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Table 1 Basic parameters of experimental bomb

bomb diame- bomb height short carbon fiber
bomb number

ter/mm /mm loading mass/g
1# 48 82 34
2# 56 96 58
3# 64 110 100
4% 72 124 135
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Fig.3 Frame images of initial stage of shell rupture and short carbon fibers dispersion at the moment of explosion
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Fig.4 Frame images of explosive dispersion cloud formation process of 64 mm short carbon fibers bomb
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Table 2 Experimental results of explosion dispersion of short

carbon fibers

structural size of initial cloud  ratio of cloud param-
bomb  the bomb parameters eters to bomb size
number D, h, m D h D h D
/mm /mm /g /mm  /mm /D, /hy  /¥m
1# 48 82 34 2260 710 47.1 8.7 698
2# 56 96 58 2653 1210 47.4 12.6 686
3# 64 110 100 3033 1580 47.4 14.0 662
4% 72 124 135 3560 1690 49.4 14.1 694

Note: D, is the bomb diameter. h, is the bomb height. m is loading mass for
the bomb. D is the diameter of initial cloud. h is the initial cloud

height.
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FANG Wei, ZHAO Sheng-xiang, LI Wen-xiang, et al. Move-

Experimental Study on Explosive Dispersion Characteristics and Variation Laws of Cloud Parameters of Short
Carbon Fibers

LIU Zhi-long, WANG Xuan-yu, YAO Wei-zhao, DONG Wen-jie, BAl Hai-tao
(Institute of NBC Defense , Beijing 102205, China)

Abstract: An experimental platform was designed for the explosive dispersion process of short carbon fibers. According to the
characteristics and requirements of explosive dispersion for different periods, two high-speed cameras were used to record the
fracture process of the shell and the macro-expansion process of the cloud using the frame rates of 50,000 frames per second and
2000 frames per second respectively. By measuring and analyzing the sequence images of the whole process of explosive disper-
sion, the characteristics of shell fracture and cloud dispersion formation were obtained, and the curves of the diameter, height
and expansion velocity of explosive dispersion cloud with time were established. Analysis of the high speed video records of the
explosive dispersion of four kinds of projectiles with a similar structure and identical loading parameters show that, the explosive
dispersion process of short cut carbon fibers mainly goes through four stages: shell rupture, jet ejection, cloud expansion and
turbulent mixing. The dispersion process follows similar laws that, the initial cloud diameter has a linear relationship with the
bomb diameter and the cube root of the loading mass of fibers respectively, and the initial cloud height has a quadratic polyno-
mial relationship with the bomb height.
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