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Analysis on Shock Resistance of Micromachined Angular Rate
Sensor Based on Convection Heat Trander
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Abgtract :Micromachined thermal gasangular rate sensor is kind of novel inertial device, which takes an ad-
vantage of high shock res stance due to use gasinstead of conventionally used proof-mass as the key sens
ing element. The calculation of the static and transent strain and stressin supporting layer of heating wire
and detection wiresis performed, and the postion with the largest stressisfigured out by means of finite
element software ANSYS. The results show that the largest stresspoint of support layer of heating wireis
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 21 200 g. , and the theoretic prediction of the shock red st-
ance of the device can reach 200 000 g., all of which indicates the sensor has a good shock resi stance.
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( 6.2 GPa)
/ gn
X Y YA / GPa
200000 0 0 0. 00549
0 200000 0 0. 0646
0 0 200000 5.07
2
( 6.2 GPa)
/ On
X Y YA / GPa
200000 0 0 0.037
0 200000 0 0.0137
0 0 200000 4.39
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X Y z | GPa
200000 0 0 0.00543
0 200000 0 0.0598
0 0 200000 2.72
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/ On
X Y Z | GPa
200000 0 0 0.0357
0 200000 0 0.0134
0 0 200000 2.32
Xy z 200 000 gn
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