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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com * Phone: 800 243 2715 ¢ International: 203 756 7441

Size 23
Size 17 Double Stack
Double Stack 57 mm?2; Size 17 IDEA Drive
43 mm2; 2.3-in.2 Double Stack
1.7-in.2 43 mm2;

1.7-in.2

Size 14
Double Stack
35 mm2;

1.4-in.2

. Size 11
& Double Stack
28 mm2;
1.1-in.2

HYBRID LINEAR ACTUATOR
STEPPER MOTORS

Size 8
. 21 mm?; Size 8 :
0.8-in.2 Double Stack IDE'A Drive
Size 17:

21 mm2;

2:1.7-in.2
0.8-in.2 43 mm?; 1.7-in.

Haydon Kerk Motion Solutions hybrid linear actuators open new avenues for equipment designers who
require high performance and exceptional endurance in a very small package. The various designs use a
proprietary manufacturing process, which incorporates engineering thermoplastics in the rotor drive nut and a
stainless steel lead-screw. This allows the motor to be much quieter, more efficient and more durable than the
v-thread and bronze nut configuration commonly used in other actuators. Motor life is improved more than 10 times
over the traditional bronze nut style — and it requires no maintenance and does not affect the cost. An additional
feature is the bearing preload adjustment which, unlike other designs, does not protrude from the motor
configuration commonly used in other actuators.

The hybrid actuators come in six sizes, from 21 mm square to 87 mm square. Each size has three designs
available — captive, non-captive and an external linear version. Haydon also offers a series of Double Stack
enhanced performance hybrid linear actuators available in sizes from 21 mm to 57 mm square. An integrated,
programmable IDEA™ Drive is available for the Size 17 (43 mm) hybrid and Double Stack hybrid motors.

There are 28 different travels per step available, from .00006 inch (.001524 mm) to .005 inch (.127 mm). Micro
stepping can be used for even finer resolution. Our 87 mm actuator delivers up to 500 pounds (2224 N) of force.

These linear actuators are ideal for applications requiring a combination of precise positioning, rapid motion
and long life.

Typical applications include X-Y tables, medical equipment, semiconductor handling, telecommunications
equipment, valve control, and numerous other uses. Sold at competitive prices, this product is an excellent value
for incorporation into your next project. In addition to standard configurations, Haydon Kerk Motion Solutions can
custom design these motors to meet your specific application needs. Lead time for standard prototype designs is
usually 2 to 3 days, and 4 to 6 weeks for production orders.
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Hybrid Linear Actuator: Wiring ¥ ° \M ©
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Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Hybrid Linear Actuator: Bipolar and Unipolar Wiring
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Hybrid Linear Actuator: Bipolar and Unipolar Stepping Sequence

< MO AN3LX3

Note:

Bipolar | Q2-Q3 | Q1-Q4 | Q6-Q7 | Q5-Q8
Unipolar Q1 Q2 Q3 Q4
Step

1 ON OFF ON OFF
2 OFF ON ON OFF
3 OFF ON OFF ON
4 ON OFF OFF ON
1 ON OFF ON OFF

RETRACT CCW =

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

70



MHaydan(kerk]

AMETEK

ADVANCED MOTION SOLUTIONS

21000 Series: Hybrid Size 8 Single Stack

Linear Actuator Stepper Motor
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One of the world’s smallest linear actuators, the Size 8 precision
motor is a recent addition to our extensive, award winning
miniature stepper motor product line.

Equipment designers and
engineers now have an even more
compact option for their motion
applications. The Haydon® 21000
Series Size 8 linear actuator occu-
pies a minimal 0.8” (21 mm) space
and includes numerous patented
innovations that provide customers
high performance and endurance in
a very small package.

Three designs are available, captive,
non-captive and external linear ver-
sions. The 21000 Series is available
in a wide variety of resolutions - from
0.00006” (.0015 mm) per step to
0.00157” (0.04 mm) per step. The
Size 8 actuator delivers thrust of up
to 10 Ibs. (44 N).

Specifications

Size 8
Captive Shaft

Size 8
Non-Captive

(7
Shaft f,?

Size 8
External
Linear

a
“

@

%

Insulation Class

Class B (Class F available)

Weight

1.5 0z (43 9)

Insulation Resistance

20 MQ

T Part numbering information on page 72.
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. . . . o Linear Travel / Step | Order
Size 8: 21 mm (0.8-in) Hybrid Linear Actuator (1.8° Step Angle) Screw @.14-in(3.56 mm) | Code
Captive o1H4 L — 1= t inches mm 1.D.
' .00006 .0015* U+
Part No. | Non-captive 21F4 1 =1 [ - T 000098* | 0025 AA
External Lin. E21H4 1 - | - f .00012 .0030* N
Wiring Bipolar .00019 .005 AB
— .00024 .006* K
Winding Voltage 2.5VDC 5VDC 75VDC 00039* 01 AC
Current (RMS)/phase 49 A 24 A 16 A .00048 .0121* J
Resistance/phase 51Q 20.4 Q 459 Q -00078 .02 AD
.00157* .04 AE
Inductance/phase 1.5 mH 5.0 mH 11.7 mH
*Values truncated
Power Consumption 2.45 W Total **TFE coating not available
Rotor Inertia 1.4 gem? Standard motors are Class B

rated for maximum temperature
of 130°C.

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

HYBRID LINEAR ACTUATOR

STEPPER MOTORS
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Part Number Identification

@ﬁ"ayﬂgﬂ‘ﬁq,mm

www.HaydonKerkExpress.com
Standard products available 24-hrs.

Identifying the Hybrid part number
codes when ordering

SHOLOWN H3idd3lS
HOLVNLOV HVANIT Ald9AH

E 21 H 4 AB | —| 7.5 |=| 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . . Resolution
only when designation F= 18 , 4= Bipolar o veystep 2.5=25VDC Stroke
using the Non-captive (4 wire) _ 05 =5VDC  Example: -910 = 1-in
following) 21 =21000  H = 18° Captive U* =.00006-n  7.5=75VDC (Refer to Stroke chart
) or External (-0015) on Captive motor series
A = A Coil (Series (use “E” or AA*= 000098-in CustomV product page 73.)
(See AC numbers “K” Prefix (.0025) available )
Synchronous ~ "ePresent for External N =.00012-in Suffix also
page 189) approximate version) (.0030) represents:
E = External width of motor AB = .00019-in 800 = Metric
K = External body) (.005) =
with 40° K =.00024-in -900 = External Linear
thread form (-006) with grease and
P = Proximity AC = .00039-in flanged nut
Sensor J = ((-)(2)10)48-in —-XXX = Proprietary
i_0121) suffix assigned to a
AD =.00078-in specific customer ap-
(.02) plication. The identifier
AE = .00157-in can apply to either a
(.04) standard or custom
part.
*TFE not available
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NOTE: Dashes must be included in Part Number
(-) as shown above. For assistance or order
entry, call our engineering team at 203 756 7441.

ENCODERS and other
OPTIONAL ASSEMBLIES

also available



v o 8 21000 Series: Size 8 Single Stack
SHaydon(kerd m MEm:!:s.EL!n(ous Dimensional Drawings

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com * Phone: 800 243 2715 ¢ International: 203 756 7441

Captive Lead-screw

Dimensions = (mm) inches ' DIMENSION L (282MAX) - DI'!\;'F':AizN
D,i;’él*,ga‘f] 01.98] ! le— STROKE "A"MAX 1.10 MAX RETRACTED
SQUARE
[6.00] (¢9 oo; [6.04] 1
1236 1238 H
L
[20]
787 M3 x 0.5-6g THREAD o
TO WITHIN .06" (1.5MM) M
OF SHOULDER [3.96] i (@3.50)
|_ ?.156 ?.138
0.00 4X M2 X 0.4 6g
|:1 6'°°-o.osij (2.4 mm) 0.094" FULL THREAD [fc;igjf’,;fﬁ] - — v
. 630»,.%302 (304.843.2)
B STROKE | DIM. “A” | DIM. “B” | SUFFIX # i 12
0.354 (9.0) |0437 (11.10) | 0.062 (1.58) - 904 nsawe A
0.500 (12.7) | 0.583 (14.81) | 0.208 (5.28) | —905 LEAD WIRES
0.750 (19.05) [0.833 (21.16) | 0.458 (11.63) | —907 ]
1.000 (25.4) | 1.083 (27.51) | 0.708 (17.98) -910 —
1.250 (31.8) | 1.333 (33.86) | 0.958 (24.33) -912
1.500 (38.1) | 1.583 (40.21) | 1.208 (30.68) -915
[101.6020.76] -
4.000£.030 Non-Captive
[1.3&0533403 [1.5020.25] (282 MAX) ___| Lead-screw
SQUARE 059:010 | 1.10 MAX
[3 0] s Dimensions = (mm) inches
l . Up to 6-in (152 mm)
[72g;| standard screw lengths.
) i Longer screw lengths
(Q’R[E:"Fsgéﬂééo) Il are available.
4XM2X046g M2 X 0.4 6g +0
(2.4 MM) 0.094" TO WITHIN ( 75) L ['6-0-05] v (304.8£12.7)
FULL THREAD .030"OF SHOULDER 630+000 12+1/2"
-.002 A
#28 AWG
LEAD WIRES
(12.7£3.2)
1/2"+1/8"
. [101.60:0.76]
External Linear 4.0002.030
) ) ) [1.50:025] 4|, (28.2MAX)
Dimensions = (mm) inches .059+.010 1.10 MAX
: (@ [3.5610.140)
Up to 6-in (152 mm) REFERENCE ~ — T
standard screw lengths. [
Longer screw lengths 1
are available. T _||
[
—XEXTERNAL LINEAR NUT JlL
[15.4020.10] _
.606:.004 +0
SQUARE L ['é-o.os]
+.000 ",
(15.88) %0 002 v (304.8112.7)
3X $.125 (3.17) ON = 625 A 12'¢1/2"
®.500 (12.7) BOLT CIRCLE [1o.00]
[20] l
787 wsawe  /
LEAD WIRES
(12.7%3.2)
L 172+1/8"
[635] ___] [2.54] i
?zﬁMN",’,J.(] %_409 d 250 I‘_ 100
FULL THREAD
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Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

FORCE vs. PULSE RATE

Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
J .14 (3.56) Lead-screw

400 110
, 3501 .00006” (.0015) *[ U] -+ 100
< +90
3 300 1 .00012” (.0030) * 1
5 (-0030) V] 80
-t
z _. 250+ 170
E s 460 2
> 5 200+ 150 &
9 5 JRecommended e NG N S
¢ L 1504 Load Limit d 40 W+
-] LL]
.00024” (.0060 14
2 100 4 (0060)[K] 30
L2 [~ 20
5o | 00048 (0121)[J] — \
F 10
0 ! I I ! I I I I I ! I 0
0O 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)
300 80
.000098” (.0025) *
250 1 -+ 70
tH * _'60
zoo__w»
ﬁ 1T 50 —_—
KT T ... ST Recommended _ | =
g 150 Load Limit L0 8
° o
w . ” (.01 30 *
1004 ===00039”(.0 ) [AC] 30
.00078” (.02) - 20
50 4 —
oo o X
.00157” (.04) [AE
0 1 - i 1 1 1 —— I 1 ‘I—a 0

1 | ] 1 ] 1 1 ]
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)

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

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

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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FORCE vs. LINEAR VELOCITY

Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .14 (3.56) Lead-screw

180 50
TTrR Recommended |
Load Limit
140+ T 40
120 4 ”
.00039 -AC
=100 (:01) .00048” T30 o
N 1097 (:0121) <
3 50 o
o .00078” T20
401 + 10
00157”AE]
20 1 (.04) -
0 | | | — 0
0 0.5 1 15 2 2.5 3
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2)
Linear Velocity: in/sec (mm/sec)
400
9%
350 I\ 0015) Y] + 100
.000098” *
300 - (-0025) 180
] .00012” *
g 200 00019"* 2g] 1%
K _ . LY [}
(3]
I s e S (005) — Recommended | S
£ 150 - Load Limit 1 40
100 4
+ 20
50 4
0 i I I ! ! I 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78)

Linear Velocity: in/sec (mm/sec)

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

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

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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Haydon® 21000 Series Size 8 Double Stack hybrid linear
actuators provide enhanced performance over a single stack.

Size 8 Double Stack models deliver
improved performance and new

linear motion design opportunities in a

20 mm frame size.

Three designs are available, captive,
non-captive and external linear versions.
The 21000 Series is available in a wide
variety of resolutions - from 0.000098 in
(.0025 mm) per step to 0.00157 in

(0.04 mm) per step. The Size 8 actuator
delivers thrust of up to 17 Ibs. (75 N).

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

Size 8
4 Double Stack
Captive Shaft

~

-4
=
=
=
=
=
=

Size 8

Double Stack

Non-Captive

Shaft =

Size 8 Double
Stack External
Linear

Specifications
. . L P o Linear Travel / Step | Order
Size 8 Double Stack: 21 mm (0.8-in) Hybrid Linear Actuator (1.8° Step Angle) Screw @.14-in(3.56 mm) Cloge
Captive 21M4 1 -1 - T inches mm -D.
.000098* .0025 AA
Part No. [ Non-captive 21470 -1 1= T .00012 .0030" N
External Lin. E21M4 1 -1 [ - T .00019* .005 AB
Wiring Bipolar 00024 006 K
.00039* 0.01 AC
Winding voltage 2.5VDC 5VDC 75VDC 100048 0121* J
Current (RMS)/phase 1.32A .65A A3 A .00078* -02 AD
Resistance/phase 1.9Q 77 Q 173 Q 00157 04 AE
*Values truncated
Inductance/phase 1.91 mH 7.02 mH 15.95 mH
Power consumption 6.5 W Total
N Standard motors are Class B
Rotor inertia 2.6 gcm?

Insulation Class

Class B (Class F available)

rated for maximum temperature
of 130°C.

Weight

2.4 0z (68 g)

Insulation resistance

20 MQ

T Part numbering information on page 77.
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Special drive considerations may
be necessary when leaving shaft
fully extended or fully retracted.

ADVANCED MOTION SOLUTIONS
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Double Stack Part Number Identification

Identifying the Hybrid part number codes when ordering

E 21 M 4 N - | 2.5 [=| 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . Resolution
: : L= 18° 4 = Bipolar 2.5=25VDC Stroke
32:?:;/ t:zn designation Non-captive (4 wire) Travel/Step . 05 =5VDC Example: =910 = 1-in
following) 21 = 21000 M = 1.8° Captive AA*=.000098-in 7.5 =75VDC (Refer to Stroke chart'
. or External (.0025) on Captive motor series
A = A Coil (Series (use “E” or N =.00012-in Cug}‘og; v product page 78.)
(See AC numbers “K” Prefix (0ogp) ~ avalable Suffx af
Synchronous ~ "éPresent ap- for External AB = .00019-in uthix aiso
page 189) proximate version) (.005) represents:
E = External padin of motor K =.00024-in _800 = Metric
K = External ody) (.006) '
with 40° AC =.00039-in -900 = External Linear
thread form (.01) with grease and
P = Proximity J =.00048-in flanged nut
Sensor AD = (0(())102718)m —-XXX = Proprietary
_'( 02) suffix assigned to a
AE = .00157in specific customer
iO 4) application. The
’ identifier can apply to
*TFE not available either a standard or

NOTE: Dashes must be included in Part Number
(—) as shown above. For assistance or order
entry, call our engineering team at 203 756 7441.
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custom part.

ENCODERS and other

OPTIONAL ASSEMBLIES

also available

HYBRID LINEAR ACTUATOR
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21000 Series: Hybrid Size 8

Double Stack Dimensional Drawings

Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com ¢ Phone: 800 243 2715

Captive Lead-screw
Dimensions = in [ mm ]

YSHaydon(kerk’ | AMETEK

Motion Solutions

ADVANCI

ED MOTION SOLUTIONS

International: 203 756 7441

DIMENSION

DIMENSION "B" MAX
. e A e—— [382MAX] —}=
D_g;f&_gb]f] [":-7928] ! le— STROKE A"MAX 1.50 MAX RETRACTED
SQUARE ’
[6.00] (©9.00 Leod]y 4
1236 @.354 ‘| .238 s
- 0
[20]
787 M3 x 0.5-6g THREAD fe)
TO WITHIN .06" (1.5MM) M
OF SHOULDER %*-96:] T (3.50)
156 :
1 L xm2xo046 [‘dggf%fg] o ®.138
|:1 .00 0.00] (2.4 mm) 0.094" FULL THREAD Rt
99 0.0 v
@.630" 000 STROKE | DIM. “A” | DIM. “B” [SUFFIX # o tmare
0.354[9.00]|0.437[11.10]|0.000[ 0.00 ]| —904 /
0.500[ 12.7 1/ 0.583[14.81]|0.011[ 0.28 ]| —905 #28 AWG
LEAD WIRES
0.750[19.05] | 0.833[21.16]|0.261[ 6.63 ]| —907 St
1.000[ 25.4 1/ 1.083[27.511]0.511[1298] | —910
1.250[ 31.8 ]| 1.333[33.86]|0.761[19.33] | —912
1.500[ 38.1]1|1.583[40.21]({1.011[2568] | —915
Non-Captive Lead-screw
Dimensions = in [ mm ] [101.60+0.76]
[15.4020.10] [1.500.25] 4.000+.030
Upto6in “SOUARE 0592010 o Max.
(152 mm) . [30] I
standard 118 l L
screw lengths. [26]
Longer screw 787 @ [3.561 0.140
lengths are O ErninGE [
available. 1
4X M2X 0.4 6g M2 X 0.4 6g |:, 60 :| (304.8512.7)
(2.4 MM) 0.094" TO WITHIN (.75) L L-005 12'¢1/2"
FULL THREAD .030"OF SHOULDER .630+000
-.002 #28 AWG /q
LEAD WIRES
(12.7%3.2)
1/2°£1/8"
External [101.60:0.76]
. 4.000£.030 [1505025] (38.2 WAX]
Linear (®[3.5610.140) 059+.010 1.50 MAX
Dimensions = in [ mm ] [ REFERENCE 7] i
Upto6in ['
(152 mm) —"
standard T N F
screw lengths. [15.40:0.10] EXTERNAL LINEAR NUT g
606,004 m|
Longer screw SQUARE 0
lengths are L ["¢~0.05
available. [ 3X ©.125 (3.17) ON Ciocs] (1588 6307000 S
[26] ©.500 (12.7) BOLT CIRCLE ©.750 625 At 12"41/2"
787 l 4
l #28 AWG
LEAD WIRES
(12.7%3.2)
L 1/2+1/8"
4X M2 X 0.4 6
y o 635] ___| [2.54]
&%Jfl.?’m?E%g? l:.250:I I-_ .100
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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com * Phone: 800 243 2715 ¢ International: 203 756 7441

FORCE vs PULSE RATE Cchopper ¢ Bipolar * 100% Duty Cycle  8:1 Motor Coil to Drive Supply Voltage
@ .14 (3.56) Lead-screw

450
_ F 120
400 4 0.000098 in. (0.0025 mm) cecommendeq T 11
a0 1 0.00018 in. (0.005 mm) Load Limit _ F 100
0.00012 in. (0.0030 mm)[ N | 190
300 -} 0.00024 in. (0.006 mm) [ K| 180
N 250 4 170 =
e 0.00039 in. (0.01 mm) =
8 200 4 . T 8
5 0.00048 in. (0.0121mm) [J | | 5 5
150 + 0.00078 in. (0.02 mm) 140
100 0.00157 in. (0.04 mm) | .,
— A1 20
50 + 11
0 ; ¢ ; ‘h— 0
0 500 1000 1500 2000 2500
Pulse Rate: full steps/sec (mm/sec)
FORCE vs LINEAR VELOCITY
Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
J .14 (3.56) Lead-screw
450 J 120
400 1 1 110
0.000098 in. (0.0025 mm)* Recommended 1 100
350 + -
0.00019 in. (0.005 mm)* Load Limit 190
300 T 0.00012 in. (0.0030 mm) [ N | * 1 80
N B N 728 170 =
s 20 0.00024 in. (0.006 mm)[ K | =
@ / +e0 g
© 200 + 50 5
o e, +
L ‘s i L.
1504 XA 0.00039in. (0.01 mm) 1.
3 0.00048 in. (0.0121 mm) [ J ]
100 + ) 1 30
0.00078 in. (0.02 mm) 20
50 4 0.00157 in. (0.04 mm) "
. ¥ +
0 4 ~ " ————— ' 0

0 0.5[12.7] 1.0 [25.4] 1.5 [38.1] 2.0 [50.8] 2.5 [63.5]
Linear Velocity: in/sec (mm/sec)

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

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

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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Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Linear Actuator Stepper Motor

Haydon® brand Size 11 hybrid linear actuators
offer compact, production-proven precision in motion.

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

Three designs are available, captive,
non-captive and external linear versions. The
28000 Series is available in a wide variety of
resolutions - from 0.000125-in (.003175 mm)

Size 11
Captive Shaft

SHOLOWN H3dd3lS
HOLVNLOV HVANIT AldgAH

per step to 0.002-in (.0508 mm) per step.
The Size 11 actuator delivers thrust of up

to 20 Ibs. (90 N).

External
Linear

Non-Captive
-ge - Shaft
Specifications
. . I I R Linear Travel / Step Order
Size 11: 28 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle) Screw @.18757(4.76mm) C|°ge
Captive 28H4 1-1 -t 08HG 11~ 11— 1t inches i —
.000125 .0031* 7
Part No. | Non-captive 28F4 - -t 28F6 - -t .00025 | .0063* 9
External Lin. E28H4 -1 1 - f E28H6 | -1 [ - f -0005 0127 3
. .001 .
Wiring Bipolar Unipolar** 0254 !
.002 .0508 2
Winding Voltage 2.1VDC 5VDC 12VDC 5VDC 12VDC *Values truncated
Current (RMS)/phase 1.0A 0.42 A 0.18A 0.42 A 0.18A Standard motors are Class B
Resistance/phase 21Q 1.9 Q 68.6 Q 1.9 Q 68.6 Q rated for maximum
temperature of 130°C.
Inductance/phase 1.5 mH 6.7 mH 39.0 mH 3.3mH 19.5 mH
Power Consumption 49W Special drive consnderatlf)ns may
be necessary when leaving shaft
Rotor Inertia 9.0 gcm? fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 4.2 0z (119 g)
Insulation Resistance 20 MQ

T Part numbering information on page 81
** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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Part Number Identification

Saydon e

www.HaydonKerkExpress.com
Standard products available 24-hrs.

Identifying the Hybrid part number
codes when ordering

E 28 H 4 7 -| 05 (=| 910
Prefix Series Style Coils Code ID Volitage Suffix
(include number . - Resolution _
only when designation F=18 . 4= Bipolar  payeystep 21=21VDC  Stroke ' ,
using the Non-captive (4 wire) (Bipolar  Example:-910 = 1-in
follogvin ) 28 = 28000 H = 1.8°Captive 6= Unipolar 1 =.001-in only) (Refer to Stroke chart
¢ . or External (6 wire) (.0254) 05 =5VDC on Captive motor series
A = A Coil (Seffs (use “E” or 2 =.002in 12 =12VDC product page 82.)
numbers '
(See AC “K” Prefix (.0508) .
Synchronous represent ap- for External 3 =.0005-in Custom V Suffix 3’3:3 )
page 189) przx;maf\te version) (.0127) available represents:
E = External width of motor 7 =.000125-in -800 = Metric
K = External body) (.0031)
with 40° 9 =.00025-in —-900 = External Linear
thread form (.0063) with grease and
P = Proximity flanged nut
Sensor NOTE: Dashes must be included in Part Number -XXX = Proprietary
$ = Home (-) as shown above. For assistance or order suffix assigned to a
Switch entry, call our engineering team at 203 756 7441. specific customer ap-
ENCODERS and other plication. The identifier
OPTIONAL ASSEMBLIES ~ ©2n apply to sither a
also available standard or custom

81
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28000 Series: Hybrid Size 11 Single Stack

Dimens

ional Drawings

Haydon Kerk Motion Solutions, Inc.

www.haydonkerkpittman.com

Phone: 800 243 2715
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ADVANCED MOTION SOLUTIONS

International: 203 756 7441

Captive [26.2] - [s2.2max]__ BIMENSIoN
Lead-screw R |
[23:+1] [572] [2£.25] — }—
0.906+.004 225 [3.175] .079+.010
[22 +000 m 125
-.050 L . L—
+.000 |
-866_"002 l_gl.é'fzzl
T ) I
Dimensions = (mm) inches
< [7]- M3 X 0.5 THREAD t [4.76]
- ; L @276 TO SHOULDER 14] L ﬁ @.188
5 ( FLAT 551
[ 4X (M2.50 X 0.45 DIMENSION "A" MAX_| w6 awe || ©@048212.7)
E THREAD X 2¥ ) .079 LEAD WIRES A 12"¢1/2"
> STROKE DIM. “A” DIM. “B” |SUFFIX # \\;Aé\\
F )
> 0.500 (12.7)| 0.806 (20.47)| .066 (1.68)] —905
2 0.750 (19.05) | 1.056 (26.82)| .316 (8.03) —-907
E 1.00 (25.4) | 1.306 (33.17)| .566 (14.38) -910 [12.723.2]
a 1250 (31.75) | 1.556 (39.52)] .816 (20.73)] -912 1/2'£1/8
. 1,500 (38.1) | 1.806 (45.87)|1.066 (27.08)] —915 ]
2.00 (50.8) | 2.306 (58.57)|1.566 (39.78)| —920
2500 (63.5) | 2.806 (71.27)| 2.066 (52.48)| —925 Integrated connector
option, see page 117
Non-Captlve [28.2] [101.6 £.76]
- RARC 4.00+.03 )
Lead-screw [23.00+. 10] [200:25] | 322 max]—
B 906:.004 | 079+.010 7| 1.268 MAX
[6.68]
Dimensions = (mm) inches | $ $ I -263 . M
Up to 8-in (203 mm)
standard screw lengths.
Longer screw lengths (M3 X 0.5 THREAD TO 53‘ Zgg]
are available. ) 3 WITHIN 0.76) .030 OF T —ﬁl
< SHOULDER
4X (M2.50 X 0.45 2 * 32?] weawd || @oastizn
THREAD X 2% ) .079 +.000 LEAD WIRES 12'¢1/2"
©.866 002
[12.7:3.2) Integrated connector
1/2 =‘”8 option, see page 117
E I [28.2] [101.722.76] o [32.2 MAX] _
xterna a1.110 4.00+.03 1.268 MAX
= [23.00+.10] [2:.25] —of [«—
Linear O .906:.004 .079£.010
Dimensions = (mm) inches l Q
e
Up to 8-in (203 mm) S
AY
standard screw lengths. [4.76] ]
Longer screw lengths @.188 ﬁ
are available. EXTERNAL _/
LINEAR NUT [9.53) .00 1
4X (M2.50 X 0.45 375 L |22. 05,
THREAD X 2% ) .079 | -I .8667900 (304.8412.7)
[19.05] 866 002 / 1221/2"
@.750 #26 AWG 4
- [a‘?ﬂs LEAD WIRES Integrated
3X (©3.18) @.125 ON 1 I [127432] connector
(@12.7) @.500 BOLT CIRCLE i [3.18] ]1 27:] e option, see
—~ =12 ! T/ page 117
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Performance Curves

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com * Phone: 800 243 2715 ¢ International: 203 756 7441

FORCE vs. PULSE RATE chopper * Bipolar » 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage

J .187 (4.75) Lead-screw

25
+ 100
. 1257 (. 17
0o | 000125 (:003175)[ 7 | .
00025” (.0063 T% E
.00025” (.00635) [ 9 | <0
4 +e60 £ <0
= I [] €=
= .0005” (.0127)[ 3 | 8 <
(3] [o] =z W
= 10 L3 =a
: T 40 3
.001” (.0254) [ 1| z o
]
54 1 >
.002” (.0508)[ 2 | 20 z
1 1 1 ] 1 1 I§I
0 | I I | | | I | | 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Pulse Rate: steps/sec.
FORCE vs. LINEAR VELOCITY
Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .187 (4.75) Lead-screw
3 100
.000125”
20 N (.0031)
480
.00025”
15 4 (.0063) E
n 1602
< 0005” 8
8 10+ .0127) (3] 5
S 140 W
L .001”
e (.0254) III
54
420
.002”
' (:0508)[ 2 |
0 I I I I I — 0
0 0.5 1 1.5 2 2.5 3 3.5
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity: 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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Double Stack Linear Actuator

Haydon® Size 11 Double Stack hybrid linear actuators
for enhanced performance in motion control

Three designs are available, captive, non-captive and external
linear versions. The 28000 Series is available in a wide variety
of resolutions - from 0.000125-in (.003175 mm) per step to
0.002-in (.0508 mm) per step. The Size 11 actuator delivers
thrust of up to 30 Ibs. (133 N).

r Specifications

< Size 11 Double
- Size 11: 28 mm (1.1-in) Double Stack Stack
Hg Hybrid Linear Actuator (1.8° Step Angle) Non-Captive
m
m- Shaft
I'?I ﬁ Captive o8M4 =111 - t Size 11 Double Stack
Ll Captive Shaft Size 11 Double
g @ [ Part No. | Non-captive 28L4 1 - [ - T Stack External
45 _ Linear
o3 External Lin. E28M4 -1 | - f
N g Wirin Bipolar

o g P Linear Travel / Step | Order | Standard motors are

? Winding Voltage 21VDC | 5VDC | 12VDC | |Screw .1875(4.76mm) | Code | Class B rated for

inches mm I.D. | maximum
Current (RMS)/phase 19A 750mA | 313 mA .000125 | ,0031* 7 temperature of 130°C.

i . 6.7 Q . * . . .
Resistance/phase 11Q 34.8 Q 00025 | .0063 9 Special drive consider-
Inductance/phase 1.1 mH 5.8 mH 35.6 mH -0005 0127 3 ations may be necessary

: -001 -0254 1 when leaving shaft fully
Power Consumption 75 W Total .002 .0508 2 extended or fully retracted.
Rotor Inertia 13.5 gcm? *Values truncated
Insulation Class Class B (Class F available)
Weight 5.8 0z (180 g)
Insulation Resistance 20 MQ Haydﬂnﬁmm‘"

www.HaydonKerkExpress.com

T Part numbering information below. Standard products available 24-hrs.

Identifying the Hybrid part number codes when ordering

E 28 M 4 7 -| 05 |(=| 910
Prefix Series Style Coils Code ID Voitage Suffix
(include number . Resolution
: . L= 18° 4 = Bipolar Travel/St 2.1 =2.1VDC Stroke
og!z wtf;]zn designation Non-captive (4 wire) aveliSteP 05 _5voc Example: =910 = 1-in
? "| g. 28 = 28000 M = 1.8° Captive 1 =.001-in 12 =12VDC  (Refer to Stroke chart on
ollowing) . or External (.0254) Captive motor series
A = A Coil (Serlbes (use “E” or 2 =.002-in Custom V product page 85.)
See AC numbers “K” Prefix (.0508)  available ,
(Synchronous represent ap- for External 3 =.0005-in Suffix als;).
page 189) pleX|mate version) (.0127) represents:
E = External width of motor 7 =.000125-in -800 = Metric
K=External oW (.0031) o
with 40° 9 =.00025-in —-900 = External Linear with
thread form (.0063) grease and flanged nut
P = Proximity NOTE: Dashes must be included in Part Number —XXX = Proprietary suf-
Sensor (-) as shown above. For assistance or order fix assigned to a specific
S= Home entry, call our engineering team at 203 756 7441. customer application. The
Switch ENCODERS and other identifier can apply to either
OPTIONAL ASSEMBLIES a standard or custom part.
also available
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Dimensions = (mm) inches
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28000 Series: Hybrid Size 11

Double Stack Dimensional Drawings

International: 203 756 7441

46 MAX,
sl ot
+ —] f— DIMENSION "B" MAX —
0.27%1;‘.)61014 [262]5 },2:35}0 FULLY RETRACTED
ERN $ $ | il I li
) || =
- =
f 4
glli_ M3 X 0.5 THREAD [5] E &
H | 10 SHOULDER &'gg] Dl @.188 5 E
% | : ot
4X M2.50 X 0.45 €=
THREAD X 2¥ DIMENSION "A" MAX —=| ﬁ o
w
STROKE DIM. “A” DIM. “B” |SUFFIX # / E &
050 (127)] 080 (205)] 0.09 (23)] -905 LERD WIkES o u
VY (048212.7) zo0
0.750 (19.05) | 1.05 (26.8)| 0.34 (8.6) —-907 Wz o
1.00 (25.4) | 1.30 (33.17)| 0.59 (15.0) -910 ;
Integrated 1250 (31.75)| 1.55 (39.5)| 0.84 (21.35) -912
connector 1.500 (38.1) | 1.806 (45.87)| 1.09 (27.7) -915 111/22-3; I-g]
option, see | [200 (50.8)2.306 (58.57)| 1.59 (40.4)| —920
page 117 2,500 (63.5) |2.806 (71.27)| 2.09 (53.1) -925 [
Non-Captive f282] [or6s0]
o 4.00+£.03
- - 2,00:.25 [46 MAX]
Lead screw !'_n[:‘;"ggg_‘déﬂl _'I [.0791.013 7 1.81 MAX ’i
Dimensions = (mm) inches i’ A3 68 | —
[22 00 —\-¢_ _¢- [.6263]-_ DI
Up to 6-in (152 mm) o0 |
@.866
standard screw lengths. --005
Longer screw lengths f_u 76]
are available. ] I TOWITHIN 076 OF L ] i' o
SHOULDER —
<A.X M2.5 X 0.45 426 AWG (3?251?};:7)
THREAD X 2§ LEAD WIRES
Integrated connector
. [12.723.2)
option, see page 117 1/2"£1/8"
Extel"na’ o 28l e [0162.76] A [46 MAX]
- a1.102 4‘0622')3 M 1.811 MAX
+. 2+.25] —| |o—o
L,near n.gzoi;.%%]a .579:.0110
Dimensions = (mm) inches — —&
Up to 6-in (152 mm) | S
standard screw lengths. IS S
Longer screw lengths [a76] I N
are available. @188 ﬁ
/
4X M2.5 X 0.45 [9.53] .00
THREAD X 2% [19.05] [=-375 - [22- .os] (004.8£12.7)
@750 l -I ®.866"000 L£AD WIRES " 17als2
N
Integrated (.94
connector ~ @3 [12.7:3.2]
option, see 3X (23.18)2.125 ON [ ”2""1”8"
page 117 (@12.7) @.500 BOLT CIRCLE [3.18] L
125
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FORCE vs. PULSE RATE chopper * Bipolar » 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
J .187 (4.75) Lead-screw

70
.000125" + 300
60 (.0031)
E + 250
n3 50 +
=N
of= . .00025" 1200
™ Z G 401 (0063) [9] z
E ]
> = [
=2 @ Recommended 1150 ¢
Sz © 30 q—---ee 10005 rrr o e UM L LA EL LG EEELLLRELLY (3
o 2 5 Load Limit L
a g 20 + 100
> 1
o
-
104 1 90
.002" (.0508) | 2
0 i i i I i i I e i 0
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: steps/sec.
FORCE vs. LINEAR VELOCITY
Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
Q@ .187 (4.75) Lead-screw
80 = 350
.0001 25”
70}y (-0031) 1 300
%0 250
+25
.00025” E
__ 50+ (.0063) —~
= —+200 £
2 40- 3
m T
S sods o007 (3] ] Recommended T 150 &
w Load Limit
20 -1 100
10 .002” —+ 50
(.0508)[ 2 |
0 | | | : ——— .} 0
0 0.5 1 1.5 2 2.5 3 3.5
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity: 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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Linear Actuator Stepper Motor

Haydon® 35000 Series Size 14 hybrid
linear actuators have been improved to
provide higher force, longer life

and improved performance.

The various designs deliver exceptional
performance and new linear motion design
opportunities. Three designs are available,
captive, non-captive and external linear
versions. The 35000 Series is available in

a wide variety of resolutions - from 0.00012-
in (.003048 mm) per step to 0.00192-in
(.048768 mm) per step. The motors can also
be microstepped for even finer resolutions.
The Size 14 actuator delivers thrust of up to
50 Ibs. (222 N).

Size 14
External Linear

Size 14
Non-Captive Shaft

Size 14

HYBRID LINEAR ACTUATOR
STEPPER MOTORS

Captive Shaft
Specifications
Size 14: 35 mm (1.4-in) Hybrid Linear Actuator (1.8° Step Angle) Bt el i)
: . : pAng Screw @ Order Screw @ Order
. .218” (5.54 mm) Code| .250”(6.35 mm) Code
Captive 35H4 -1 - f 35H6 -1 - inches mm _ LD. [ inches mm k-
Part No. | Non-captive ssraB-BE-EER’ 35F6 1~ o1 ||:00012[.0030'| N [.00015625].0039"| P
Ext " " .00024(.0060*| K |.0003125 |.0079*| A
xernaltin. | ES5H4T -7 - E35H6 -~ ' - .00048] .0121*| J | .000625 |.0158*| B
Wiring Bipolar Unipolar™ .00096(.0243*| Q .00125 (.0317*| C
Winding Voltage | 2.33VDC| 5VDC |12vDC| 5VvDC | 12vDC |[:00192].0487"| R
Current (RMS)/phase | 125A | 057A |024A | 057A | 0.24A Values truncated
Resistance/phase 1.86 Q 880 |5050 8.80Q 50.5 Q Standard motors are Class B rated for
maximum temperature of 130°C.
Inductance/phase 28mH [ 13mH |{60mH | 65mH | 30 mH
: Special drive considerations may be
Power Consumption 57W necessary when leaving shaft fully extended
Rotor Inertia 16.0 gcm? or fully retracted.
Insulation Class Class B (Class F available)
Weight 5.7 0z (162 Q)
Insulation Resistance 20 MQ

T Part numbering information on page 88.
** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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Identifying the Hybrid part number

codes when ordering

E 35 H 4
Prefix Series Style Coils
(include number .
only when designation ~ F= 18° 4= Bipolar
using the Non-captive (4 wire)
following) 35 = 35000 H = 18° Captive ~ 6 = Unipolar

(Series or External (6 wire)
A = A Coll (use “E” or
(See AC numbers “K Prefix
Synchronous ;%F:Jrr?)i?;tate for External
E pl)zage 189) width of motor _ verflon)
= External J= 0.9
K = External body) Non-captive

with 40° K = 0.9° Captive

thread form or External
P = Proximity (use “E” or

Sensor “K” Prefix
S = Home for External

Switch version)

88
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Bores

www.HaydonKerkExpress.com
Standard products available 24-hrs.

N |—=|[233| = | 910
Code ID Voitage Suffix
Resolution
Travel/Step  2-33 =2.33VDC Stroke
05 =5VDC Example: =910 = 1-in
N =.00012-in 12 =12VDC (Refer to Stroke chart
(.0030) on Captive motor series
K =.00024-in  Custom V product page 89.)
S - (O%%a(gm available Suffix also
- ( 0121) represents:
Q@ =.00096-in -800 = Metric
(.0243)
P =.00015625-in —-900 = External Linear
(.0039) with grease and
A =.0003125-in flanged nut
B - (0%%7692)5 . —-XXX = Proprietary
Iy 0158 -in suffix assigned to a
c - ( ). specific customer
= .00125-in application. The
(‘0317), identifier can apply to
R =.00192-in either a standard or
(.0478) custom part.
High
Resolution
_ . ENCODERS and other
0= OPTIONAL ASSEMBLIES
V = .000078-in also available
(.00198)

NOTE: Dashes must be included in Part Number
(-) as shown above. For assistance or order
entry, call our engineering team at 203 756 7441.







