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Calibration method for high range accelerometer

Zhang Zeyu Li Jie Hu Chenjun Yuan Xiaoqiao Ji Zhimin

(Key Laboratory of Instrumentation Science & Dynamic Measurement, Ministry of Education,

North University of China, Taiyuan 030051, China)

Abstract: Aiming at the problem that the input excitation of the traditional gravity field calibration method can only be within +1g,
which cannot meet the calibration requirements of the high-range accelerometer in the full range, a calibration method suitable for the
high-range accelerometer is proposed. First of all, analyzed the calibration principle and error sources and the accelerometer error
compensation model was established, secondly, designed the twelve position calibration scheme that is suitable for high range
accelerometer and calculation method for the calibration parameters is deduced, finally, through the precision centrifuge experiments,
verified the feasibility of calibration scheme, the validity of the calibration parameters was verified by data processing. The results show
that the calibration method is feasible and effective, and the compensation accuracy is higher than the traditional gravity field calibration
method, which provides a certain theoretical basis for engineering application.

Keywords : high range accelerometer; centrifuge; calibration; error compensation
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Fig. 1 Schematic diagram of

installation coordinate system
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Fig.2 Schematic diagram of centrifuge 12 position arrangement
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Fig. 3 Centrifuge test verification
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Table 2 Calibration parameters of centrifuge
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Fig.4 Comparison of centrifuge calibration and compensation before and after
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Table 3 Calibration parameters of gravity field

i/ V bR R K (V/g) XA FREL (V/ )
Up,=2.44741 £, =0.02195  k, =-0.000 29,k =-0.000 56
Up, =2.49829  k, =0.043 49 k,, ==0.000 61,k, =0. 000 74
Up=2.48423  k_ =0.04347  k,_=-0.000 40,k =-0.000 75
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Table 4 Calibration parameters of gravity field (g)
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