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Modeling and Optimized Design of Double-feet Piezoelectric Linear Motor
Based on the Lever Amplification Mechanism

TAO Jie, HUANG Weiqing,SUN Mengxin,SU Zhao,LU Qian, WANG Daozhi
(State Key Lab. of Mechanics and Control of Mechanical Structure, Nanjing University of Aeronautics
and Astronautics, Nanjing 210016, China)

Abstract; The design of the lever amplification mechanism plays a crucial role in the performance of double-feet
piezoelectric linear motor based on the lever amplification principle. The actuating mechanism of double-feet piezoe-
lectric linear motor based on the lever amplification mechanism was analyzed and the dynamic model of the lever am-
plification mechanism based on the flexure hinge is established in this paper. The theoretical amplification ratio is
calculated, which are equal to 3. 12 and 1. 98 in the longitudinal and lateral direction respectively. Moreover, the
FEA software was used for simulation analysis. The error between theory calculation and simulating calculation is
3.1% and 14. 6% respectively. On the basis of the simulation analysis, the design of the structure parameters of
flexure hinges in the lever amplification mechanism are carried out by using the genetic algorithm. The displacements
of driving foot in the longitudinal and lateral direction are improved by 17. 6% and 8. 1% respectively after the opti-
mized design.
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