monolithic electronic module converts the
K _ External with body) version) Bipola} Z = .005-in (.127) —800 = Metric real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder et
N 4>§°e rt?:e;vét only) —900 = External Linear with module incorporates a lensed LED light source and monolithic photodetector array . —
Pl grease and flanged nut with signal shaping electronics to produce the two channel bounceless TTL outputs. Electrical Specifications
P = Proximity —XXX = Proprietary suffix Minimum Typical Maximum Units
assigned to a specific customer N .
s- ::ensorp i application. The identifier 30 mm 43000 Series Size 17 7 g _-I [16.26] '-— itV pi 0 R D0
= S\(;/ri?sh st can apply to either a standard L 44 Output Signals 45 5.0 5.5 VDC
O @IS [P ." 2 channel quadrature TTL squarewave outputs.
! Channel B leads A for a clockwise rotation of the rotor viewed from the encoder cover.
NOTE: Dashes must be included in Part Number (=) as shown above. For assistance call our Engineering Team at 203 756 7441, \ j Tracks at speeds of 0 to 100,000 cycles/sec. I
NOTE: Lead Screw extends beyond \ == Optional index available as a 3rd channel (one pulse per revolution).
encoder on specific captive and | [45.7]
non-captive motors. External linear L Operating Temperature
Hybrids: Wiring Hybrids: Stepping Sequence o cron s altle pon e 17 Minimum Maximum
: ize
BIPOLAR - 40°C (- 40°F) 100°C (212°F)
‘ RED Bipolar 03 [ o104 06-07 05-08
L] Step Mechanical Specifications
% Maximum
5 1 ON OFF ON OFF T Differential Ended Encoder - Pinout - Size 17
RED / WHITE GREEN / WHITE 2 < 2 — Acceleration 250,000 rad/sec?
2 OFF ON ON OFF 3 Connector Pin # Description Vibration (5 Fz 0 2 ki) 00
. l 8 OFF ON OFF ON g 1 Ground
=
U w % Q5 o Q6 1 ON OFF ON OFF 3 — Index 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
Note: Half stepping is accomplished by inserting an off state between transitioning phases. 4 + Index Size 17 CPR 200 400 1000*
iz
5 Channel A — PPR 800 1600 4000*
Q3 Q4 Q7 Q8 6 Channel A + “Index Pulse Channel not available.
Contact us for additional resolution 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 +5 VDC 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 hamess jezund
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity.

N

The connector is rated up to 3 amps and the mating connector will handle a range of wire gauges from 22 e}
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 - G2
JST part # PAP-06V-S — — L
3 Phase 2 Finish Phase 2 Finish G
Haydon Kerk Part #56-1210-5 (12 in. Leads) 220l e Ty L) feL | M
4 Phase 1 Finish Phase 1 Finish R/W ) hagrrask2 | 1270
Wire to Board Connector:
5 0 Phase 1 C -
JST part number SPHD-001T-P0.5 = oL Y
6 Phase 1 Start Phase 1 Start Red
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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
Captive Shaft

Size 17
External Linear

Size 17 Max: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
! rder
Captive wanall- ~ | sl - _ . Screw 0 .218” (5.54 mm) Code L.D.
inches mm
Part No. Non-Captive - - ' - - '
p M43F4 14376 00012 0030° N
External Linear EM43HA  — - t EMA3HE  — - ' 100024 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 A0S i
Resistance/phase 1.77Q 8.30Q 476 Q) 83Q 476 Q Linear Travel / Step
" Order
Inductance/phase 2.45mH 13.5 mH 88.0 mH 6.75 mH 44.0 mH Screw 0.250" (6.35 mm) Code LD.
Power Consumption 8w inches mm
— P .00015625 .0039* P
otor Inertia 37.1 gcm 0003125 0079 A
Temperature Rise 135° F Rise (70° C Rise) 000625 0158* B
Insulation Class Class B (Class F available) .00125 .0317* C
Weight 90z (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 capability windings up to 155°C.

*Part numbering information on page 7. ** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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Special drive considerations may be necessary when leaving shaft

fully extended or fully retracted.
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AF 43000 MAX Series  Size 17 Single Stack Stepper Motor Linear Actuators

j (42.2 5. MAX) (33.8 MAX) DIMENSION
Captive Lead Screw 1.660 5Q. MAX [*——1.33 MAX—= _ "B"MAX
Dimensions = (mm) inches 31.0420.076] FULLY RETRACTED

; |.2zz:.003] [16.332] [~ ["’o%*%fg]
SQUARE 643 080
[15.88]
[6.731] @.625
Integrated connector option available -268 r_
0 [9.525] (5.537)
[22-0.0511 0375 ¢ ,2|;
@.866+900 EXTERNAL STOP WITH 10 (6.35).250
. et oval
TIREAD IO WiTHIN 050 (127) OF L DIMENSION 1
4X #4-40 UNC-2B (STANDARD INCH) OR SHOULDER "ATMAX
4X M3 x 0.5-6g (STANDARD METRIC) (MUST BE SPECIFIED WHEN ORDERING) (304.8412.7)
THREAD x 0.15 (3.8) DEEP 126 AWG 1278172+
MUST BE
s LEAD WIRES
ORDERING) Stroke Dim. "A" Dim. "B" Suffix# | M4x0.7 Thread
M3
0.500 (12. 0.78 (19.8) 0.16 (4.1 —905 -805
MOUNTING (12.7) (19.8) “.1) _T_
e 0.750 (19.05) 1.03(26.2) 041(10.4) | 907 -807 (127432)
1,000 (25.4) 1.28 (32.5) 0.66 (16.8) -910 -810
1.250 (31.8) 1.53 (38.9) 0.91(23.1) 912 -812
1.500 (38.1) 1.78 (45.2) 1.16 (29.5) 915 -815
2,00 (50.8) 228 (57.9) 166422 | -920 -820
2,500 (63.5) 2.78 (70.6) 216(54.9) | -925 825
Non-Captive Lead Screw [422MAX]
. . 1.66 MAX SQ [152.4:0.76]
Dimensions = (mm) inches 6.00+.030
[31.0420.08] (33.8 MAX)
1.222:.003 SQ [2.03:0254] [T 133MAX |
.080£.010 —={ [=—
Integrated connector option available
e P ! [6.35]
[=— 250 ||
4-in [101.6 mm] l
standard screw lengths. [22 ]
Longer screw lengths are available. '0-00500
866700, #8-32 UNC-2A (STANDARD INCH) U (5.54)$.218T0
. o (6.35) $.250

4X #4-40 UNC-2B (STANDARD INCH) OR
5-6g (STANDARD METRIC)
X0.15(3.8) DEEP

4X M3 x
THREAD

(MuST BE SPECIFIED WHEN ORDERING)

R M4 x 0.7-6g
METRIC) THREAD WITHIN .03 (.762)
OF SHOULDER
(MUST BE SPECIFIED WHEN ORDERING) #26 AWG
LEAD WIRE!

(304.8£12.7)
12"¢1/2"

(12.743.2)

1/2'41/8"
. [152.40+0.8]
External Linear 6.00£.030
(33.8 MAX)
Dimensions = (mm) inches [2-003302362]%4] — [=—1.33 MAX—‘
[42.2 MAX] o
=70 1.661 MAX
Integrated connegtor option available [31.0420.076] T N
01.2222.003 | I
(554) ¢.21310_T 1
4-in [101.6 mm] (6.35) .250 —
standard screw lengths. EXTERNAL LINEAR NUT
Longer screw lengths are available. [‘%5‘-{.%
. L[, 0
[22-0.0511
000
azto) ®.866% 05
500 (304.812.7)
#26 AWG. 8112
LEAD WIRES 12'£172
4X #4-40 UNC-2B (STANDARD INCH) OR X .140(3.56) [381]
£X M3 x 0569 (TANDARD 119.08] — 150
METRIC)THREAD X 0.15 (3.8) DEEP : L [19.05] 1273.2)
(MUST BE SPECIFIED WHEN ORDERING) BOLT CIRCLE 750 1/2"+1/8"

www.haydonkerkpittman.com
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—( .218 (5.54) Lead Screw

— 8:1 Motor Coil to Drive Supply Voltage

— 0 .250 (6.35) Lead Screw

AF 43000 MAX Series  Size 17 Single Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle

200 - 900
ouo1z" oosnas) [V ] 180 100015625 (.0039687) El 800
180 800
160 700
160 700 140 600
140 sooza (ovsase) [ ] .0003125" (.0079375) El
600 120
120 500
g 00048 (012192) s g% 400 |
=l 00048 (. J = = Z]
Y o wo 8 2 80 .000625" (.015875) 8
S w0 8 k3 300 €
. El 300 60
60 .00096" (.024384) 40 \ 200
40 AN 200
00192" (.048768) 20 .00125" (.03175) - 100
20 ‘N 100 I:l
\ o 0
o o 200 400 600 800 1000 1200 1400 1600 1800
w0 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
—( .218 (5.54) Lead Screw — 0 .250 (6.35) Lead Screw
200 900
\ .00012" (.OOSO)D 180 800
180 800
\ 160 .000156
160 -\ 700 *(.0039) o
140
140 - 600
120 120
.00024" (.0060) 500 i o
100 _ =100 .000313' i
Z d ot & *(.0079) 400
.80 8 2 80 8
g g i 5
Eoo | |\ oovriorzn [ ] wE ] E g ] o
200
40 00096 (.0243) 40 00125 200
20 .00192" (.0487)) -~ 100 2 (.03175) 100
0 0 a %
0.0 0.5 1.0 15 20 25 30 35 00 05 10 15 20 25
(127)  (254) (38.1) (50.8) (635) (762)  (88.9) (12.7) (25.4) (38.1) (50.8) (63.5)
Linear Velocity: in/sec. (mnvsec.) Linear Velocity: in/sec. (mnvsec.)
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.
° T ®
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AF 43000 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 ord
y rder
Captive MaK4 - - ! MAKG - - ' Sorew 8 2187 (5.54 mm) Code I.D.
Part N Non-Captive i t inches i
art No. -Captiv _Hl- 0N
p 1z Mazs6 00006 0015° u
External Linear EM43K4 - - ! EM43K6 - - ) .00012 .0030" N
Wiring Bipolar Unipolar 00024 .0060* K
Winding Voltage 2.8VDC 5.8VDC 13.8VDC 5.8VDC 13.8VDC .00048 0121 J
Current (RMSYphase 15A 700 mA 290 mA 700 mA 200 mA :00096 0243 Q
Resistance/phase 1.77Q 8.3Q 476 Q 83Q 476 Q Linear Travel / Step
" Order
Inductance/phase 3.2mH 17.7mH | 1162mH | 8.85mH 58.1.0 mH Screw 8.250" (6.35 mm) Code L.D.
Power Consumption 8w inches mm
- " .000078* .00198* v
Rotor Inertia 37.1 gem 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.
Standard motors are Class B rated for maximum temperature
TPart numbering information on page 7. **Unipolar drive gives approximately 30% less thrust than bipolar drive. of 130°C.
NOTE: Refer to performance curves on page 3 for codes N, K,
J.Q,PAB

FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle
— 8:1 Motor Coil to Drive Supply Voltage
with two available lead screw diameters

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

FORCE vs. LINEAR VELOCITY — Chopper —Bipolar —100% Duty Cycle
—8:1 Motor Coil to Drive Supply Voltage
with two available lead screw diameters

600
00006 (0015) U]

{ 100
0

100 "
.000078" (.00198)

200 400 600 800 1000 1200 1400 1600 1800 2000

Pulse Rate: full steps/sec.

00006" (.0015)
140

00

Force (N)

200

o
018

0.
(051 (102 (152) (203 (254) (305) (356 (@s7)

Linear Velocity: in/sec. (mmvsec.)

(4.06)

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

Captive Lead Screw

M43000 MAX Series Dimensions = (mm) inches
. . . . 34.6
Size 17 Hybrid Linear Actuators with DIMENSION *8 o 346 2035025 (1633 4XM3 X 0.6-69 OR 4X 14-40 UNC-28
. -~ RETRACTED .08 £.010 0.64 P
integrated IDEA™ Drive | - f )
2 (5.50).218 | [
0 43 ——
High performance in a compact package @ (6.35).250 IS5 21588 : @ (22.0) (£ .00)
The M43000 Max Series Single Stack actuator is available in a wide (58.0) l (;%005 2| 31.04 £.08
variety of resolutions — from 0.00006-in (.001524 mm) per step to 228 a ! 5 sosy.ars 070002 a2 a000
0.00192-in (.048768mm) per step. Delivers output force of up to b — -
50 Ibs (220N), or speeds exceeding 3 inches (7.62 cm) per second. EXTERNAL STOP WITH M4 X 0.7-6g
1 DIMENSION OR #8-32 UNC-2A THREAD WITHIN o 43.20)
M43000 Max Series with IDEA™ Drive features: 6660223 | "ATMAX 0.05 (1.27) OF SHOULDER 1.66 MAX
— Fully Programmable L SINGLE sack —]
— RoHS Compliant (70.6) 2.78
ot ™ DOUBLE STACK 1 "
— USB or RS-485 Communication Stroke Dim, "A" S'I';igr:f f;.ck D",;'i?]'f fgf’.Ck Suffix# | M4x0.7 Thread
— Microstepping Capability: Full, 1/2, 1/4, I . .
1/8, 1116, 1/32, 1/64 / 0500(127) | 0.78(19.8) 0 0 905 805
— Graphic User Interface glletﬂ st 0750 (19.08) | 1.03(26.2) 0 0 -007 -807
aptive Shaf
— Auto-population of Drive Parameters 1000054 | 128(329 0 0 910 810
— Programmable Acceleration/Deceleration and Current Control & 1.250(31.8) | 153(389) 0 0 -912 812
1.500(38.1) | 1.78(45.2) 023269 | 009125 | -915 815
3 Available Designs Size 17 p Size 17
) ) . Non-Gaptive Shaft A Bxternal Linear 200(60.8 | 228(57.9) | 0732(186) | 0591(15.0) | -920 -820
— Captive — Non-Captive — External Linear T
2500(635) | 278(70.6) | 1232(313) | 1091(27.7) | -925 -825
NOTE: For more information see the Haydon Kerk IDEA™ Drive Data Sheet.
Non-Captive Lead Screw
] ! . r e o ; —————(524:08 ————————~
Size 17 Single Stack Max: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step order Dimensions = () inches as2 o
Captive M43HG  — - ! Sorew 218" (5.54 mm) Code L.D. ’::‘32‘ (2.03 £ 0.25) 0
inches mm ™ .08:.010 ] "
PartNo. | _Non-Captive waste - - 00012 0030° N B DouBLE °22 Grax s &[] |
External Linear ' : : STACK X a6 o Dt
EW3HG - - 00024 0060* K (55.0) 2(6.35) 0.250 X (3.8) 0.15 DEEP
Wiri Bipol " Up to 10-in (254 mm) standard 2.28 (.00 031,04 £.08)
iring ipolar .00048 .0121 J screw lengths. Longer screw /F 2 2.0 508 31,04 1,08
. L . 22 4.
Winding Voltage 2.8VDC™ .00098 0243 Q lengths are avalable. SINGLE STACK wa'x 0765 @ 8675 00,
' 00192 0487" R . . B(5.54 0218 op 45.32 ’
Part numbering information on page 7. **Contact Haydon Kerk if a higher voltage motor is desired. . . usB, . (56.6) 2.23 — o OR UNC-2A 0 (42.20)
Special drve considerations may be necessary when leaving shat fll extended o fuly retracted. - CONNECTOR SINGLE STACK 0(6:35) 0.250. 1READ WITHIN e 166 ]
Linear Travel / Step - (70.6)2.78 | 2;?3 égg::) OF MAX
" Order DOUBLE STACK
. o . Screw 0 .250" (6.35 mm) Code I.D.
Simple to use IDEA™ Drive software with on-screen buttons inches mm
and easy-to-understand programming guides 100015625 10039 p
Sof‘tware program generates motion -0003125 0079 A External Linear
profiles directly into the system and also .000625 .0158* B
by-ins exoulon o moton oy Wz [ o C Dierors = s - o omesen o 4ndn
- 1.36 6.0 +.031 .5-
for easy troubleshooting. “Values truncated. T (.00 4% #4-40
.0) (¢ (19.05) —| UNC-2B
PO oo| b
367 0.002 1 o1s DEEP
(58.0) { 3X 8 (3.56) o
2.28 0.14 ON (31.04 +.08)
HELET Up to 10-in (254 mm) standard ’]E ©(19.05)0.75 1.22 +.003
L screw lengths. Longer screw lengths l | ¥ - BOLT CIRCLE
Destination Swrt Jia:20 il 3 SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250
e el e (56.6)2.23 _ DOUBLE STACK = @(6.35) 0.250 o250 °2.20
e — T SINGLE STACK (2.03 £ 0.25) : = max
ot Curentostion:  0.000in. ._D c%%fs) 52128‘: Kﬁ .08 +.010
(o] [we oeooe
Outputs: O 0O O

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

Prefix

Series Number

Identifying the Hybrid Part Number Codes when Ordering

e QB v QB 0

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 numliers External (use “E" 6 wire) J = .00048-in (0121) Custon ¥ motor series product page.)

Data Sheet) represen “K” Prefix f . » ustom V available . §

) approximate or o et or G=IDEA Q = .00096-in (0243) Suffix also represents:
E = External ! External version) Drive (Size i
‘ width of motor P = .00015625-in (0039) =20 =fEiie

K= External with body) J=09° 17, 43000 : . 900 = External Li ith

40° thread Non-captive Series, A =.0003125-in (.0079) h grea;e asgl}ianélza;ﬂl

form K = 0.9° Captive or Bipolar B = .000625-in (.0158) R ———
P = Proximity External (use “E” only) €= 00125-in (0317) —XXX = Proprietary suffix

Sensor or “K” Prefix for ot : assigned to a specific customer
S — Home Position External version) R =.00192-in (.0478) application. The identifier

- 0‘ BIAEELT can apply to either a standard
Switch 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 / WHITE

GREEN | WHITE
[ ]
GREEN +V

+V
. :
Q1 Q2 Q5 Q6
Q3 Q4 Q7 Q8
Hybrids: Stepping Sequence
Bipolar 02-03 [ 01-Q4 06-7 05-08
% Step
E 1 ON OFF ON OFF
= 2 OFF ON ON OFF |8
l 3 OFF ON OFF ON g
4 ON OFF OFF N |E
1 ON OFF ON OFF

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

128 %"audqnw AMETEK

RED
[ ]
BLACK

[ ]
~ |RED/WH|GREEN GRN/WH
—|L_Q1 Q2 Q3

+V
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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.

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

.
.

anst

Electrical Specifications

. . Minimum Typical Maximum Units
30 mm M43000 Series Size 17, , [16.26] L
P 2 o Input Voltage 45 5.0 55 DG
JAy m— Output Signals 45 5.0 5.5 VDC
1 i 2 channel quadrature TTL squarewave outputs.
:\ ' 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 LU [45.71 Optional index available as a 3rd channel (one pulse per revolution).
non-captive motors. External linear VT ®
shaft extension is available upon (Y Operating Temperature
request. Vo - .
Vo . Minimum Maximum
o Size 17
b - 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 +5VDC Power *Index Pulse Channel not available.
8 +5 VDC Power
Single Ended Encoder - Pinout - Size 17
9 Channel B — " — " i
C tor Pin # Description Cc tor 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 Lz2maxt

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 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 # S0GB-PASK-2 1| Phase2Sart | Phase2Stat aw
Mating Connector: 2 Open Phase 2 Common - —"' "— (r.20)
JST part # PAP-06V-S 3 | Phase2Finish | Phase 2 Finish Green _{ =
Haydon Kerk Part #56-1210-5 (12 in. Leads)

4 Phase 1 Finish Phase 1 Finish RW hangE-rAsk2 | (1270
Wire to Board Connector: 5 Onen Phase 1 Common _
JST part number SPHD-001T-P0.5 P

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 Actuato N W! _ AF 43000 MAX Series  Size 17 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw

[422MAX] e [47.75MAX]
Dimensions = (mm) inches 0 1.66 MAX 1.880 MAX "DnalyI nEn'g(ION
[31.042.08] le— [2.03.25] FULLY
_ B0% performance ncrease 01.222:.003 ~080+.010 RETRACTED
compared to standarg size 77 [12.‘333]
Integrated connector option available [6.73] A .625 :I k
1265
= g1l o
) o .375- .250 (6.35)
+.000
M43000 MAX Series Double Stack @866 002 P ?‘:E;;m%srz?(gggﬁezg INcH
Size 17 Hybrid Linear Actuators axs4-40 UNC 28 THREAD TG WITHIN 060 (1.27) OF DIMENSION "A" MAX [-—
:s)‘([:nl\;D:gI;_lych) Or (MUST BE SPECIFIED WHEN ORDERING)
(STANDARD METRIC)
IHREADXO'IHSB'I)DEEP [ ]
Exceptional performance and new linear MUST BE SPECIFIED #26 AWG _/N\ 304.8:12.7]
motion design opportunities, now with 30% WHEN ORDERING) Stroke Dim. "A" Dim."B" | Suffix# | M4x0.7 Thread LEADWIRES — yym 121/
performance increase 0.500 (12.7) 0.78(19.8) 002(0.51) | —905 -805
o ) 0.750 (19.05) 1.03 (26.2) 0.27(6.86) | —907 -807
The M43000 Max Series is available in a wide variaty
of resolutions from 0.000625-in (.0158 mm) per siep Size 17 1.000 254 1266625 | 052132 ] 910 =10 [127:3.2)
t0 0.005-in (.127 mm) per step. The motors can also Non-Captive Shaft 1.250 (31.8) 1.53 (38.9) 0.77 (19.56) | -912 -812 1/2'41/8"
be milcrgstepped for evenlvfiner resoluti?ns. The S\lée 17 1,500 (38.1) 1,78 (45.2) 1.02(2591) | -915 -815 - 1
5.
%%117[),3) tack actuator delivers thrust of up to 75 200608 oBe9 | 1e2@es)| o2 0
E\the 17| . 2.500 (63.5) 278(706) | 202(51.31) | 925 -825
ernal Linear
3 Available Designs Non-Captive Lead Screw
. f——— . E— | 2.4 |
— Captive Dimensions = (mm) inches o [:,262 m;] [;.500::);3]
— Non-Captive
J— 2.03+.25]
 bterma Liner [t o — g ——
Size 17 Integrated connector option available N
Captive Shaft [6.35]
P . ‘+‘ - 350 I
4-in [101.6 mm] [z20.5 -os] |
standard screw lengths. 866" 007 D
Size 17 Max Double Stack Max: 43 mm ( id Li Linear Travel / Step Longor screw lenglhs are available. L pasosn]
Captve — . Screw 0.1875"(4.76mm) c(?(;g‘irn } ]
inches mm ¥
Part No. Non-Captive masl4 - - ! = &ﬁ,{'ﬁ‘;ﬁ.{‘é‘fé ok [s0sgs127]
External Linear , 000625 | 0158 d {0 oA 1N 2 CTAPARD et OF
- - * THREAD TO WITHIN .030 (0.762) OF SHOULDER {
Esa 00125 0317 c {N?L:SST :ze ’SPE(E:IFIED WHEN ORDERING) (MUST BE SPECIFIED WHEN ORDERING) [1'/2,‘;"7213/%!
Wiring Bipolar .0025 .0635 Y :
Winding Voltage 2.8VDC 5.8VDC 13.8VDC .00375 0953 AG [2zan]
0 1.661 MAX
Current (RMS)/phase 26 130 550 mA 005 Bl Z l152.40-76] p——
- “Values truncated. [312.08] 6.0002.030 71,880 MAX
Resistance/phase 11Q 45Q 250 012222003 fago:a5] — [—
Standard motors are Class B rated for maximum temperature )
Inductance/phase 2.4mH 10.5 mH 52 mH of 130°C. External Linear
Power Consumption 15W - — ) Dimensions = (mm) inches |
Special drive considerations may be necessary when leaving shaft
Rotor Inertia 78.2 gcm? fully extended or fully retracted. _T
. . . [6.35]
Temperature Rise 135° F Rise (70° C Rise) Integrated connector option available 250
. . EXTERNAL LINEAR NUT
Insulation Class Class B (Class F available)
V¥ 0o SATTARD e CoTHRERD
- 3
Weight 14 0z (400 g) 440 [101.6 mm] X0.15 (3.8 D e
Insulation Resistance 20 MQ standard screw lengths. [25.40) LEAD WIRES [304.8212.7]
Longer screw lengths are available. #1000 | 12120
Part numbering information on page 6. ol 1s %g 1
3X (@3.56)@.140 ON
(219.05)2.750 1
BOLT CIRCLE
[s.sl]__‘ L
150 [19.05] [‘|2.7=‘3.2!
T 750

130 y‘"a da",-m '\METEK’@ www.haydonkerkpittman.com www.haydonkerkpittman.com ’j"a gﬁﬂ.ﬂ AMETEK®

yoon



AF 43000 MAX Series e Size 17 Double Stack Stepper Motor Linear Actuators

FORCE vs. PULSE RATE — Chopper —Bipolar —100% Duty Cycle

— 0 .250 (6.35) Lead Screw

— 8:1 Motor Coil to Drive Supply Voltage

180 .000625" (.0158)

1
8

100125" (.0317)

Force (Ibs.)
/
y

80

600

500

e
8
Force (N)

60

40

200 400 600 800 1000 1200

Pulse Rate? full stéps/sec.

300

100

1400 1600 1800

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

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

Size 17

X X Captive Shaft
— Auto-population of Drive Parameters »
— Programmable Acceleration/Deceleration and Current Control /é
3 Available Designs S 17 Size 17

Non-Captive Shaft External Linear

— Captive — Non-Captive — External Linear

FORCE vs. LINEAR VELOCITY — Chopper — Bipolar

—100% Duty Cycle

—8:1 Motor Coil to Drive Supply Voltage

1
(25.4)

2 3 4
(50.8) (76.2) (101.6)
Linear Velocity: in/sec. (mm/sec.)

180 800
160 -
140

.000625" 600
(.0158) [5]
120
500
"100

g’ 400 =

£ 00125" [ 3

g 80 (.03175) g

s

& 300
60 \\\

3 200
0 \ 0025
.00375"
(0953) | AG ] 008"
20 p 100

(127)

0
5 6

7
(127.0) (152.4) (177.8)

NOTE: All chopper drive curves were created with a 5.8 volt, 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.

132 SHaydon(kend  AMETEK
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Size 17 Max Double Stack: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive waMG - - ' Screw 0 250" (635 mm) Code I.D.
Part No. Non-Captive t inehes mm
' d wee - - 000625 0158" B
External Linear EMASMG - _ t 00125 0317 c
Wiring Bipolar 0025 .0635* Y
Winding Voltage 2.8VDC™ .00375 .0953* AG
'Pan numbering information on page 7. **Contact Haydon Kerk if a higher voltage motor is desired. 005 A2r z

Special drive considerations may be necessary when leaving shaft fully extended o 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
profiles directly into the system and also
contains a “debug” utility allowing line-
by-line execution of a motion program

Fle Edt Realime Drve Commands Proy

for easy troubleshooting.
o .
: e (e )
H s Crenrror |
g

Destination strt ] tabel)

bl —

Ready..

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

Captive Lead Screw

Dimensions = (mm) inches

AF 43000 MAX Series  Size 17 Double Stack Stepper Motor Linear Actuators with Integrated IDEA Drive

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Coils Code ID Resolution Voltage Suffix

(include only when Designation L=1 .8° 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 = 13.8V0C (Refer to Stroke chart on Captive
Synchronous (Series numbers External (use Drive (Size Y = .0025-in (0635) ) - motor series product page.)
Data Sheet) represent “E"or *K” Prefix 17, 43000 i ‘ Custom V avaiable Suffix also represents:

E = External a_ppronmate for External Series, AG = .00375-in (.0953) ” -

K = External with width of motor version) Bipolar Z = .005-in (.127) -800= ME‘UIC )
40° thread bok) only) —900 = External Linear with
form grease and flanged nut

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

S — Home Posit application. The identifier

- SOTeh Csion can apply to either a standard
Wit or custom part.
NOTE: Dashes must be included in Part Number (<) as shown above. For assistance call our Enginering Team at 203 756 7441,
Hybrids: Wiring Hybrids: Stepping Sequence
BIPOLAR
RED Bipolar 203 [ o1-04 06-07 05-08
® Stel
[ T
o
RED | WHITE = 1 ON OFF ON OFF
GREEN / WHITE = 2 OFF ON ON OFF §
® l 3 OFF oN OFF e
+V GREEN +1V 4 ON OFF OFF oN |2
hd hd 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

DIMENSION “B (34.6) ; " »
RETRACTED .08 +.010 0.64 S
I =
2 6s0.210 679
@ (6.35).250 == 4 (;gg”) @ (22.0) (+ .00)
' (~0.05;
(58.0) l *.00
2.28 ] @ 8675 002 (31.04 +.08)
4 @) @(9.53).375 - 1.22 +.003
EXTERNAL STOP WITH M4 X 0.7-6g
1 DIMENSION OR #8-32 UNC-2A THREAD WITHIN o @2.20)
e “A” MAX 0.05 (1.27) OF SHOULDER 20 =]
1.66 MAX
(56.6) 2.23
le—  SINGLE STACK —={
(70.6) 2.78
DOUBLE STACK "
— k | D k .
Stroke Dim " Sipgle Stack | Double Stack | Sufict | Max0.7 Threag
0500(127) | 0.78(19.8) 0 0 -905 -805
0.750(19.05) [  1.03(26.2) 0 0 -907 -807
1,000 (254) | 1.28 (32.5) 0 0 -910 -810
1.250(318) | 1.53(38.9) 0 0 -912 -812
1500(38.1) | 1.78(45.2) 0.232(5.9) 009125 | -915 -815
200(50.8) | 2.28(57.9) 0.732(186) | 0591(150) | -920 -820
2500 635) | 2.78 (70.6) 1.232(31.3) | 1.091(7.7) | -925 -825
Non-Captive Lead Screw
(152.4 + 0.8)
Dimensions = (mm) inches 6.0 £.031
(34.6)
1.36 (2.03 £ 0.25)
— 6.4
) et s
= %?L"CB',‘(E UNC-2B THREAD
(55.0) 2(6.35) 0.250 X (3.8) 0.15 DEEP
Up to 10-in (254 mm) standard 2.28 [}

(+.00) 0(31.04 +.08)
screw lengths. Longer screw 2 (22.0) g 05) | 1.22 +.003
lengths are available.

9 SINGLE STACK 'y g.7.69 @ 8673, our?z
I 1 ©(5.54) 0.218 op 4339
U (66.6)2.23 — OR UNC-2A 0(42.20)
CONNRCTOR SINGLE STACK 9(6.38) 0.250 1ReAD WITHIN L1 ]
e (0.6y278 | 0.03 (0.762) OF MAX
DOUBLE STACK SHOULDER
External Linear
Dimensions = (mm) inches 4 x M3 x
(34.6) (1524 £ 0.8)
136 _’1 60 £031 0.5-6g OR
' (z.00 ey
Y 19.05) -
@ (22.0) (:00005) (19,05 . Unc-28
867 % (3.81) 3.8) 0.15
2867 3 002 — s )
i 3x o350 0(31.04 £.08)
1.22 003

Up to 10-in (254 mm) standard
screw lengths. Longer screw lengths
are available.

1 HHaydanlked  AMETEK

(58.0)
2.28

pu—
e 56.6)2.23 ]
SINGLE STACK
e (0.6)278 |
DOUBLE STACK

SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250

DOUBLE STACK = @(6.35) 0.250

(2.03 £ 0.25)
.08 +.010

@(l 9 05) 0.75
BOLT CIRCLE

@(25.4)
1.0

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

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

Encoder on Size 23
hybrid motor

.
.

0 oS
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder | | | - :
module incorporates a lensed LED light source and monolithic photodetector array o
with signal shaping electronics to produce the two channel bounceless TTL outputs. " "
Electrical Specifications
. . Minimum Typical Maximum Units
30 mm M43000 Series Size 17, , [16.26] w
P e 2 o Input Voltage 45 5.0 55 VDG
— Qutput Signals 45 5.0 5.5 \VDC

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

%
o8
ey

]

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

reauest. Vo _ Minimum Maximum
. Size 17
i - 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 +5VDC Power *Index Pulse Channel not available.
8 5VDC Power
hi Single Ended Encoder - Pinout - Size 17
9 Channel B — " — " i
C tor Pin # Description Cc tor Pin # Description
10 Channel B +
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A

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

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.

ear Actuators

Size 23
External Linear

Size 23
Non-Captive Shaft

Integrated Connectors

Hybrid Size 17 Max linear actuators are available with an integrated connector. Offered alone or with a harness
assembly, this connector is RoHS compliant and features a positive latch in order for high connection integrity.

[42.2mAX]
166 MAX SQ

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 | Phase2Start | Phase2Start aw
Mating Connector: 2 Open Phase 2 Common - —‘| % [
JST part # PAP-06V-S — — 028
3 Phase 2 Finish Phase 2 Finish G
Haydon Kerk Part #56-1210-5 (12 in. Leads) a6 £ s 26 £ e reen | 8L H
4 Phase 1 Finish Phase 1 Finish RW {1550 A | (1270
Wire to Board Connector: ot
5 0 Phase 1 C -
JST part number SPHD-001T-P0.5 El 2D L
6 Phase 1 Start Phase 1 Start Red
< ®
136 %”ayﬂqﬂ AMETEK www.haydonkerkpittman.com

Size 23: 57 mm (2.3-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord
» rder
Captive 57H4 - - ' 57HG - - ' Sorew 0 3757 (.53 mm) Code I.D.
inches mm
Part No. Non-Captive - - ' - - '
P St Sree 0003125 0079* A
External Linear E57HA  — - ' E57THE - - ! 0004167 0105° S
Wiring Bipolar Unipolar* .0005 0127 3
Winding Voltage 3.25VDC 5VDC 12\VDC 5VDC 12VDC .0008333 0211 T
Current (RMS)/phase 20A 13A 54A 13A 54A A0 025 !
.002 .0508 2
Resistance/phase 1.63Q 3.85Q 222Q 3.85Q 222Q
*Values truncated.
Inductance/phase 3.5mH 10.5 mH 58 mH 5.3 mH 23.6 mH Standard motors are Class B rated for maximum temperature
Power Consumption 13W of 180°C.
Rotor Inertia 166 gcm?
Insulation Class Class B (Class F available)
Weight 180z(5119) Special drive considerations may be necessary when leaving shaft
Insulation Resistance 20MQ fully extended or fully retracted.
126, ** Unipolar drive gives approximately 30% less thrust than bipolar drive.
9 ° ®
www.haydonkerkpittman.com %"ayﬂgﬂ AMETEK 137




A 57000 Series * Size 23 Single Stack Stepper Motor Linear Actuators

Captive Lead Screw

(56.40 SQ. MAX) o (45.2MAX) __,
Dimensions = (mm) inches l—2.220 5Q. MAX 91 1780 MAX. DIMENSION
—) e "B" MAX
[47.1450.20) A9 [1.52:0.25)
4X ¢.2052.010, 1.856+.008 [22.23] — b 060+.010 FULLY RETRACTED
(5.202.25)THRU SQUARE 875
(127] [27.99] |
. 127 1.102
.50 l- ¢ I
(- @)
[12.7] ] = :T
[38.10:0.05] 1~ #.50 I I 375
$1.500+.002 EXTERNAL STOP WITH
#1/4-20 UNC-2A (STANDARD INCH)
OR Méx1.0-6g (STANDARD METRIC) DIMENSION
THREAD TO WITHIN .050 (1.27) OF | B (5.08)
SHOULDER A" MAX— .200
(MUST BE SPECIFIED WHEN ORDERING) (304.8412.7)
Stroke Dim. "A" Dim, "B" Suffix # | M6x1.0 thread 12'¢1/2"
0500 (12.7) | 1.01 (25.7) 0.06 (1.5 -905 -805 p—
0.750 (19.05) | 1.26 (32.0) 031 (7.9 907 —807 LEAD WIRES
1.000 (25.4) | 151 (384) 0.56 (14.2) -910 -810 [ (127023.2)
1.250(31.8) | 1.76 (44.7) 0.81(20.6) -912 812 1/2'21/8"
1.500(38.1) | 2,01 (51.1) 1,06 (26.9) -915 -815
200(508) | 251(638) 156 (39.6) -920 -820
2500(635) | 3.01(76.5) 2,06 (52.3) -925 825
Non-Captive Lead Screw (56.405Q. MAY)
p 2.220 5Q. MAX [152.40:0.76]
Dimensions = (mm) inches 6.000+.030
mm [47.1420.20) [1.52:028) || ws.2MAX)
4X (5.208.25) | 1.856:.01 .060+.010 1,780 MAX |
$.2052.010 THRU -

Up to 10-in (254 mm) standard

® @

[12.7]
.500

screw lengths. Longer screw I_
lengths are available. [38.10:0.05] — D ! [9.53]
$1.500£.002 | ®.375
#1/4-20 UNC-2A (STANDARD INCH) aﬂr [304.8212.7]
OR M6 x 1.0-6g (STANDARD METRIC) — 1241/2"
THREAD TG WITHIN .050(.127) OF SHOULDER 2283 b
(MUST BE SPECIFIED WHEN ORDERING) i [12'7:3.2]
1/2"£1/8"
. (56.40 SQ.MAX) o (45.2 MAX)
External Linear [— 2.2205@. MAX [122‘5333(%; ! 1.780 MAX
S [1.5220,25]) ~{}e—
- [47.1420.20) .060+.010
Dimensions = (mm) inches 1.856+.008
Loz [
375 - |
. EXTERNAL LINEAR NUT
Up to 12-in (305 mm) standard I
screw lengths. Longer screw lengths & [31.75] [5.08)
are available. 2 OV P1.25 200
(5.20$.25)
38.1020.05] 4X 9.205+.010 THRU
1.500+.002 (304.8£12.7)

138 S\ Haydon(kerd)

3X (.14(3.56) SPACED ON
.875(22.22) BOLT CIRCLE

fa%a?ﬂ}
J

[25.40]

1.00

[4.76)
188

12"¢1/2"

|

(12.7*3.2)'
1/2'¢1/8"

AMETEK
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A 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 | + 1400
3004
0004167” T
2501 (010584)[5 | | .
= A Recommended -
o 200 =
a Load Limit 4800 o
S e
150 4= 5]
E 4600 W&
100l -:000833" (.0211) w00
.001" (.0254) T
501 .002"(.0508)[ 2 | 4 200
0 1+ 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
— 0 .375 (9.53) Lead Screw
350
.0003125” — 1400
30044 (.0079) (a]
0004167" T2
250 3
(.0105) S
=200 Recommended =
2 .0005" E Load Limit 1800 g
3150 (.0127) £
e | .0008333” -+ 600 &
2 ,}.0211)
1004 .001”
k ((0254) (1] 1400
.002”
S (.0508) 2] 200
0 f } t f } 0
0 0.5 1 1.5 2 25 3
(12.7) (25.4) (38.1) (50.8) (63.5) (78:2)

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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&F 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 (.35 mm) Code I.D.
PartN Nom-Cani ; : inches mm
art No. lon-Captive -Hl- _Hl-
r o o 000125 0031 7
External Linear Bk4 - - ' K6 - - ' 00015625 | 003969 P
Wiring Bipolar Unipolar** .00020833 | .00529166 X
Winding Voltage 3.25VDC 5VDC 12VDC 5VDC 12VDC .00025 .00635 9
Current (RMS)/phase 20A 13A 0.54 A 13A 0.54 A 0004167 | 01058418 S
. .0005 0127 3
Resistance/phase 1.63Q 3.85Q 222Q 3.85Q 2220
.001 .0254 1
Inductance/phase 4.2mH 13 mH 68 mH 6 mH 27 mH “Values truncated.
Power Consumption 13W NOTE: Refer to performance curves on previous page for codes
831,
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 with two available lead screw diameters
120
.00015625" (.00396!)@ 500 %04 .Oogagggg” E’ o
1004 & )
.00020833" (.00529166) [ X | 804 4350
804 T 70 00025" -+ 300
s .00025" (.00635) [ 9 ] - o {-00635) D!
g % 4300 2 g 1250 2
3 : ] e TH] laod
© a4 o0 © $ Liso
04
204 100 20 %0
10+ T80
04— } t } } + } } ; + ; - ; ' 0
100 200 300 600 1000 1200 1400 1800 ] 0.05 1

0.15 0.2 025 03 0.35 0.4 0.45
(381) (5.08) (6:35) (7.62) (8.89) (10.16) (1143

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

400 800 0.
Pulse Rate: full steps/sec. (127) (254
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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A&F 57000 Series * Size 23 Single Stack Stepper Motor Linear Actuators

Identifying the Hybrid Part Number Codes when Ordering

_ T T

Prefix Series Number Coils Code ID Resolution Voltage Suffix
(include only when Designation F= 1.8° 4 = Bipolar Travel/Step 3.25 = 3.25VDC Stroke
using the following) 5? = 57000 Non-captive (4 wire) 7 =.000125-in (.0031) 05=5VDC Example: =910 = 1-in
A=A Coil (See AC (Serles numbers H = 1.8° Captive or 6 = Unipolar S = .0004167-in 122 12V0C (Refer to Stroke chart on Captive
Synchronous represent External (use “E" (6 wire) (.01058418) motor series product page.)
Data Sheet) approximate or "K' Prefix for 3= 0005-n (0127) Custom V available Suffix also represents:
E = External width of motor External version) )
) body) 1=.001-in (.0254) —800 = Metric
K = External with J=09° . . .
40° thread Non-captive A =.0003125-in (.0079) —900 = External Linear with
i K = 0.9° Captive or T = .0008333-in (.0211) grease and flvanged nuf
P = Proximity External (use “E" 2= .002-In (.0508) —XKX = Proprietary suffix
Sensor or “K” Prefix for as&gneiq Kt)' a S?’ﬁmf'ﬁ ctﬁomer
_ iti i High Resolution application. The identifier
S= goTehPosltlon External version) " can apply to either a standard
i N ( 003969) 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
[ ]
RED / WHITE
GREEN / WHITE BLACK
[ ]
+V GREEN +V
SL ¢ é
Q1 Q2 Q5 Q6 +V [
RED/WH|GREEN GRN/WH
Q3 Q4 Q7 Q8 -l_- Q1 Q3
Hybrids: Stepping Sequence
Bpolr | 0203 | o104 | 0607 | 0508
@ Stel
% p
S 1 ON OFF ON OFF
o
= 2 OFF ON N OFF |8
l 3 OFF ON OFF oN |8
4 OoN OFF OFF oN B
1 ON OFF ON OFF

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

wunw.haydonkerkpittman.com
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AF 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
[ %2 1

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

Encoder on Size 23
hybrid motor

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 45 5.0 515) \VDC
Qutput 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).

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
— Captive

— Non-Captive

— External Linear

The Size 23 actuator delivers thrust of up to 200 Ibs.

Size 23
Double Stack
hon-Captive Shaft

b (890 N).
request. .: ,} Operating Temperature SESD%ES Stack
i . Minimum Maximum Extemal Linear
s Size 23
- 40°C (- 40°F) 100°C (212°F)
Size 23
Double Stack
Differential Ended Encoder - Pinout - Size 23 Mechanical Specifications Captive Shaft
Connector Pin # Description Maximum
1 Ground Acceleration 250,000 rad/sec2
2 Ground Vibration (5 Hz to 2 kHz) 209 . n " .
3 Index Size 23 Double Stack: 57 mm (2.3-in) Hybrid Linear Actuatol Linear Travel / Step ord
- ” rder
4 e Captve o - - Sorow 0375 053 M| g p,
5 Channel A— 4 Standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR) Part No. Non-Captive sl _ 'g?;; UT;HT 3
. CPR 200 400" 1000 2000 - : :
6 Channel A + Size 23 External Linear E5TM4 - - ! 001 0254* 1
7 +5VDC Power PPR 800 1600* 4000 8000 = : - .
) 5 VDC Power 'Icgdex Puls? Ch:ar&ngl nolt availlaple. Wiring Bipolar 002 0508 2
: m i ntact us for additional resolution options Winding Voltage 3.25\DC 5VDC 12VDC .0025 .0635 Y
Sl Single Ended Encoder - Pinout - Size 23 Carrent (RMS)/phase P 2130 ™ 005 127 z
10 Channel B + Connector Pin# |  Description | Connector Pin# |  Description i ’ I . Values tiuncated.
R /phase 098 Q 2310 13.33Q
1 Ground 4 +5VDC Power Standard motors are Class B rated for maximum temperature
- Inductance/phase 2.3 mH 7.6 mH 35.0 mH 0f 130°C.
2 Index (optional) 5 Channel B
Power Consumption 21.6 W Total
3 Channel A 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 320z (958 g)
Insulation Resistance 20 MQ
*Part numbering information on page 131.
<9 ® 9 i ©
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A&F 57000 Series * Size 23 Double Stack Stepper Motor Linear Actuators AF 57000 Series * Size 23 Double Stack Stepper Motor Linear Actuators

Captive Lead Screw (564050, wAY — s —] FORCE vs. PULSE RATE
[ 2220 SQ. MAX [1191] DIMENSION Chopper
[47.1420.20] 469 T [1.52:0.25) 1 B MAX -
* ; - FULLY RETRACTED )
[ s T lz S il ~ Bpr
_ '@ 27.99) _ 0
liz7] [ ! 100% Duty Cycle 206
_L —(.375(9.53) Lead Screw
+ 1200
- (- o ) 2504
.50 / = :T 0 L 4 1000
EXTERNAL STOP WITH 1 i [?5?3] Recommended
#1/4-20 UNC=2A (STANDARD INCH) 200 "
OR Méx1.0-6g (STANDARD METRIC) BIVENSIOH \ Load Limit 100
[38.10+0.05] THREAD TO WITHIN .050 (1.27) OF SHOULDER | BANERRION | - " =
$1.500+.002 %gfgg)*fmg (MUST BE SPECIFIED WHEN ORDERING) o 001" Z
208 (304.8412.7) 21504 . g
12'£1/2 5 4 500 g
Stroke Dim. "A" Dim. "B" Suffix # M6x1.0 Thread #22 Ayng g L
0.500(127) | 1.01(25.7) 00) -905 -805 LEAD WIRES 1004 4 400
0.750(19.05 | 1.26(320) | 0.110(277) -907 807 (12.7043.2)
1.000 (25.4) | 151(38.4) | 0.360(7.37) -910 810 VI 50} .0025" (.0'535) 1 200
1250 (31.8) | 176 44.7) | 0.610 (15.47) -912 -812 w
1500 (38.1) | 201 (51.1) | 0.860 (21.83) -915 -815 0 i f . -005"(127) @ | y | " Jdo
200(50.8) | 251638 | 13603452 | -920 820 : ! ; ! L ' : ' ' ' '
&8 G2 B9 100 200 400 600 800 1000 1200
2500 (635) | 3.01(76.5 | 1.860 47.22) -925 825 Pulse Rate (full steps/sec.)
Non-Captive Lead Screw o biszaioze) 1
' o O 2.220 MAX [1.52:0.25)
Dimensions = (mm) inches I__ [47.1420.20] .nwz. [66 MAX]
O 1.856:.008 2.598 MAX
> - FORCE vs. LINEAR VELOCITY
tiz7) L — Chopper
Up to 18-in (457 mm) standard ~ Bipolar
screw lengths. Longer screw [o.53] —100% Duty Cycle 350
lengths are available. 1] @.375 1460
#1/4-20 UNC-2A (STANDARD INCH) - 0 ‘375 (9I53) Lead SCFBV\/ ]
OR Mé x 1.0-6g (STANDARD METRIC) 300 T
[5 21*0.25] THREAD TO WITHIN .050 (.127) OF SHOULDER ' 0005 »
Y irg s (MUST BE SPECIFIED WHEN ORDERING) ] [5.92] T lauﬁstlzfl °\ - —+ 1200
[33.10:0.05] 233 |EAD WIRES 12°41/2 250 \ (.0127)
1.500+.002 T
o \ {1000
e ~=500 1 Recommended =
- - L.001” Load Limit dsoo =
External Linear e (ssaomnd] = | (.0254) gpo» 8
H.2:20MAX [152.36:0.76) [esmax] —f g 150 4 \ (:0593) S
Dimensions = (mm) inches u[ff'.s:foﬁl —l &0 11.52:0.25] — | — L o —+ 600 w
R 602010 = ! ”
- 5 . 1004 S .0025 4 400
® N\ _ . N (.0635)
cf“ 1 ] 50-¢ / -005" ~ 200
(- | (-127)
Up to 12-in (305 mm) standard X | 1 | ——
screw lengths. Longer screw lengths \ [9,53]J - EXTERNAL LINEAR NUT I 0 0 'II é é "* ‘5 é 7 0
are available. .375 [31.75)
| ®1.25 = (25.4) (50.8) (76.2) (101.8) (127.0) (152.4) (177.8)
e N o L — Linear Velocity: in/sec. (mm/sec.)
[15.88) [304.8:12.7]
@.625 A » 12'¢1/2"
f Fomam
[4.76]
188 =
[2,55? l._ [12.7£3.2) }

172'51/8"
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AF 57000 Series * Size 23 Double Stack Stepper Motor Linear Actuators

-_-_“_ — T

S = Home Position

Switch

Identifying the Hybrid Part Number Codes when Ordering

Prefix Series Number Coils Code ID Resolution
(include only when Designation L=1 .8° 4= Bipolar Travel/Step
using the following) 57 = 57000 Non-captive (4 wire) 3 =.0005-in (.0127)
A=ACoil (SeeAC  (Serles "”mlt’efs M = 1.8°Captive or = .001-in (.0254)

Synchronous represen External (use — 002-i

Data Shee) approximale “E” or *K” Prefix 2=.002 " 40508
E = External width of motor for External Y =.0025-in (.0635)
K = External vith body) version) Z=005-in (127)

40° thread

form
P = Proximity

Sensor

Voltage
3.25=3.25VDC
05=5VDC
12=12VDC
Custom V available

Suffix
Stroke
Example: =910 = 1-in
(Refer to Stroke chart on Captive
motor series product page.)
Suffix also represents:
-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

Q1 Q2

+
0—<

Q3 Q4

BIPOLAR

GREEN / WHITE
[ J
GREEN +V

s

Hybrids: Stepping Sequence

Q5

Q7

146 §A"ay.,¢,1,,gm m AMETEK

Bpolr | 0203 | o104 | 0607 | 0508
% Step
gl 1 ON OFF ON OFF
= 2 OFF ON ON OFF |8
l 3 OFF N OFF oN |8
4 ON OFF OFF on |2
Q8 1 ON OFF ON OFF
Note: Half stepping is accomplished by inserting an off state between transitioning phases.
Q8

www.haydonkerkpittman.com

57000 Series ® Size 23 Double Stack Step

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

¢ negel
L

|

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

Encoder on Size 23
hybrid motor

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 45 5.0 515) \VDC
Qutput 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
Size 23
- 40°C (- 40°F)

Maximum
100°C (212°F)

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)
5 Channel A + Size 23 CPR 200 400" 1000 2000
7 +5VDC Power PPR 800 1600* 4000 8000
8 +5VDC Power 'Icggfa)x(ctpElss?otr;g?im?gnngltrzgllﬁgtl)? options
- s
10 Channel B + C tor Pin # Description Cc tor Pin # Description
1 Ground 4 +5 VDC Power
2 Index (optional) 5 Channel B
3 Channel A

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

A 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators

Captive Lead Screw (86.31 5Q. MAX) o 8S6MAY)
. ! ‘ l— '3.398 5@. MAX [17.40 MAX] +—] 3093 MAXS DIMENSION
87000 Senes Dimensions = (mm) inches [69.3420.20] ' "B" MAX
i ; : 2.730+.008 [38.52] -‘égfou-fg] FULLY
Size 34 Hybrid Linear Actuators SQUARE £ _ RETRACTED
[16.66) ]
Size 34 036 2 l
Our largest, most powerful linear actuator Captive St T
Size 34 incorporates the same precision, high performance and
durable patented designs featured in our entire hybrid product line. [‘201.52735]_ % 5.88]
y H —] .625
o . s 40.01
3 Avilable esigns A Al B T
— Captive [6.5820.25] [73 00 l 10 BE WITAN 030 (0.76) OF SHOULDER DIMENS)ON__I L[, 98] |
— Non-Captive 4X ©.259:.010 THRU & .o.ggo (MUST BE SPECIFIED WHEN ORDERING) AT MAX 393
+.
— External Linear 2875707 e a (3?422;3‘1137)
o ‘ Stroke Dim. "A" Dim."B" | Suffix# | M12x1.75Thread LEAD WIRES ~ }
The 87000 series delivers forces up to 500 Ibs. (2224 N) in a 0500 (127 PP 00 o0 o0
compact, 3.4-in (87 mm) square package. Available in a wide 500 (127) 256112 O
variety of resolutions, from 0.0005-in (.0127 mm) per step to 1.000 (25.4) 1.725(43.82) | 0.25(6.35) =910 -810
0.005-in (.127 mm) per step. Speeds exceed 3.0-in (7.62 cm) 1500(38.1) | 2.225(652) | 075(19.05 | -915 815 G20
per second. 200608 | 2725(9.22) | 125@175 | 920 820
In addition to our standard configurations, we can custom build 2500635 | S22(6192) | 17504445 | 925 -2
i ifi i Size 34
this powerful motor to meet your specific motion requirements. Ko ot St
. (86.31 5Q. MAX) (152.4020.76)
Non-Captive Lead Screw = 3.398 sQ. MAX 6.000£.030
|_(78.56 MAX)
Dimensions = (mm) inches [69.3410.20] 3.093 MAX
2.730+.008
i —={l=-[1.50+0.25)
SQUARE 059+.010
Size 34
External Linear [17.96] —L [
.707
Up to 18-in (457 mm) standard | ‘ |
screw lengths. Longer screw
lengths are available. I_
Size 34: 87 mm (3.4-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step ord . g= — %5':2?
" rder ; .
Captive el -HH- | T § Screw 0 .625”(15.88 mm) Code L.D. 0 [9.98] T
inches mm [6.58:0.25] 7303 0,05 393 = = [304.8+12.7])
Non- . . B gt 00 A D e s 12172
. - - - - o X 1.75= T
PartNo. | Captive 87F4 8774 -0005 0127 3 =002 35 BE WITHIN 030 (0.76) OF SHOULDER
External 000625 0158 B (MUST BE SPECIFIED WHEN ORDERING) - [12.743.2]
Linear wwo- - g - - 00125 0317 c {20 \es | ——— 1218
Wiring Bipolar Unipolar** .0025 .0635 Y
Winding Voltage | 2.85VDC | 5VDC 6YDC 12VDC 5VDC 12VDC Al 2 Z External Linear (86.31 5Q. MAX) l1s240:07¢)
. [=— 3.398 sQ. MAX o (78.56 MAX)
rrent (RMS)/ph ATA 12A 26A 1.3A 12A 1.3A Values truncated. ' ‘ — 3, —
il (IESE g 8 g g g g Standard motors are Class B rated for maximum temperature Dimensions = (mm) inches [69.34:0.20) [1.50£0.25) 3093 MAX
Resistance/phase 0520 160Q 2310 2230 160Q 9.230 of 130°C. 2730 000 0592010 ——=—
Inductance/phase 2.86 mH 8.8 mH 12.7 mH 51 mH 4.4 mH 25.5 mH l e =
Power Consumption 31.2W
il 2
Rotor Inertia 1760 gem Up to 12-in (305 mm) standard 0 L [15.88] n
Insulation Class Class B (Class F available) ) ) ) screw lengths. Longer screw lengths @ [73'03-0-05] 625 -~ -
Special drive considerations may be necessary when leaving shaft are available. -® $2.875+000 EXTERNAL LINEAR NUT
A fi fi ) ; 7 EXTERNAL L
Welght 5.1 Ibs. (2.3 Kg) ully extended or fully retracted. -.002 [31.75] __[9.98] l
1.250 393
Insulation Resistance 20 MQ _ [28.58] (304.8£12.7)
[6.58+0.25] @1.125 12"¢1/2
©.259+.010 THRU [é';;:‘]) :
TPart numbering information on page 136. ** Unipolar drive gives approximately 30% less thrust than bipolar drive. s #20 AWG /
LEADWIRES
3X (0.313 (7.95)0N [12.70] (12.73.2)
@ 1.750 (44.45) BOLT CIRCLE —'J L— .500 1/2'¢1/8

ﬁ"ay}"‘?n AMETEK 149
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&F 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators A&F 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators

- —Bi ~1009 . N N
FORCE vs. PULSE RATE — Chopper —Bipolar  —100% Duty Cycle Identifying the Hybrid Part Number Codes when Ordering
B BN NN U S S — I
Prefix Series Number Coils Code ID Resolution Voltage Suffix
= 5800 (include only when Designation F= 1.8° 4 = Bipolar Travel/Step 2.85 = 2.85VDC Stroke
600+ . using the following) (887‘ = 8700b0 Non-captive (4 wire) 3 =.0005-in (.0127) 05 = 5VDC Example: 910 = 1-in
.0 " (s A=A Coil (See AC ©ries numbers H = 1.8° Captive or 6 = Unipolar B =.000625-in (.0158) 06 = 6VDC (Refer to Stroke chart on Captive
4 N R L 12400 Synchronous represent External (use “E" (6 wire) €= .00125-in (0317) motor series product page.)
500 B = okt Data Sheet) approximate or “K” Prefix for ) 12=12\0C Suffix also represents:
{] oad Limit Lo I — width of motor Bt o) Y = .0025-in (.0635) Custom V available —
K = External with bod) 7= .005n (127) 800 = Metric
4004 40° th —900 = External Linear with
p— read
2 ] 41600 Z ¢ grease and flanged nut
g b 00125" orm ) i
S s00-4 (03175 ] 8 P = Prodity S I Tl
8 -+ 1200 © Sensor assigned to a specific customer
g -+ . w S — Home Position application. The identifier
w = R .0025" (.0635) -Y T el can apply to either a standard
200 -+ 800 Switch or custom part.
L i <400
4 .005” (-127” Z
8 ; : ; : : f L ! S NOTE: Dashes must be included in Part Number (- as shown above. For assistance call our Engineering Team al 203 756 7441
0 100 200 300 400 500 600 700 800 900 1000 - - oy -
Pulse Rate: full steps/sec.
Hybrids: Wiring
BIPOLAR UNIPOLAR
FORCE vs. LINEAR VELOCITY — Chopper —Bipolar —100% Duty Cycle RED RED

— 0 .625 (15.88) Lead Screw

RED / WHITE
700 3000 GREEN / WHITE BLACK @
T [ )
.0005” [5]
600 4, o— (-0127) EX +V GREEN +V
- 2500 Iy 1
s004-1- Rocommmaddy St a1 Q2 Qs Q8 +V4—e o
4 .000625" - Load Limit 1 5000 RED/WH|GREEN GRN/WH
i (-015875) e
s‘ 4004 z
= 1500 8 Q3 Q4 Q7 Qs a1l —@2 —Q3
o .00125"
% RT (-031 75) £ E—3 — E—2 E—3 i —
u‘200-- .0025” -+ 1000
(.0635)
005" 1 Hybrids: Stepping Sequence
1004 \ {127) =
0 4 4 i f : . - - - -0 Bipolar 2-03 [ Q1-04 6-Q7 Q5-08
0 0,5 1 1.5 2 2,5 3 3.5 4 4.5 5
(12.7) (25.4) (38.1) (50.8) (83.5) (76.2) (88.9) (101.6) (114.3) (127.0) 2 Step
Linear Velogily: in/sec, (mm/sec.) § 1 ON OFF ON OFF
= 2 OFF ON ON OFF |8
l 3 OFF ON OFF oN %
NOTE: All chopper drive curves were created with a 5 volt motor and a 75 volt power supply. 4 ON OFF OFF ON &
1 ON OFF ON OFF
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. Note: Half stepping is accomplished by inserting an off state between transitioning phases.

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 87000 Series * Size 34 Single Stack Stepper Motor Linear Actuators (Encoder-only Specification

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 ;o

1 [15,75]
- 62

NOTE: Lead Screw extends beyond
encoder on specific captive and

Encoder on Size 23
hybrid motor

.

Electrical Specifications

Minimum Typical Maximum Units
Input Voltage 45 5.0 515} VDC
Output Signals 45 5.0 5.5 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.

non-captive motors. External linear \\‘ Optional index available as a 3rd channel (one pulse per revolution).
shaft extension is available upon Yo
request. i } Operating Temperature
i . Minimum Maximum
4 Size 34
- 40°C (- 40°F) 100°C (212°F
Differential Ended Encoder - Pinout - Size 34 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)
. CPR 200 400* 1000 2000
6 Channel A + Size 34
7 +5VDC Power PPR 800 1600 4000 8000
“Index Pulse Channel not available.
8 +5VDC Power Contact us for additional resolution options
9 G = Single Ended Encoder - Pinout - Size 34
10 Channel B + C 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& Hybrid Stepper Motors: Optional Assemblies

End of Stroke Proximity Sensor

TFE Coated Lead Screw

Integrated Anti-Backlash Nut

Encoder Ready Option for all Hybrid Sizes

Qur 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.

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.

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.

“Bxcept Size 34.
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