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Study on Finite Element Simulation Method of Piezoelectric Acceleration Sensors

FU Chengcheng' , GAO Cheng’ , HUANG Jiaoying’ , ZHANG Weifang
(1. School of Energy and Power Engineering, Beihang University, Beijing 100191, Chinaj;
2. School of Reliability and Systems Engineering, Beihang University, Beijing 100191, China)

Abstract; The piezoelectric acceleration sensor has the features of wide frequency bandwidth, simple structure
and good high-temperature performance resistance and has wide applications in the complex mechanical stress and
high temperature stress environment. And it is an indispensable device in special application like aero-engine health
monitoring and explosion impact monitoring. For the design and research of piezoelectric acceleration sensors, the fi-
nite element simulation is often used to analyze their natural frequency, response and the status under mechanical
and thermal stresses. Based on the principle, structure and the basic flow of finite element simulation of the piezoe-
lectric acceleration sensors. the main problems in finite element simulation of piezoelectric acceleration sensor were
investigated. According to different types of structures, the structural simplification methods in geometric modeling
were concluded. The main simulation methods for bolt pretension were analyzed. The partial simulation and overall
simulation were distinguished and the simulation methods of the natural frequency were summarized. The simulation
methods for different stresses were discussed according to different excitations.
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