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. . Fig. 1 Discharge circuit of high-voltage exploding device
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Table 1 Numerical results of attenuation Table 2 The omparaison of simulation
coefficient identification currents and measured currents
K ) S D P t/ns Lin/A L./A E/%
0 2 000 000 1171.61 0.004 16 10 285.4 280 —1.93
1 2 000 010 1171.53 10 0.004 16 20 551.1 540 —2.06
2 2 000 030 1171.36 20 0.004 16 30 794. 2 820 3.15
3 2 000 070 1171.03 40 0.004 16 40 1012.0 1 060 4.53
4 2 000 150 1 170. 36 80 0.004 16 50 1203.0 1 250 3.76
5 2 000 310 1169.03 160 0.004 16 60 1366.0 1420 3. 80
6 2 000 630 1 166. 37 320 0.004 15 70 1499.0 1 540 2.66
7 2 001 270 1 161.06 640 0.004 14 80 1 603.0 1620 1. 05
8 2002 550 1 150.47 1 280 0.004 12 90 1677.0 1 700 1. 35
9 2 005 110 1 129.46 2 560 0.004 08 100 1722.0 1 680 —2.50
10 2 010 230 1 088.07 5120 0.004 00 110 1 738.0 1 700 —2.24
11 2 020 470 1 007.77 10 240 0.003 84 120 1728.0 1 680 —2.86
12 2 040 950 857. 06 20 480 0.003 52 130 1692.0 1 640 —3.17
13 2 081 910 594. 38 40 960 0. 002 90 140 1632.0 1 540 —5.97
14 2163 830 217.92 81 920 0.001 71 150 1551.0 1460 —6.23
15 2291 189 0.074 463 127 259 3.05X107° 160 1 452.0 1 360 —6.76
16 2293 600 9.72X107° 2 442 1.10X10°#
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A simple method of measuring impulse current of
small high-voltage exploding device

Chen Yi, Yuan Shi-wei, Wu Hao, Wang Peng, Lin Run-shan
(School o f Astronautics, BeiHang University, Beijing 100191, China)

Abstract: A simple method was developed for measuring the impulse current waveform produce by a
small high-voltage exploding device. The model of impulse current was determined by attenuation co-
efficient. To estimate the attenuation coefficient from the actual discharge voltage curve, the Leven-
berg-Marquarat algorithm was applied based on the equivalent circuit of discharge circuit and its dif-
ferential equations. Compared with the direct measuring methods such as using shunt or Rogowski
coil, this method overcomes the distortion of impulse current waveform caused by additional measur-
ing circuit. The results show that the simulation current waveform fits the actual current waveform
well. The method can be used for optimum matching design of electronic safety, arming device of in-
line fuse or low-energy slapper detonator.

Key words: mechanics of explosion; Levenberg-Marquarat algorithm; impulse current simulation;
small high-voltage exploding device; attenuation coefficient
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