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Fig.1 Schematic of impact experimental set-up
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Table 1 Experimental records and results of blunt and ogival projectiles impact on 7A04 aluminum alloy plates

Projectile shape ~ Exp. No. m,/(g) v,/ (m/s) v,/ (m/s) d/(mm) D/(mm) Remarks
B-1 36. 80 134.8 0.0 12.5 — Rebound
B-2 36. 35 145.2 0.0 12.5 — Rebound
B-3 36. 36 150.9 0.0 - 30.3 Insertion
_ B4 36. 30 179. 8 96. 3 12.5 29.4 Perforation
B-5 36.71 192. 6 103.7 12.5 26.2 Perforation
B-6 36.69 215.7 126.9 12.5 29.3 Perforation
B-7 36. 38 269.7 215.7 13.3 26.7 Perforation
B-8 36.51 359.6 323.6 13.5 25.5 Perforation
O-1 37.16 190. 9 0.0 — 12.5 Rebound
0-2 37.23 204. 6 0.0 12.1 33.0 Rebound
0O-3 37.10 214. 8 63.6 12.7 28.2 Perforation
Ogival 04 37.10 238.6 73.4 13.6 28.1 Perforation
0O-5 37. 14 271.1 159.1 12.7 28.0 Perforation
0-6 37.14 330. 3 245.2 12.7 25.1 Perforation
O-7 37.25 333.9 231.2 12.8 24.0 Perforation
0-8 37.16 346.8 252.9 13.5 25.8 Perforation
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Fig. 2 Residual-initial velocity curves for 7A04 Al

alloy plates impacted by blunt and ogival projectiles
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Fig. 3 Perforation of a 10 mm thick 7A04 Al alloy plate by a blunt nose projectile(v; =215.7 m/s,v,=126.9 m/s)
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Fig. 4 Perforation of a 10 mm thick 7A04 Al alloy plate by an ogival nose projectile(v; =214. 8 m/s,v, =63. 6 m/s)
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Fig. 5 Part of the damage photos in the 7A04 Al alloy targets after impact by blunt and ogival projectiles
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Fig. 6 Some cross-sections of sliced 7A04 Al plates after impact by blunt and ogival projectiles
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Experimental Study on Ballistic Resistance Property of
7A04 Aluminum Alloy Against Rod Projectiles Impact

ZHANG Wei, WEI Gang, XIAO Xin-Ke,MU Zhong-Cheng

(Hypervelocity Impact Research Center s Harbin Institute of Technology . Harbin 150080 ,China)

Abstract:7A04 aluminum alloy with high strength-to-density ratio has been extensively applied for ar-

mour material domain. The projectiles normal impacting 7A04 aluminum alloy plates with 10 mm

thickness was conduct by light gas gun,where blunt and ogival steel rod projectiles were involved. The

damage modes and penetration characteristics of the 7A04 aluminum alloy targets were obtained. The

whole impact process and the residual velocity were obtained by the high-speed camera system. The

comparison of the initial velocity versus residual velocity between blunt-projectile penetration events

and ogival-projectile penetration events indicated that 7A04 aluminum alloy plates own stronger resist-

ance ability to ogival projectile impact than that of blunt projectile.

Key words: 7A04 high-strength aluminum alloy; ballistic resistance property; ballistic limit;target damage
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