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Impact drive rotary precision actuator
by piezoelectric bimorphs

ZHANG Hong-zhuang, ZENG Ping, HUA Shun-ming, CHENG Guang-ming, YANG Zhi-gang
(College of Mechanical Science and Engineering . Jilin University, Changchun 130025, China)

Abstract: An impact drive rotary precision actuator with end-loaded piezoelectric cantilever bimorphs
is proposed. According to finite element analysis and experiments of the dynamic characteristics of
end-loaded piezoelectric cantilever bimorph, a certain method of fixed-frequency and adjustable-ampli-
tude are confirmed to control the actuator. The results show that the actuator excited by fixed-fre-
quency and adjustable-amplitude ramp voltage waveform work with large travel range(180°), high res-
olution(1 prad) and speed(0. 2 rad/min) and heavy-load ability(0. 02 Nm). Having the advantages of
high-precision positioning ability, simple structure and only one percent cost of traditional impact
drive mechanism, it is expected that the proposed actuator will be widely applied to precision indus-
try.
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Fig.1 Structure of precision actuator.
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Fig.5 Photograph of precision actuator
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Tab.1 Experimental results of precision actuator
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