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Fig. 1 Pressure signals of shock wave measured by
two sensors
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Table 1 Parameter comparison of measured shock wave signals

Ap/MPa t./ms i/(MPa-ms)

IR HRIE R/m /% &/% &/%
Y1001E-3 113B26 Y1001E-3 113B26 Y1001E-3 113B26

5y 10 0.147 0.150 2.0 1.637 2924 440 0.077 0.144 465
—IK

12 0.099 0.097 2.1 1.755 3273 464 0.049 0.109  55.0

o 10 0.149 0.145 2.7 1.603 2935 454 0.082 0.150 453
—IK

12 0.101 0.103 1.9 1.739 3214 459 0.051 0.105 514
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Fig.2 Marginal spectra of measured signals
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Table 2 Experimental conditions

RS sl T P 2% RIERGE
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Fig. 3 Pressure signals of shock tube experiments
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Table 4 Correlation coefficient

£ 1 2 3 4 5 6 7 8

HARFREL 0.999 7 0.999 3 0.999 3 0.999 6 0.999 5 0.999 3 0.999 4 0.999 0
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Fig. 4 System compensation verification
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Table 5 Parameters for compensating shock wave signals
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Fig. 5 Compensation results of measured curves
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Research on low frequency characteristics and compensation method
of a shock wave test system

XU Hao, DU Hongmian, FAN Jinbiao, ZU Jing, WANG Lingyu
(Key Laboratory of Instrumentation Science & Dynamic Measurement Ministry of Education,

North University of China, Taiyuan 030051, Shanxi, China)

Abstract: In order to improve the measurement accuracy of shock wave overpressure peak, most scholars
focus on the study of high-frequency characteristics of the system for improving the accuracy of peak value
measurement by broadening the bandwidth. The other two main parameters of the shock wave, positive
pressure action time and specific impulse, are closely related to the low frequency characteristics of the test
system. Aimed at the problem that the positive pressure action time of different sensors varies greatly in real
explosion, the marginal spectrum analysis of the shock wave signal was carried out, and the low frequency
characteristics of the signals were obtained. A first-order parametric model was established to characterize
the low-frequency characteristics, and the low-frequency model parameters of seven systems were obtained
from the experimental data of shock tube. The low-frequency compensation model was designed by the zero
pole configuration method. The results show that the low-frequency characteristics of shock wave testing
systems seriously affect the accuracy of positive pressure action time measurement of shock wave signals.
The data processing method based on the low-frequency characteristic compensation can effectively improve
the measurement accuracy of positive pressure action time and specific impulse of shock wave signals.
Keywords: shock wave test system; low frequency characteristics; positive pressure action time; shock tube
experiment
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