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Table 1. Frame Sizes and Performance Based On Required Output Power
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One Cycle:
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Actuator LifeÌ � } w } x w } ( x s � | x w y x � � } z o � x o v � o y ( x o } � � � } o } w ( y s } � y ¢ } p ¢ o � } x ~ o v x o p w * Ì � } � } z o � x � o p n w } � y ~ o � y ¢ } y z o � w p v u � x n n � y ~ x o y p s o } z o y s u �� � y ~ � y z � y u � � � w } ~ p ( ( } s � } � *Ì � } w } y z � � p � } | } w � x t w z o x n n w p � y ( x o y p s o } ~ � s y Ð v } o � x o ~ x s � } � n } z o y ( x o } o � y z | x � v } * Ì � } z o } n n } w ( p o p w n w y ( } ( p | } w~ p s o x y s z s p � w v z � } z o p � } x w p v o x s � x � z p v o y � y Ô } n w } ~ y z y p s � p s u Y � y ¢ } � x � � � } x w y s u z * Ì � } ( x y s � } x w ~ p ( n p s } s o y z o � } n p � } w s v o *Ì � } s v ( � } w p ¢ ~ � ~ � } z ~ x s � } z v ( ( x w y Ô } � x z x ¢ v s ~ o y p s p ¢ � p x � � x z y � � v z o w x o } � y s � y u v w } 2 & � } � p � *
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EXAMPLE #1

Application Requirements:î } Ð v y w } � � p w ~ } ) � � z 0 { 2 5 � � zî } Ð v y w } � Ì w x | } � ) y s ~ � } z 0 { 3 y sÌ y ( } Ì p Í ~ � y } | } Ì w x | } � ) z } ~ 0 { 1 z } ~� } z y w } � K � ~ � } z { 2 � ' ' ' � ' ' 'O y s } x w � } � p ~ y o � ) y s L z } ~ 0 { 3 y s L 1 z } ~ { ' * 5 y s L z } ~
Calculate the initial rated force based on required # of cycles:8 W ; f > *î } ¢ } w o p � y u v w } 2 & x s � � } o } w ( y s } o � } � � } x w x ¢ o } w 2 � ' ' ' � ' ' ' ~ � ~ � } z *Ì � y z y z y s � y ~ x o } � � y o � o � } � � v } � y s } y s � y u v w } 2 3 � } � p � *Õ Ö × Ø Ù Ú Û � Ü
LIFE EXPECTANCY æ á ã Ú ù è ß Þ ù à Þ ß ä Þ Ù äù à Ù è ( Ú Þ á à Ø Þ à è Ù

8 W ; f A *Í z y s � y ~ x o } � y s o � } ~ � x w o � y s p w � } w o p u } o 2 � ' ' ' � ' ' ' ~ � ~ � } z � x ¢ x ~ o p w p ¢ ' * 5 ( v z o � } v z } � � � } s z y Ô y s u o � } x ~ o v x o p w *Ì � } y s y o y x � w x o } � ¢ p w ~ } w } Ð v y w } � y s p w � } w o p ( } } o o � } � p x � x ¢ o } w 2 � ' ' ' � ' ' ' ~ � ~ � } z y z o � } w } ¢ p w } +2 5 � � z L ' * 5 { 3 ' � � z8 W ; f C *K p s | } w o � � z o p M } � o p s z ) M 0 3 ' � � z L ) ' * & & 5 � � z L M 0 { 2 3 3 M
Determine required travel in meters 3 y s � ) ' * ' & 5 4 ¡ L y s 0 { ' * ' + 1 & ¡
Choose the proper framesize actuator using the selector chart8 W ; f > *� } o } w ( y s } o � } w } Ð v y w } � � y s } x w ( } ~ � x s y ~ x � n p � } w y s � x o o z, - . / 0 1 { ) 2 3 3 M � ' * ' + 1 & ¡ 0 L 1 z } ~ { 2 * + M Y ¡ L z } ~ { 2 * + � x o o z8 W ; f A *m z }

Table 1
o p � } o } w ( y s } o � } ~ p w w } ~ o¢ w x ( } z y Ô } x ~ o v x o p w * Í z � y z ~ v z z } �} x w � y } w y s o � } n x n } w � ( p z o x n n � y ~ x o y p s z� y � � v z } x ~ � p n n } w � w y | } o p z v n n � � o � }w } Ð v y w } � y s n v o n v � z } z o p o � } z o } n n } w( p o p w * Ì � } 4 3 ' ' ' ) � y Ô } 2 + � � � w y � 0� x z ~ � p z } s ¢ p w o � y z x n n � y ~ x o y p s � x z� y u � � y u � o } � y s o � }
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Determine the proper resolution using the “Force vs Linear Velocity” chartÍ z � } o } w ( y s } � � � o � } � y ¢ } ~ x � ~ v � x o y p s n } w ¢ p w ( } � x � p | } � x s y s y o y x � � p x � p ¢ 3 ' � � z y z o p � } ( p | } � x o x | } � p ~ y o � p ¢ ' * 5 y s L z } ~ * Ì � }w } z v � o y s u � } x � z ~ w } � w } z p � v o y p s w } Ð v y w } � y s o � } � y Ô } 2 + � � � w y � ( p o p w y z ' * ' ' ' 4 6 Ó ) � w } z p � v o y p s 0 � x z y s � y ~ x o } � y s t u v w } 2 4 � } � p � *

Verify selection by checking force at the required step rateN x w � y } w y s o � } n x n } w � y o � x z � y z ~ v z z } � o � x o o � } � } x � z ~ w } � x � | x s ~ } z � x z } � p s o � } s v ( � } w p ¢ y s n v o z o } n z o p o � } ( p o p w * � x � � p sn } w ¢ p w ( x s ~ } ~ v w | } z x w } } � n w } z z } � y s � p o � Ò y s L z } ~ Ó ) x z y � � v z o w x o } � y s � y u v w } 2 4 0 x s � x � z p y s Ò z o } n z L z } ~ Ó ) � y u v w } 2 5 � } � p � 0 * Í z x s} ¢ ¢ } ~ o y | } ~ � } ~ � � | } w y ¢ � o � } z } � } ~ o y p s � � ~ � } ~ � y s u o � } ¢ p w ~ } x o o � } w } Ð v y w } � z o } n w x o } *î } z p � v o y p s ~ � p z } s ' * ' ' ' 4 6 y s L z o } n ) Ò � Ó z ~ w } � 0î } Ð Ï � � y s } x w | } � p ~ y o � ' * 5 y s L z } ~î } Ð Ï � z o } n w x o } ) ' * 5 y s L z } ~ 0 L ) ' * ' ' ' 4 6 y s L z o } n 0 { 2 ' 4 2 z o } n z L z } ~

� y u v w } z 2 4 x s � 2 5 x w } u p p � y � � v z o w x o y p s z p ¢ � p � o � } n v � z } z o p o � } z o } n n } w ( p o p wo w x s z � x o } y s o p � y s } x w ( p o y p s o � w p v u � o � } � } x � z ~ w } � *

Õ Ö × Ø Ù Ú Û � Ü
FORCE vs

LINEAR VELOCITY

SIZE 17

SERIES 43000Ü ô Û � � � Ü � � þ þ �" ã Ú Þ ä ù á Ù Ú é  % Ö û è ã Þ Ù   ø è û û Ú Ù & Ù Ö � Ú  Û ! ! ' & Ø à æ  æ á ã Ú

Õ Ö × Ø Ù Ú Û � Ü
FORCE vs

PULSE RATE

SIZE 17

SERIES 43000Ü ô Û � � � Ü � � þ þ �" ã Ú Þ ä ù á Ù Ú é  % Ö û è ã Þ Ù   ø è û û Ú Ù & Ù Ö � Ú  Û ! ! ' & Ø à æ  æ á ã Ú
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EXAMPLE #2� x � � p s 2 } w � ¡ p o y p s � p � v o y p s z � Î s ~ * p ¢ ¢ } w z x � y s } p ¢ � p v � � } � o x ~ � � � � w y � Í ~ o v x o p w z o � x o x w } � } z y u s } � o p ( } } o o � } s } } � z p ¢ � y u � } wz n } } � x n n � y ~ x o y p s z * Ì � y z s } � o } � x ( n � } y � � v z o w x o } z x o � n y ~ x � z y o v x o y p s � � } w } � y u � } w z n } } � y z w } Ð v y w } � o p n } w ¢ p w ( o � } ( p o y p s *Í � � p o � } w x n n � y ~ x o y p s w } Ð v y w } ( } s o z � y o � o � } } � ~ } n o y p s p ¢ o � } ( p | } | } � p ~ y o � y z v s ~ � x s u } � ¢ w p ( N � x ( n � } r 2 *
Application Requirements:î } Ð v y w } � � p w ~ } ) � � z 0 { 2 5 � � zî } Ð v y w } � Ì w x | } � ) y s ~ � } z 0 { 3 y sÌ y ( } Ì p Í ~ � y } | } Ì w x | } � ) z } ~ 0 { 3 z } ~ ) ( p � y t } � x n n � y ~ x o y p s w } Ð v y w } ( } s o 0� } z y w } � K � ~ � } z { 2 � ' ' ' � ' ' 'O y s } x w � } � p ~ y o � ) y s L z } ~ 0 { 3 y s L 3 z } ~ { 2 * ' y s L z } ~ ) ( p � y t } � � y s } x w | } � p ~ y o � 0
Calculate the initial rated force based on required # of cycles:8 W ; f > *î } ¢ } w o p � y u v w } 2 ' x s � � } o } w ( y s } o � } � � } x w x ¢ o } w 2 � ' ' ' � ' ' ' ~ � ~ � } z * Ì � y z y z y s � y ~ x o } � � y o � o � } � � v } � y s } y s � y u v w } 2 2 *Ì � y z � y � � � } y � } s o y ~ x � o p o � x o z � p � s y s � y Ô y s u N � x ( n � } r 2 � } ~ x v z } o � } s v ( � } w p ¢ � } z y w } � ~ � ~ � } z � y � s Ï o ~ � x s u } *8 W ; f A *Í z y s � y ~ x o } � y s � y u v w } 2 2 � y s p w � } w o p u } o 2 � ' ' ' � ' ' ' ~ � ~ � } z � x ¢ x ~ o p w p ¢ ' * 5 ( v z o � } v z } � � � } s z y Ô y s u o � } x ~ o v x o p w *Ì � } y s y o y x � ¢ p w ~ } w } Ð v y w } � y s p w � } w o p ( } } o o � } � p x � x ¢ o } w 2 � ' ' ' � ' ' ' ~ � ~ � } z y z o � } w } ¢ p w } +2 5 � � z L ' * 5 { 3 ' � � z � 3 ß á ø Þ ß × Ú ä ý Ù è þ � 	 Þ þ û ã Ú 4 Û �8 W ; f C *K p s | } w o � � z o p M } � o p s z ) M 03 ' � � z L ) ' * & & 5 � � z L M 0 { 2 3 3 M � 3 ß á ø Þ ß × Ú ä ý Ù è þ � 	 Þ þ û ã Ú 4 Û �
Determine required travel in meters3 y s � ) ' * ' & 5 4 ¡ L y s 0 { ' * ' + 1 & ¡ ) � 3 ß á ø Þ ß × Ú ä ý Ù è þ � 	 Þ þ û ã Ú 4 Û �
Choose the proper framesize actuator using the selector chart8 W ; f > *� } o } w ( y s } o � } w } Ð v y w } � � y s } x w ( } ~ � x s y ~ x � n p � } w y s � x o o z, - . / 0 1 { ) 2 3 3 M � ' * ' + 1 & ¡ 0 L 3 z { 3 * 4 M Y ¡ L z { 3 * 4 � x o o z � ÿ ø Ö ù á ø Þ ß × Ú ä ý Ù è þ Û Ü � é Þ à à ù ß Ú Ú ä Ú ä Ö ß � 	 Þ þ û ã Ú 4 Û �Í z z � p � s ¢ w p ( o � } w } z v � o x � p | } � o � } w } Ð v y w } � p v o n v o n p � } w y s ~ w } x z } � � � 2 ' ' � � v } o p o � } x n n � y ~ x o y p s w } Ð v y w } ( } s o~ � x s u } ¢ w p ( x 1 z Ì y ( } o p Í ~ � y } | } Ì w x | } � ) N � x ( n � } r 2 0 o p x 3 z Ì y ( } o p Í ~ � y } | } Ì w x | } � *8 W ; f A *Í z z v ( y s u o � } ( p v s o y s u ¢ p p o n w y s o y z o p w } ( x y s v s ~ � x s u } � ) y s o � y z ~ x z } � o � } � y Ô } 2 + ( p o p w ¢ w x ( } 0 � v z y s u o � } � p v � � }� o x ~ � | } w z y p s p ¢ o � } x ~ o v x o p w � p v � � } x z y � � ( } } o o � } x n n � y ~ x o y p s w } Ð v y w } ( } s o z * Ì � y z y z � y u � � y u � o } � y s o � }
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Determine the proper resolution using the “Force vs Linear Velocity” chartÍ z � } o } w ( y s } � � � o � } � y ¢ } ~ x � ~ v � x o y p s n } w ¢ p w ( } � x � p | } � x s y s y o y x � � p x � p ¢ 3 ' � � z y z o p � } ( p | } � x o x s } � | } � p ~ y o � p ¢ 2 * ' y s L z * Ì � }y s o } w ~ } n o ¢ x � � z v s � } w ~ v w | } Ò K Ó * Ì � } w } z v � o y s u � } x � z ~ w } � w } z p � v o y p s w } Ð v y w } � y s o � } � y Ô } 2 + � p v � � } z o x ~ � � � � w y � ( p o p w y z ' * ' ' 2 & 5 Ó) K w } z p � v o y p s 0 � x z y s � y ~ x o } � y s � y u v w } 2 1 � } � p � *

Verify selection by checking force at the required step rateÍ z � y z ~ v z z } � } x w � y } w � � x � � p s ( p o p w n } w ¢ p w ( x s ~ } ~ v w | } z x w } } � n w } z z } � y s � p o � Ò y s L z } ~ Ó x s � x � z p y s Ò z o } n z L z } ~ Ó * Í z x s } ¢ ¢ } ~ o y | }~ � } ~ � � | } w y ¢ � o � } z } � } ~ o y p s � � ~ � } ~ � y s u o � } ¢ p w ~ } x o o � } w } Ð v y w } � z o } n w x o } *î } z p � v o y p s ~ � p z } s ' * ' ' 2 & 5 y s L z o } n ) Ò K Ó z ~ w } � 0î } Ð v y w } � � y s } x w | } � p ~ y o � 2 * ' y s L z } ~î } Ð v y w } � z o } n w x o } ) 2 * ' y s L z } ~ 0 L ) ' * ' ' 2 & 5 y s L z o } n 0 { 6 ' ' z o } n z L z } ~Ì � } y s o } w ~ } n o p ¢ o � } w } Ð v y w } � ¢ p w ~ } x s � n v � z } w x o } ) � p x � n p y s o 0 y z ~ p s t w ( } � o p ¢ x � � v s � } w ~ v w | } Ò K Ó x z ~ x � ~ v � x o } � *
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FORCE vs

LINEAR VELOCITY
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Õ Ö × Ø Ù Ú Û � Ü
FORCE vs

PULSE RATE
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STACK
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Resolution, Accuracy, and Repeatability – What’s The Difference??Î s x s � � y s } x w ( p o y p s x n n � y ~ x o y p s � o � } z v � � } ~ o p ¢ w } z p � v o y p s � x ~ ~ v w x ~ � � x s � w } n } x o x � y � y o � y s } | y o x � y � y o � ~ p ( } z v n * Ì � } z } o } w ( z � x | }| } w � � y ¢ ¢ } w } s o ( } x s y s u z � � v o x w } y s ( x s � ~ x z } z � v z } � y s o } w ~ � x s u } x � � � *5 ² ± ° Â ® º ¸ ° ¶6 7 8 9 8 9 : ; < = ; : > 9 ? 7 ; 8 = @ A ; B ; = ? > C : 8 9 ? > = @ ; ? 7 ; > @ ? D > ? E A F 9 E D ? G D ? 9 7 > H ? I 8 C C ; J ? ; = : G ; A 8 = G D ? G D C 9 ; KL ; 9 E C D ? 8 E = 8 9 ; J G A ; 9 9 ; : > 9 8 = @ 7 ; 9 M 9 ? ; G K N 9 9 ; ; = 8 = ? 7 ; @ D A O ; 9 > P E O ; Q A ; 9 E C D ? 8 E = 9 > A ; > O > 8 C > P C ; 8 = H A > @ ? 8 E = 9 E A 9 D P H A > @ R? 8 E = 9 E H > = 8 = @ 7 G ; A 9 ? ; G > C C E I 8 = S O ; A T @ E = ? A E C C ; : C 8 = ; > A B E ? 8 E = KU V W X Y Z [ \ X ] ^ _ W ` a V b Y V c d e f _ g h i d V j f W [ V k c ] j Y V el m n o p q r s t @ A ; I C ; > : u v K v w x R 8 = M A ; O y 8 = @ 7 M A ; O E C D ? 8 E = zt ? ; G > = S C ; u { K | : ; S M 9 ? ; G} ` [ Z c [ X a U V W X Y Z [ \ X ] ^ _ i ~ i � h \ ] f a V � e f _ g h i d V j f _ � ~ � d V j f W [ V k e ^ i ~ i i i � � \ ] f W [ V k y D 9 ;

“J” screw
z� � � � � � � �6 7 ; : 8 H H ; A ; = @ ; P ; ? I ; ; = ? 7 ; ? 7 ; E A ; ? 8 @ > C : 8 9 ? > = @ ; > = : ? 7 ; > @ ? D > C : 8 9 ? > = @ ; ? A > O ; C ; : K � D ; ? E B > = D H > @ ? D A 8 = S ? E C ; A > = @ ; 9 8 = ? 7 ; 8 = : 8 RO 8 : D > C @ E B G E = ; = ? 9 E H ? 7 ; > @ ? D > ? E A Q ? 7 ; > @ ? D > C ? A > O ; C I 8 C C P ; 9 C 8 S 7 ? C T : 8 H H ; A ; = ? K 6 7 ; ? 8 S 7 ? : ; 9 8 S = ? E C ; A > = @ ; 9 E H ? 7 ; � > T : E = > @ ? D > ? E A 9> C C E I ? 7 8 9 ; A A E A ? E P ; O ; A T 9 B > C C Q P D ? = ; O ; A ? 7 ; C ; 9 9 Q 8 ? ; J 8 9 ? 9 K t ; ; � 8 S D A ; { | K� E A > � > T : E = � 7 T P A 8 : C 8 = ; > A > @ ? D > ? E A D ? 8 C 8 � 8 = S > 9 @ A ; I I 8 ? 7 > { R 8 = C ; > : Q � x v � E H A E ? > A T B E ? 8 E = I 8 C C A ; 9 D C ? 8 = > ? 7 ; E A ; ? 8 @ > C{ R 8 = 9 ? E � ; K � = S ; = ; A > C Q ? 7 ; ? E C ; A > = @ ; E H > � > T : E = � T P A 8 : C 8 = ; > A > @ ? D > ? E A I 8 ? 7 > { R 8 = B E O ; I 8 C C P ; � M � v K v v v � R 8 = K� � � � � � � � � � � � �6 7 ; A > = S ; E H G E 9 8 ? 8 E = 9 > ? ? > 8 = ; : I 7 ; = ? 7 ; > @ ? D > ? E A 8 9 @ E B B > = : ; : ? E > G G A E > @ 7 ? 7 ; 9 > B ; ? > A S ; ? B D C ? 8 G C ; ? 8 B ; 9 D = : ; A 8 : ; = ? 8 @ > C@ E = : 8 ? 8 E = 9 Kl m n o p q r s N C C E I ? 7 ; > @ ? D > ? E A ? E ; J ? ; = : > @ E B B > = : ; : : 8 9 ? > = @ ; H A E B 8 ? 9 7 E B ; G E 9 8 ? 8 E = y 9 ? > A ? 8 = S G E 8 = ? z K � ; > 9 D A ; > = : A ; @ E A : ? 7 8 9: 8 9 ? > = @ ; > = : @ > C C 8 ? � J � K L ; ? A > @ ? ? 7 ; > @ ? D > ? E A P > @ � ? E 8 ? 9 7 E B ; G E 9 8 ? 8 E = K   E B B > = : ? 7 ; > @ ? D > ? E A ? E A ; G ; > ? ; : C T A ; ? D A = ? E? 7 ; @ E B B > = : ; : : 8 9 ? > = @ ; � J � K 6 7 ; : 8 H H ; A ; = @ ; 9 P ; ? I ; ; = ? 7 ; > @ ? D > C : 8 9 ? > = @ ; 9 ? A > O ; C ; : > = : � J � 8 9 ? 7 ; A ; G ; > ? > P 8 C 8 ? T K
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  Terminology

Detent or residual torque:
6 7 ; ? E A ¡ D ; A ; ¡ D 8 A ; : ? E A E ? > ? ; ? 7 ; B E ? E A F 9 E D ? G D ? 9 7 > H ? I 8 ? 7 = E @ D A A ; = ? > G G C 8 ; : ? E ? 7 ; I 8 = : 8 = S 9 KN ? ; A B : ; G 8 @ ? 8 = S ? 7 ; ; J ? ; A = > C ; C ; @ ? A 8 @ > C @ E B G E = ; = ? 9 ? E A D = > t ? ; G G ; A � E ? E A t T 9 ? ; B K 6 7 8 9 I 8 C C 8 = @ C D : ; G E I ; A 9 D G G C 8 ; 9 QC E S 8 @ 9 ; ¡ D ; = @ ; A 9 Q 9 I 8 ? @ 7 8 = S @ E B G E = ; = ? 9 > = : D 9 D > C C T > O > A 8 > P C ; H A ; ¡ D ; = @ T G D C 9 ; 9 E D A @ ; ? E : ; ? ; A B 8 = ; ? 7 ; 9 ? ; G A > ? ; K

Holding torque:
6 7 ; ? E A ¡ D ; A ; ¡ D 8 A ; : ? E A E ? > ? ; ? 7 ; B E ? E A F 9 E D ? G D ? 9 7 > H ? I 7 8 C ; ? 7 ; I 8 = : 8 = S 9 > A ; ; = ; A S 8 � ; : I 8 ? 7 > 9 ? ; > : T 9 ? > ? ;� K   K @ D A A ; = ? K

Inertia:
� E ? E A ? ; B G ; A > ? D A ; A 8 9 ; 8 9 @ > D 9 ; : P T ? 7 ;8 = ? ; A = > C G E I ; A : 8 9 9 8 G > ? 8 E = E H ? 7 ; B E ? E A > 9 > H D = @ ? 8 E = E H C E > : K 6 7 8 9 G E I ; A : 8 9 9 8 G > ? 8 E = 8 9 ? 7 ; 9 D B ? E ? > C H A E B Ó Ô L y @ E G G ; A C E 9 9 z Q 8 A E =y @ E A ; z C E 9 9 Q > = : H A 8 @ ? 8 E = K 6 7 ; < = > C B E ? E A ? ; B G ; A > ? D A ; 8 9 ? 7 ; 9 D B E H ? 7 ; ? ; B G ; A > ? D A ; A 8 9 ; > = : > B P 8 ; = ? ? ; B G ; A > ? D A ; K

Pulse rate: 
6 7 ; = D B P ; A E H G D C 9 ; 9 G ; A 9 ; @ E = : y G G 9 z > G G C 8 ; : ? E ? 7 ; I 8 = : 8 = S 9 E H ? 7 ; B E ? E A K 6 7 ; G D C 9 ; A > ? ; 8 9 ; ¡ D 8 O > C ; = ? ? E ? 7 ;B E ? E A 9 ? ; G A > ? ; K 6 7 ; = D B P ; A E H 9 ? ; G 9 ? 7 > ? ? 7 ; B E ? E A ? > � ; 9 8 = E = ; 9 ; @ E = : y 9 E B ; ? 8 B ; 9 @ > C C ; : � 9 ? ; G 9 G ; A 9 ; @ E = : � z K6 7 8 9 8 9 : ; ? ; A B 8 = ; : P T ? 7 ; H A ; ¡ D ; = @ T E H G D C 9 ; 9 G A E : D @ ; : P T ? 7 ; B E ? E A : A 8 O ; KN : A 8 O ; ? ; @ 7 = 8 ¡ D ; ? E > @ @ ; C ; A > ? ; > S 8 O ; = C E > : H A E B > C E I 9 ? ; G A > ? ; Q ? E > S 8 O ; = B > J 8 B D B 9 ? ; G A > ? ; > = : ? 7 ; = ? E : ; @ ; C ; A R> ? ; ? E ? 7 ; 8 = 8 ? 8 > C 9 ? ; G A > ? ; I 8 ? 7 E D ? ? 7 ; C E 9 9 E H 9 ? ; G 9 K

Single step response: 
6 7 ; ? 8 B ; A ; ¡ D 8 A ; : H E A ? 7 ; B E ? E A ? E B > � ; E = ;@ E B G C ; ? ; 9 ? ; G K

Step:
6 7 ; > = S D C > A A E ? > ? 8 E = G A E : D @ ; : P T ? 7 ; A E ? E A ; > @ 7 ? 8 B ; ? 7 ; B E ? E A A ; @ ; 8 O ; 9> G D C 9 ; K � E A C 8 = ; > A > @ ? D > ? E A 9 > 9 ? ; G ? A > = 9 C > ? ; 9 ? E > 9 G ; @ 8 < @ C 8 = ; > A : 8 9 ? > = @ ; K

Step angle: 
6 7 ; A E ? > ? 8 E = E H ? 7 ; A E ? E A @ > D 9 ; : P T ; > @ 7 9 ? ; G Q B ; > 9 D A ; : 8 = : ; S A ; ; 9 K6 7 ; ? E ? > C = D B P ; A E H 9 ? ; G 9 A ; ¡ D 8 A ; : H E A ? 7 ; A E ? E A ? EA E ? > ? ; � x v � K

Torque:
6 7 ; 9 D B E H ? 7 ; H A 8 @ ? 8 E = > C C E > : ? E A ¡ D ; > = : 8 = ; A ? 8 > C ? E A ¡ D ; K

Pull out torque:
6 7 ; B > J 8 B D B ? E A ¡ D ; ? 7 ; B E ? E A @ > = : ; C 8 O ; A E = @ ; ? 7 ; B E ? E A 8 9A D = = 8 = S > ? @ E = 9 ? > = ? 9 G ; ; : K t 8 = @ ; ? 7 ; A ; 8 9 = E @ 7 > = S ; 8 = 9 G ; ; : ? 7 ; A ; 8 9 = E8 = ; A ? 8 > C ? E A ¡ D ; K N C 9 E Q ? 7 ; � 8 = ; ? 8 @ ; = ; A S T 9 ? E A ; : 8 = ? 7 ; A E ? E A > = : C E > : 8 = ; A ? 8 > 7 ; C G? E 8 = @ A ; > 9 ; ? 7 ; G D C C E D ? ? E A ¡ D ; K

Pull in torque:
6 7 ; ? E A ¡ D ; A ; ¡ D 8 A ; : ? E > @ @ ; C ; A > ? ; ? 7 ; A E ? E A 8 = ; A ? 8 > > = : > = T A 8 S 8 : C T> ? ? > @ 7 ; : ; J ? ; A = > C C E > : D G ? E 9 G ; ; : G C D 9 I 7 > ? ; O ; A H A 8 @ ? 8 E = ? E A ¡ D ; B D 9 ? P ;

Torque to inertia ratio:
� E C : 8 = S ? E A ¡ D ; : 8 O 8 : ; : P T A E ? E A 8 = ; A ? 8 > K
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Part Number Construction: Hybrids
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Identifying the part number codes when ordering
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Hybrid Linear Actuator: Wiring

® î

Bipolar Unipolar
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Hybrid Linear Actuator: Stepping Sequence
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21000 Series: Size 8 Linear Actuator
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21000 Series: Size 8 Dimensional Drawings
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Captive Leadscrew

Non-Captive 

Leadscrew

External Linear
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21000 Series: Size 8 Performance Curves

70

Ø .138 (3.50) Leadscrew
FORCE vs. PULSE RATE

For
ce (

oz.)
Haydon Kerk Motion Solutions, Inc.  www.HaydonKerk.com  International: 203.756.7441
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21000 Series: Size 8 Performance Curves

71

Ø .138 (3.50) Leadscrew
FORCE vs. LINEAR VELOCITY

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

*Care should be taken when utilizing these screw pitches to ensure that the physical load limits of the motor are not exceeded.  

Haydon Kerk Motion Solutions, Inc.  www.HaydonKerk.com  International: 203.756.7441
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28000 Series: Size 11 Linear Actuator
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43000 Series: Size 17 Dimensional Drawings
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43000 Series: Size 17 Performance Curves
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43000 Series: Size 17 Performance Curves

90

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.

Ø .218 (5.54) Leadscrew
FORCE vs. LINEAR VELOCITY

Ø .250 (6.35) Leadscrew

Haydon Kerk Motion Solutions, Inc.  www.HaydonKerk.com  International: 203.756.7441

H
Y

B
R

ID
 L

IN
E

A
R

 A
C

T
U

A
T

O
R

S
T

E
P

P
E

R
 M

O
T

O
R

S

TM



^ _

43000 Series:
Size 17 High Resolution Linear Actuator

Salient Characteristics
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43000 Series: Size 17 High Resolution 
Linear Actuator Performance Curves
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43000 Series:
Size 17 Double Stack Linear Actuator
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43000 Series: Size 17
Double Stack Dimensional Drawings

Captive 

Leadscrew

Non-Captive 

Leadscrew
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43000 Series:
Size 17 Double Stack Performance Curves
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43000 Series: Size 17 
IDEA™ Drive Linear Actuator
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43000 Series: Size 17 IDEA™ Drive
Linear Actuator Electronic Data
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Pin Configuation Data

Typical Input / Output Data
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43000 Series: Size 17 IDEA™ Drive 
Linear Actuator Dimensional Drawings
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Captive Leadscrew

Non-Captive Leadscrew

External Linear
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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.

Ø .218 (5.54) Leadscrew
FORCE vs. PULSE RATE

Ø .250 (6.35) Leadscrew

Haydon Kerk Motion Solutions, Inc.  www.HaydonKerk.com  International: 203.756.7441

43000 Series: Size 17 IDEA™ Drive

Linear Actuator Performance Curves
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Ø .218 (5.54) Leadscrew
FORCE vs. LINEAR VELOCITY

Ø .250 (6.35) Leadscrew
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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.

43000 Series: Size 17 IDEA™ Drive 

Linear Actuator Performance Curves
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43000 Series: Size 17 Double Stack 
IDEA™ Drive Linear Actuator
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43000 Series: Size 17 IDEA™ Programmable 
Linear Actuator Dimensional Drawings
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Non-Captive Leadscrew
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43000 Series: Size 17 IDEA™ Drive 
Double Stack Performance Curves
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57000 Series: Size 23 Linear Actuator

Salient Characteristics
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57000 Series: Size 23 Dimensional Drawings
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57000 Series: Size 23 Performance Curves
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F G H I J K L G J H M N O P Q R S T O UFORCE vs. PULSE RATE

F G H I J K L G J H M N O P Q R S T O UFORCE vs. LINEAR VELOCITY
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57000 Series:
Size 23 High Resolution Linear Actuator

Salient Characteristics

A full linear step 
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57000 Series: Size 23 High Resolution
Linear Actuator Performance Curves



F G H I J K L G J H M N O P Q R S T O UFORCE vs. PULSE RATE

F G H I J K L G J H M N O P Q R S T O UFORCE vs. LINEAR VELOCITY
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Salient Characteristics

57000 Series:
Size 23 Double Stack Linear Actuator
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Double Stack Dimensional Drawings
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F G H I J K L G J H M N O P Q R S T O UFORCE vs. PULSE RATE

F G H I J K L G J H M N O P Q R S T O UFORCE vs. LINEAR VELOCITY

57000 Series:
Size 23 Double Stack Performance Curves
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87000 Series: Size 34 Performance Curves
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F G Ð m J K Æ J G Í Í M N O P Q R S T O UFORCE vs. LINEAR VELOCITY
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Options for Hybrids: Integrated Connectors
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Integrated Connectors for

Size 11, Size 14 and Size 17
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Dimensional Drawing:

Series 28000 Size 11 with Integrated Connector

Dimensional Drawing:

35000 Series 

Size 14 with

Integrated Connector

Dimensional Drawing:

43000 Series 

Size 17 with

Integrated Connector
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Options for Hybrids: Encoders
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Encoders designed for all sizes of hybrid 
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Optional Assemblies for Hybrids
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Encoder Ready Option for all sizes of HybridsX & 5 6 3 * X 5 4 - ) 6 ? ) * . & - ; , 0 9 & 0 3 - / , & * * 3 = 4 . ' & * 9 2 & , 0 9 - . 6 & / & * . * , 3 6 . - - . & 6 5 & , 0 9 & 0 3 - : W 1 . / .. * , 3 6 . - - . & 6 5 & , 0 9 & 0 3 - / , & * 4 . 9 / . 6 0 3 ) * / 0 & 8 8 / . 7 . - & 8 ( 3 ( 9 8 & - 1 3 8 8 3 = / 1 & 2 0 . * , 3 6 . - / : W 1 . 5 & - .& 7 & ) 8 & 4 8 . = ) 0 1 & * . f 0 . * 6 . 6 - 3 0 3 - � 3 9 - * & 8 & * 6 & 0 1 - . & 6 . 6 - . & - 1 3 9 / ) * + : W 1 . ' 3 0 3 - / 9 / . & ( - 3 ( - ) . 0 & - 5' & * 9 2 & , 0 9 - ) * + ( - 3 , . / / = 1 ) , 1 ) * , 3 - ( 3 - & 0 . / . * + ) * . . - ) * + 0 1 . - ' 3 ( 8 & / 0 ) , / ) * 0 1 . - 3 0 3 - 6 - ) 7 . * 9 0 & * 6 &/ 0 & ) * 8 . / / / 0 . . 8 ; , ' . 8 . & 6 / , - . = 0 1 & 0 & 8 8 3 = / 0 1 . ' 3 0 3 - 0 3 4 . ' 9 , 1 ' 3 - . . 2 i , ) . * 0 & * 6 6 9 - & 4 8 . 0 1 & *0 3 6 & 5 � / ' 3 - . , 3 ' ' 3 * 8 5 9 / . 6 ~ g 0 1 - . & 6 @ 4 - 3 * ] . * 9 0 , 3 * i + 9 - & 0 ) 3 * / :

® Coated Leadscrews for all Hybrids> 1 . - . & ( ( 8 ) , & 0 ) 3 * / - . È 9 ) - . 0 1 . 9 / . 3 2 & � + - . & / . 8 . / / � / , - . = & * 6 * 9 0 ) * 0 . - 2 & , . X & 5 6 3 * { . - A � 3 0 ) 3 *\ 3 8 9 0 ) 3 * / Y 3 2 2 . - / W . 2 8 3 * � , 3 & 0 . 6 8 . & 6 / , - . = / :; � 6 - 5 � a * 3 * g 8 9 4 - ) , & 0 . 6 e W . � 3 * , 3 & 0 . 6 8 . & 6 / , - . = ( - 3 7 ) 6 . / ) ' ( - 3 7 . 6 ( . - 2 3 - ' & * , . ) * 4 3 0 18 ) 2 . & * 6 0 1 - 9 / 0 & / , 3 ' ( & - . 6 0 3 & , 3 * 7 . * 0 ) 3 * & 8 / 0 & ) * 8 . / / / 0 . . 8 8 . & 6 / , - . = : W . � 3 * , & * 4 . & ( ( 8 ) . 6 0 3 &= ) 6 . 7 & - ) . 0 5 3 2 8 . & 6 g / , - . = ( ) 0 , 1 . / & * 6 ) / & 7 & ) 8 & 4 8 . 2 3 - X & 5 6 3 * Y 4 - & * 6 , & ( 0 ) 7 . < * 3 * g , & ( 0 ) 7 . & * 6. f 0 . - * & 8 8 ) * . & - 8 ) * . & - & , 0 9 & 0 3 - / :
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Dual Motion Actuators

Haydon Kerk Motion Solutions, Inc. � � � � 	 
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to an insertion position and then rotates it
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Part Number Construction: Dual Motion Actuators

EXAMPLE: b � 9 & 8 ' 3 0 ) 3 * < B Z C C C \ . - ) . / a \ ) ] . c | < c : Z g ) * < B Z ' ' / È : e < C : _ ` - 3 0 & - 5 < c : d ` 8 ) * . & - <4 ) ( 3 8 & - , 3 ) 8 / < : C C C | d g ) * a C : C c ^ c ' ' e < Z ~ 3 8 0 / � h < c g ) * a ^ � ' ' e / 0 - 3 A .

LR 35 H J

Series

number

designation; 7 & ) 8 & 4 8 .\ . - ) . / �a \ . - ) . /* 9 ' 4 . - /- . ( - . / . * 0= ) 6 0 1 � 3 2 ' 3 0 3 -4 3 6 5 e
Linear

Step Angle

H
b c : d `

K
b C : _ `

M
b c : d `� 3 9 4 8 .\ 0 & , A

P
b C : _ `� 3 9 4 8 .\ 0 & , A

Coilsb � ) ( 3 8 & -a | = ) - . eb � * ) ( 3 8 & -a � = ) - . e Code ID

Resolution

Travel/Step� 	 
 � �  ã å �� � ê æ � è å ã ä� ó ó ó ö ò � ë ì å æ ä ê å  �� � � � � � � � � � � � � �� � � �  ! " � � � � � # $ %� $ � � ! " & � � ' � � � � % # ! �  � ( � ) *
Voltage� 	 
 � �  ã å �ó + � + , - . /ô ÷ � ô ÷, - . �. â ä ê é � ,� è � ë ã � 0 ã å

Suffix:

Stroke	 
 � �  ã å � 1 2 ô ó �ô � ë ì � ÷ õ � � �1 3 3 3 � 4  å 5 ë � ãé æ 5 â ä ê é �� &  � ! ' � �  � � �$ # 6 7 � � � � � � ! # � � � 6� ! � � 8 � � $ ( � " � � $ %% � � ' ( $ �  � ' � $ � 8 ' � �� � 9 # ' � � � $ ' � � # � % :% ' ( ' � � # � ; < $ # 6 7 � � )= � � � � � ! � $ � � ! � � # �� � � � � � � �   � ' ! � >� ' � $ � � $ ( ' $ � � � ' $ (% �  � � � 6 � $ � � � �� � � ' � � � $ ! � ) *
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Rotary
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35000 Series (Size 14) Dual Motion Actuators 
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43000 Series (Size 17) Dual Motion Actuators
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