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A Quantitative Study on Orientation Effect of Piezoelectric Impact Sensor

Liu Tianguo, Zhang De, Zhao Baolin, Tao Fenggang
(Center of Advanced Sensor & Actuator, Institute of Electronic Engineering,
China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The output of piezoelectric impact sensors used in piezoelectric fuse is influenced by the shock orientation, a
quantitative analysis method of sensors orientation effect is proposed. Based on the working principle of piezoelectric
sensors, a mathematical model of piezoelectric impact accelerometer’s orientation output is constructed. Using this model,
quantitative analysis of orientation effect on impact sensors is studied, and the directional response laws of piezoelectric
sensors is obtained, the best impact orientation can be calculated. It’s shown from the simulation experiment that the multi
direction sensors are superior to single direction sensors, and orientation effect is related to the ratio of direction

sensitivities, this evaluation method provides a theoretical basis for the development of piezoelectric fuse.
Keywords: impact sensors; piezoelectric fuse; orientation effect; quantitative analysis
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