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Fig. 3 Structural force model of piezoresistive micro accelerometer
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Fig. 4 ANSYS simulation diagram of accelerometer stress and strain
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Fig. 7 Working principle of power-supply module
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Fig. 8 Flow chart of system control
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(a) Oscilloscope waveform (b) Data acquisition of system
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MEMS piezoresistive sensor based design of low-power consuming
and high-overloaded testing system

Han Shuai'**, Ma Youchun'?, Qin Li""*, Wang Yuekai"'*, Ding Ning'**
(1. National Key laboratory for Electronic Measurement Technology ,
North University of China » Taiyuan 030051, Shanxi, China;
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3. Beijing National Railway Research & Design Institute of Signal & Communication
Group Com pany Limited . Beijing 100070, China)

Abstract: To investigate the working conditions of a missile in a high-impact environment, this paper

presents a design scheme for low-power consuming and high-overload testing system based on an

MEMS apiezoresistive sensor. The system is capable of withstanding tests with a 2X10° g overloaded

impact and possesses such characteristics as a high sampling rate, a small volume, and a low-power

consumption. As validated by our targeting experiments, the system was able not only to withstand a

high overloaded impact but also to accurately capture the slight variations of a weak signal, which en-

sures the accuracy of the data recorded by the missile in flight.

Key words: mechanics of explosion; low-power consumption with missile test system; high-impact;

piezoresistive micro-accelerometer
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