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Structural Mechanics Analysis on Aviation Pressure Sensor Based on MEMS

He Yuming', Xu Yajie',Zhu Jiang?, Li Shulin’
1. AVIC Nanjing Engineering Institute of Aircraft System, Nanjing 211100, China

2. Chinese Air Force Test Flight Bureau,Xi’ an 710000, China

Abstract: Taking the sensitive element of the micro-scale aeronautical pressure sensor as the research object, a two-
phase local/nonlocal integral equation driven by the static bending, buckling and free vibration of the micro-scale Euler
beam is established. The stress-strain relationship is the Fredholm integral equation, which can be transformed into
Volterra integral equation, the general solution is obtained by solving the integral-differential equation through Laplace
transform, in which the unknown constant is determined by the boundary conditions related to the constitutive relation
and additional constraint equations, and finally the bending deflection of the Euler beam under different boundary
conditions can be obtained. For bucking and free vibration and in order to obtain a unique solution, the analytical and
numerical solutions of the buckling load and free vibration frequency are obtained by finding the no-zero solution of
the linear homogeneous equations. They are dimensionless. The results obtained show consistency reinforcement
effect. The research results provide support for the structural design and optimization of microscale pressure sensors.
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