dE7IA S 200089 % EAGeNE =84 A pp. 843~848

KSME 008145

A&AZ 29930 9T AXNE dFoolH HA R Ay

*
.

MM, ol

*
i3
o

*

Z1i

o

rH

(=)
[N

ret

A
T

Design and Analysis of an Inchworm Actuator with Electromagnetic Switching
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Abstract

In general, inchworm actuators are composed of two clamping piezoelectric elements and one expansion
piezoelectric element. In this paper, two electromagnetic clampers are used for higher speed and high load.
Dynamic equation is derived to simulate the behavior of the inchworm actuator with electromagnets.
Electromagnetic clamper is used to improve the performance of the inchworm actuator. The electromagnetic
clamper is composed of two permanent magnets and one traditional electromagnet. The permanent magnets
play the role of the source of magnetic field to make clamping force higher, and the electromagnet is to
change the mode between clamping and free. The driving voltage profile is also analyzed to improve the
speed of inchworm actuator. The real system was manufactured and experimented to find dynamic
characteristics and the maximum speed is obtained. Dynamic model is verified by comparing with

experimental results.
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Fig. 2 Driving principle of the inchworm actuator
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Fig. 4 Dynamic modeling of the inchworm actuator
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Fig. 7 Linear velocity voltage profile
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Fig. 9 Principle of electromagnetic clamper
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Fig. 11 Moving displacement of the inchworm actuator
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Fig. 12 Speed of inchworm actuator
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