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微热对流角速度传感器抗冲击性能分析

作     者：赵影1，朱荣1，叶雄英1，杨拥军2

单     位：华大学精密仪器与机械学系，精密测试技术及仪器国家重点实验室，北京 100084； 2. 中国电子科技集团公司第十三研究所，石家庄，050051

基金项目：

摘     要：

微热对流角速度传感器是一种新型的惯性传感器件，由于采用流体代替传统的固体质量块作为敏感载体，因而具有极其独特的性能，特别是高抗冲击性。采用ANS
YS有限元分析软件，对微热对流角速度传感器的加热丝支撑层和检测丝支撑层进行动静态变形和应力计算，得出应力最大点，微加热丝支撑层的应力最大点在固
支位置附近，检测丝支撑层的应力最大点在固支位置附近和内拐角处。在z方向有一定加速度载荷作用下，加热丝支撑层的最大应力比检测丝支撑层的最大应力
大，更容易破坏。理论计算得到微热对流角速度传感器样品可抗冲击200000g，经过抗冲击实验验证，微热对流角速度传感器样品在21200g的冲击下仍完好无损，
有极好的抗冲击性能。
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Angular Rate Sensor based on Convection Heat Transfer

Author's Name: ZHAO Ying1，ZHU Rong1，YE Xiong-ying1，YANG Yong-jun2

Institution: 1. State Key Laboratory of Precision Measurement Technology and Instruments， Dept. of Precision Instruments and Mechanology，Tsinghua Univ2. 
Electronics Technology Group Corporation the 13th Research Institute

Abstract:

Micromachined thermal gas angular rate sensor is kind of novel inertial device, which takes an advantage of high shock resistance due to use gas instead of conventionally 
used proof-mass as the key sensing element. The calculation of the static and transient strain and stress in supporting layer of heating wire and detection wires is performed, 
and the position with the largest stress is figured out by means of finite element software ANSYS. The results show that the largest stress point of support layer of heating 
wire is close to the clamped edges. The largest stress point of support layer of detection wire is close to the clamped edges and corners. When an acceleration loading is 
applied along z direction, the largest stress of support layer of heating wire is larger than that of support layer of detection wire. Experimental results show that our device can 
withstand the shock of 21200g, and the theoretic prediction of the shock resistance of the device can reach 200000g, all of which indicates the sensor has a good shock 
resistance.
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