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Table 1 Material model parameters for tungsten alloy and Secure 500 high hardness steel (HHS)C® !

Material o/(g*cm *) G/GPa A/MPa B/MPa n C m
Tungsten alloy 17.70 160 631 1258 0.092 0.014 0.94
Secure 500 HHS 7.85 80 1200 1580 0.175 0. 004 1. 00

Material &/ (Jeg '+ K™ T./K T,/K e /s ! D, D, D,
Tungsten alloy 0.134 1723 293 1.0 0.0 0. 04 0.63
Secure 500 HHS 0.450 1800 300 0.0001 0.1 0.4 —1.3

Material ¢/(mes™H) D, D; S, S, S; Yo
Tungsten alloy 4029 0.0 0.0 1. 237 0.0 0.0 1.54
Secure 500 HHS 4570 0.05 0.0 1. 730 0.0 0.0 1.67
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Numerical Study on Ballistic Resistance of Metal

Perforated Armor to Projectile Impact
QIN Qinghua'*,CUI Tianning',SHI Qian',JIN Yongxi*,ZHANG Jianxun'

(1. State Key Laboratory for Strength and Vibration of Mechanical Structures ,
Shaanxi Engineering Laboratory for Vibration Control of Aerospace Structures ,
School of Aerospace s Xi'an Jiaotong University , Xi'an 710049 ,China;

2. Science and Technology on Transient Im pact Laboratory ,No. 208 Research Institute of
China Ordnance Industries ,Beijing 102202 ,China)

Abstract; In this paper,we numerically studied the ballistic resistance of the metal perforated armor to
the high-velocity projectile,and analyzed in detail the effects of various factors on its ballistic resist-
ance,including the impact velocity, the oblique angle, the hitting location and the size of holes. The
results showed that the effect of hitting position decreases with the increase of the impact velocity near
the ballistic limit. Both the normal impact at the asymmetric hitting position and the oblique impact at
the symmetric hitting position result in the projectile yaw. The residual velocity of the projectile and
the penetration depth decrease dramatically as the oblique angle is larger than 45°, and furthermore,
the ricochet appears as the oblique angle is larger than 65°.

Keywords: metallic perforated armor;high-velocity impact;penetration;perforation;ballistic limit
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