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Table 1 Parameter list of blast wave

YA/
)

w/kg r/m AP /MPa t-/ms
1 0.5 4.007 3.0
1 1 1. 030 4.3
1 2 0.215 6.0
1 3 0.085 7.4
1 4 0.046 8.5
1 5 0.029 9.5
10 5 0.152 4.4
100 5 0. 880 6.5
1 000 5 4.007 9.5
(a) Blast wave (b) Frequency domain
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(a) Blast wave (b) Frequency domain
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Fig. 3 Measured blast wave
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Table 2 High-pass filter output characteristic of shock wave with different cutoff frequency

f.=0.159 Hz f.=1.59 Hz f.=15.9 Hz
Ty ./ ms
Ti ou/msS e/ % Ti ou/msS e/ % Ti ou/msS e/ %
0.1 0.10 0 0.10 0 0.097 3
1.0 1.00 0 1.00 0 0. 81 19

10.0 10. 00 0 8.31 16.9 4.72 52.8
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(a) Full graph (b) Expanded graph
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Fig. 5 The shock wave filtering results with different filters
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Table 3 The peak error statistics of shock wave through the five kinds of low-pass filter

Ik Apm/MPa e/%
A 80. 600 0 0
ERRIR 2% 88.539 4 9.8
sk 1 53.473 1 —33.6
sk 86.068 7 6.8

1 15 3 75.258 6 —6.6

M FER 78.711 7 —2.3
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Table 4 The peak error statistics of shock wave through the Bessel filter

f.=50 kHz f.=100 kHz f.=130 kHz f.=156 kHz
/k / AP maxin
w/Kg r/m AP max.out AP max.out AP max.out AP max.out
/MPa e/% e/% /% /%
/MPa /MPa /MPa /MPa
1 0.3 80. 60 76.28 5.3 78.47 2.6 78.94 2.1 79.25 1.7
1 1 0.800 0 0.776 0 3.0 0.7889 1.4 0.7920 1.1 0.7930 0.8
1 000 10 0.800 0 0.7990 1.3 0.8003 0.4 0.8001 0.1 0.8001 0.1
1 000 100 0.001 0.001 0 0.001 0 0.001 0 0.001 0
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Frequency domain characteristic of secondary instrument
in the shock overpressure measurement system

Du Hong-mian'*, He Zhi-wen', Ma Tie-hua'**
(1. Key Laboratory of Instrumentation Science & Dynamic Measurement o f
the Ministry Education, North University of China, Taiyuan 030051, Shanxi, China;
2. National Key Laboratory for Electronic Measurement Technology ,
North University of China ., Taiyuan 030051, Shanxi, China)

Abstract: The frequency domain characteristics of measurement system are determined by transducer
and secondary instrument, and the former one has been widely studied. It is shown that peak value,
positive phase duration and impulse are affected by secondary instrument. The ideal shock wave signal
was constructed for its frequency characteristic analysis. The low frequency characteristic of adapter
was also experimentally investigated. Five different filters were modeled, and their output under dif-
ferent cutoff frequencies was simulated with the ideal shock wave as input signal. The simulation and
experimental results are summarized as follows: The low frequency characteristic of adapter has the
influence to positive phase duration and impulse; Bessel filter is the best one for shock wave measure-
ment system of the five filters; The peak value of shock wave is obviously affected by the filters cutoff
frequency; And the shock wave signal with short positive phase duration needs higher system band-
width.

Key words: mechanics of explosion; frequency characteristics; filter; secondary instrument; shock

wave
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