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Fig. 1 Softly-recovered tungsten spheres
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Fig. 2 Air drag coefficient versus velocity of fragment
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Fig. 3 Experimental set-up
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Table 1 Experimental results of perforation of thin steel plates by ideal tungsten spheres

No. d/mm w©,/(m/s) wv./(m/s) d/mm No. d/mm w,/(m/s) wv,/(m/s) 6/ mm
1 6.01 1200 328 12.2 6 7.50 589 314 6.7
2 7.51 1002 186 14.2 7 7.51 552 292 6.0
3 7.52 897 172 13.1 8 7.51 789 282 11.5
4 7.50 879 230 12.5 9 8.51 732 177 12.6
5 7.51 687 189 9.0
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Table 2 The armor piercing ratio of tungsten spheres in the warhead experiment

No. d/mm z/m  v/(m/s) &/mm  n, ng /% d,/mm &5 /mm
1 6.0  16.77 1281.5 1(2) 6: f; g 2 ﬁ 10. 8
2 7.5 50.10  999.5 1(2) %: éjé 7? f ﬁ 10. 7
3 7.5 59.62  921.0 1(2) (j ; Sgi 0 9.4
12 3 18  14.3 11

4 7.5 69.15  848.5 o e 1 asa 0 9.0
10 2 15 1.8 10

5 7.5 79.23 777.8 o o 1‘3) s 1o 7.6
8 1 4 20.0 10

6 7.5 88.28  719.2 ; ; L s 1o 6.9
8 0 6 0.0

7 7.5 98.25  659.7 ; o S 0 6.6
6 3 8  27.3 9

8 7.5 108.54  603.3 . ) L 600 o 5.3
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Influence of detonation driving on terminal ballistic effects

of tungsten spheres

TAN Duo-wang , CAO Ren-yi, WANG Guang-jun, GONG Yan-qing
(Laboratory for Shock Waves and Detonation Physics s Institute of Fluid Physics ,
China Academy of Engineering Physics, Mianyang 621900, Sichuan, China)

Abstract: Tests were performed to investigate the influence of detonation driving on terminal ballistic
effects of tungsten spheres. The experimental results show that (1) tungsten spheres are slightly de-
formed and damaged as a result of the high shock pulse during detonation, the average mass loss of
tungsten spheres with a diameter of 6. 0 mm and 7.5 mm is 8. 4% ; (2) for ideal tungsten spheres, the
attenuation coefficient of velocity is constant, the air drag coefficient is a linear function of initial ve-
locity, whereas for tungsten spheres formed by a warhead, the attenuation coefficient of velocity is
not constant, the air drag coefficient is a linear function of flight velocity; (3) the deformation and
damage of tungsten spheres exerts a obvious influence on the perforation thickness, for tungsten
spheres with a diameter of 7.5 mm, experiments and calculations confirm a 35 %-reduction in ballistic
limit perforation thickness.

Key words: mechanics of explosion; terminal ballistic effect; detonation driving; tungsten sphere; air

drag coefficient; perforation
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