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Linear Modeling for Input-Output Relations of a Rhombic
Micro-Displacement Piezoelectric Actuator

ZHANG Chunlin, ZHANG Xinong, CHEN Jie, ZHANG Shuai

(State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A rhombic micro-displacement piezoelectric actuator (RMPA) is proposed to deal with
the displacement output of a positioning device. The RMPA consists of three parts, i.e., a Pb
based lanthanum doped zirconate titanate (PZT) actuator, a flexible hinge, and a rhombic
amplification mechanism. The geometric amplification relations of amplification mechanism are
analyzed. The mechanism can amplify the displacement output from 30 pm to 100 pm, and the
magnification coefficient is proportionally magnified in a rated range and is related to the rhombic
ring angle @, which can provide a basis for design of rhombic amplification mechanism with
greater magnification coefficient. A linear model of RMPA input and output relation is
constructed, and the comparison between the linear model and experiments shows that the
theoretical linear model has better expression for RMPA and higher accuracy.
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