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Inertial linear actuator driven by piezoelectric

bimorph with changeable pressure

Zeng Ping, Wu Bo-da, Wang Tao, Cheng Guang-ming, Zhang Hong-zhuang

(College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China)

Abstract: A new type of inertial actuator driven by the piezoelectric bimorph was proposed. The actuator was

able to realize the directional linear movement due to the orderly changing the friction controlled by the

pressure between the movement mechanism and the support surface. The working principle of the actuator was

analyzed and the dynamic characteristic of the piezoelectric bimorph was studied by the FEM modal analysis.

The prototype of the actuator was developed and its performance was tested. The results showed that the

actuator is able to realize the reciprocating linear movement and work with the minimum stable step of 0.7

pm , the maximum moving velocity of 1.2 mm/s, and the maximum loading capacity of 150 g at frequency of

10 Hz.

Key words: technology of instrument and meter; piezoelectric bimorph; changing pressure; friction; inertia

impact; finite element method analysis
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Fig.1 Sketch map of the linear actuator structure
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Fig.2 Driving electrical signal waveshape and driving

process of actuator
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Fig.3 Dibrator model of piezoelectric bimorph
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Fig.4 The prototype and testing system of actuator
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Fig.6 Relationship between velocity and frequency
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Fig.7 Relationship between velocity and voltage
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Table 1 Testing results of actuator prototype

performance
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