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Abstract

There are large vibrations in the process of aero-engine operation. The accurate acquisition of
these vibration signals is the basis of condition monitoring, fault diagnosis and fault prediction of
aero-engine. The differential piezoelectric acceleration sensor can convert the vibration signal
into a weak charge signal, which needs accurate and reliable acquisition. In this paper, a design
scheme of differential charge vibration signal conditioning circuit is proposed, and the simulation
and test results show that the measurement accuracy of the circuit can reach 2%, which can real-
ize the accurate acquisition of aeroengine vibration signal.
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Figure 1. Structure diagram of differential piezoelectric acceleration sensor
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Figure 2. Differential charge signal acquisition principle block diagram
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Figure 3. Charge amplifier equivalent circuit
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Figure 4. Differential charge amplifier
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Figure 5. Schematic diagram simulation of charge amplification unit
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Table 1. Simulation result
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Figure 6. Vibration data FFT result
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