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Table 1 The experimental condition and results

No d/mm m/g To/ C po/kPa vo/ (m/s) o/km ! Cy
1 6.19 2.22 20.0 94.2 1777.2 7.34 0.967
2 6.20 2.23 18.7 95.4 2139.3 7.31 0.950
3 7.22 3.45 19.1 94.7 1717.4 6.50 0.971
4 7.20 3.45 18.6 94.8 1990.8 6.41 0.959
5 7.21 3.45 17.3 94.9 1945.3 6.47 0.961
6 8.10 4.82 20.2 94.2 1764.1 5.77 0.965
7 8.12 4.91 18.7 94.4 1913.2 5.69 0.959
8 8.10 4.86 19.3 95.0 1953.2 5.79 0.965
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Table 2 The experimental results of perforation of thin steel plates by tungsten spheres

No. d/mm vo/ (m/s) v,/ (m/s) ¥ mm
1 6.01 1200 328 12.2
2 7.51 1002 186 14.2
3 7.52 897 172 13.1
4 7.50 879 230 12.5
5 7.51 687 189 9.0
6 7.50 589 314 6.7
7 7.51 552 292 6.0
8 7.51 789 282 11.5
9 8.51 732 177 12.6

4.3 ZBRRENKEE S AT S X AN 1) B 5

PERIKAN R B LK 2 (208 RHT —906 YEZ), 75 55 3¢ B R 1 Hh 77 ik B HE AR, 022 2 2R A R B8
YATEMFEREEY). HUEEREAN 6.0 mm B, ¥E K 1.99 km/s, BEZF % 20m 4 5 mm B/ Q235—A
Wi, KRB FEFIL AR, FLIENS ~10mm. HHEERELEN 7.5 mm B, ¥J3E N 1.97km/s, BEZF % 30 m
A5 mm B Q235— A HABR, K% B FLAETE, FLA28 10 ~ 12mm, S 7Y 28 FL L 9 (a), tAELL 20
M ZEE 122 m 4b—)Z 8 mm ERIARRA —Z 4mm ER AW, A ILE 9b).

G e

9 BHER WAT 5 R B AR AR L SR o AL

Fig.9 Typical perforation of a steel plate by a tungsten sphere
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Experimental investigation of terminal effects of spherical tungsten fragments

TAN Duo-wang' , LI Xiang?, WEN Dian-ying's ZHANG Xu', ZHANG Zhong-bin'
(1. Laboratory for Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physicss Mianyang 621900, Sichuan, China;

2. China Academy of Engineering Physics, Mianyang 621900, Sichuan, China)

Abstract: Ttests were performed to investigate the terminal effects of spherical tungsten fragments,i.e.,
the behavior during long-distance flight, the deformation and driven by detonation, the penetration of semi-
infinite steel targets and the perforation of thin steel plates. The experimental results show that a) the at-
tenuation coefficient of velocity is constant and the air drag coefficient is a linear function of initial velocity .
b) Driven by detonation, the percentage of fragments with a diameter of 6.0mm and 7.5mm is 2% ~3 %,
whereas break percentage is 45 % for the fragments with a diameter of 8.5mm. ¢) The fragments can still
perforate thin steel plates after traveling long distances.

Key words: mechanics of explosion; terminal ballistic effects; pherical tungsten fragment; attenuation coef-

ficient of velocity; perforation; penetration
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