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Table 1 Fragment trajectory data

75 AFX I [E) /s X/m Y,/m Z/m
1 0.000 0 —1.543 -1.739 11.091
2 0.000 2 —1.548 —1.766 11.270
3 0.000 4 —1.582 -1.790 11.445
4 0.000 6 -1.617 -1.815 11.620
5 0.000 8 -1.625 —1.843 11.799
6 0.001 0 —1.662 —1.873 11.964
7 0.001 2 -1.700 -1.897 12.138
8 0.001 4 —1.724 -1.922 12.310
70 0.013 8 —3.280 -3.333 22.059
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Fig. 3 Fitting result of fragment trajectory
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Table 2 Measuring results of fragments initial velocity

B R )33/ (mes™)

75 AR 2Z/%
THIRGE R ARSCEER W22
1 1247.134  1248.026 0.892 0.072
2 1259.958  1261.512 1.554 0.123
3 1244799  1246.479 1.680 0.135
4 1258.652  1260.044 1.392 0.111
5 1248419  1248.962 0.543 0.043
6 1248.159  1249.028 0.869 0.070
7 1254402 1255992 1.590 0.127
8 1252940  1253.645 0.705 0.056
9 1243.181 1244.091 0.910 0.073
10 1253.706 1255206 1.500 0.120
11 1253.890 1254460 0.570 0.045
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A test method of motion parameters of static explosion based on high-speed
photography

DU Bojun'?, LIU Zeging?, WANG Yalin’*, XU Yong?, LI Qianwu®
(1. College of Aerospace Science and Engineering, National University of Defense Technology,
Changsha 410073, Hunan, China;
2. Unit 63850 of PLA, Baicheng 137001, Jilin, China;
3. Shijiazhuang Campus, Army Engineering University, Shijiazhuang 050003, Hebei, China)

Abstract: In order to increase the reliability to obtain fragments’ velocities and velocity attenuation
coefficients in static explosion experiments, a vision-measurement method based on high-speed photography
is proposed in this paper. We use high speed cameras to acquire images and visually solve the fragment
trajectory. A kinematic model is then applied to fit fragments’ initial velocities and velocity attenuation
coefficients. Experimental results show that the test method is valid which can considerably increase the
accuracy of the data.
Keywords: high-speed photography; vision measurement; static explosion test; fragment; initial velocity;
velocity attenuation coefficient
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