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Effects of medium and static pressure on dynamic characteristics of
piezoresistive absolute pressure sensor calibrated by shock tube
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Abstract: Shock tube was usually used to calibrate the dynamic pressure sensor. During the calibration process of shock tube,
the dynamic performance indexes of piezoresistive absolute pressure sensor, such as resonance frequency, depend on both the
static pressure environment and gas medium of shock tube, affecting the calibration of dynamic characteristics of the sensor.
Based on the working principle of piezoresistive pressure sensor, the mechanism of the sensing diaphragm structure was
analyzed and a dynamic model was established. The numerical simulations using ANSYS and SIMULINK softwares have
been performed and the simulation results are consistent with the theoretical predications. The results indicated that there was a
non-linear relationship between the resonant frequency and the static pressure of the sensor, and it increased significantly with
the increase of the diameter-thickness ratio of the sensing diaphragm. The damping ratio coefficient was related to the gas
medium and increased with the decrease of gas density. The sensitivity of the sensor was related to neither the gas medium nor
the static pressure. The effects of medium and static pressure parameters on the calibration of piezoresistive absolute pressure

sensor should be considered.
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7 33.8 0.3 9.8 13.2 30.43 2.31 160.1 0.000 38
8 339 0.6 8.5 21.5 48.78 227 160.1 0.000 47
9 101.3 0.3 10.6 13.8 31.43 227 162.5 0.000 89
10 101.3 0.3 12.6 13.9 31.27 225 162.8 0.000 34
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