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Precision Guide Diaphragm Design and Optimization

ZHOU Honghai' > QIN Chao' > XU Zhenbang' * WANG Xuewen'*® GONG Hao' >’ CHEN Yang' >’
(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun
130033 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)
Abstract: A flexible diaphragm with precision guidance is proposed for the requirements of small stroke
and high accuracy of the precision guidance mechanism in micro-vibration simulators. First the axial and
radial flexibility of the flexible diaphragm is modeled based on the flexibility matrix method; Second the
axial and radial flexibility of the flexible diaphragm is parametrically analyzed based on the structural pa—
rameters of the flexible diaphragm; Then an optimized design model was established with the objectives of
high axial flexibility high axial/radial flexibility ratio and low stress. The optimization results show that the
optimization rate of axial flexibility is 233% the optimization rate of axial/radial flexibility ratio is 172%
and the optimization rate of maximum stress is 32% . The performance of the flexible diaphragm is greatly
improved in each target after optimization; Finally finite element analysis and experiment are used for veri—
fication. The relative errors of the finite element analysis and experimental results relative to the theoretical
analysis are 6. 7% and 7.8% respectively. The theoretical analysis and optimization method provide a sim-
ple and effective design idea for the flexible diaphragm in this paper.
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