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Design and Analysis of Micro-Acceleration Switch with Buckled Beams

Zhao Jian', Jia Jianyuan', Wang Hongxi', Chen Guangyan®
(1. School of Mechanical-Electronic Engineering, Xidian University, Xi'an 710071, China;
2. Institute of Electronic Engineering China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Based on the post-buckling theory of large deflection beams, the nonlinear stiffness of a
post-buckling beam is analyzed, then a novel micro-machined acceleration switch is designed. The
switch consists of two oblique micro-beams with a mass in the middle, and two other folding
beams are fixed on the top and bottom surfaces of the mass to ensure its single moving direction,
While the acceleration reaches the threshold, the beams buckle to close the switch immediately,
when the acceleration gets below a certain value, the switch opens quickly under the effect of the
elastic force developed by the post-buckling beams. Compared with the switches of other kinds,
the influences of the film damping force and the contact force on the switch system performance
are taken into full consideration, The dynamic equation of the switch under coupled forces is es-
tablished. And the dynamical simulation shows that the response time is less than 6 ms, and the
unstable contact time is 0. 02 ms for the strong nonlinear system with elliptic integrals to indicate
the good threshold characteristic and high contact reliability of the switch, furthermore the prac-
tical validity.
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