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Abstract

With the rapid development of modern industry, sensors have become an indispensable tool in
modern industrial testing, widely used in aviation, aerospace, automotive, power, geological explo-
ration, and other fields. Vibration sensors, as sensors for measuring vibration, are widely used in
industrial testing and metrology. Sensor sensitivity is the ratio of the sensor’s output voltage signal
to the mechanical signal input to the sensor. In actual measurement, the magnitude of the mechan-
ical vibration signal input to the sensor can be determined by the sensor’s output voltage signal and
sensor sensitivity; therefore, sensor sensitivity is an important indicator for evaluating sensor per-
formance. Due to differences in production processes, the sensitivity of each sensor cannot be com-
pletely consistent, thus requiring sensor sensitivity calibration. Traditional vibration sensor cali-
bration mainly involves fixed-frequency calibration, using sinusoidal signals to excite the sensor.
Each calibration requires three steps: frequency setting, vibration level adjustment, and testing,
and only one frequency can be calibrated at a time. Therefore, the calibration process is quite time-
consuming and requires high environmental stability. To overcome the shortcomings of existing
technologies, we developed a multi-frequency hybrid calibration system software for vibration sen-
sors. This system can automatically perform multi-frequency hybrid calibration of vibration sen-
sors, improving calibration efficiency.
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Figure 1. Overall framework of the multi-frequency hybrid calibration software
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Figure 2. Flowchart of the multi-frequency hybrid calibration procedure
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Figure 3. Flowchart of multi-frequency hybrid calibration procedure
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Figure 4. Report generation program flowchart
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Table 1. Experimental data
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