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Fig. 1 The high-speed camera images of impacting process
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Table 1 Ballistic limit velosicies and model constants
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(a) Blunt-nosed projectiles (b) Hemispherical-nosed projectiles (c) Ogival-nosed projectiles
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Fig. 2 Residual velocities vs initial velocities for targets impacted by projectiles
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Fig. 3 Targets impacted by blunt-nosed projectiles

T2T2, v=139.13 m/s, v,=71.76 m/s

P 4 BRI Sk o 43 o [ i A

Fig. 4 Targets impacted by hemispherical-nosed projectiles
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Fig. 5 Targets impacted by ogival-nosed projectiles
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Fig. 6 The deformation profiles of layered plates impacted by blunt-nosed projectiles
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Fig. 7 The deformation profiles of layered plates impacted by hemispherical-nosed and ogival-nosed projectiles
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Influences of layer order on ballistic resistance of
double-layered thin A3 steel plates”

Deng Yun-fei, Zhang Wei, Cao Zong-sheng, Ye Nan, Wang Yang
(Hypervelocity Im pact Research Center , Harbin Institute of Technology ,
Harbin 150080, Heilongjiang, China)

Abstract: The double-layered thin A3 steel plates were normally impacted by the ogival-, blunt- and
hemispherical-nosed projectiles with the help of a gas gun to investigate the influences of layer order
on the ballistic resistance and failure mode of the targets. And the residual and initial velocities of the
projectiles were measured and the corresponding ballistic limit velocities were obtained by least square
fitting the Recht-Ipson formula to the measured residual and initial velocities. The experimental data
reveal that the effects of layer order on the ballistic resistance are dependent on the projectile nose
shapes. For the blunt- and hemispherical-nosed projectiles, the double-layered plates with a thick
front plate and a thin back plate can give greater resistance than the ones with the opposite layering
order. However, for the ogival-nosed projectiles, the double-layered plates with a thin front plate and
a thick back plate exhibit greater resistance than the ones with the opposite layer order. The influ-
ences of layer order on the ballistic resistance result from the transition of the failure modes and the
interference force between different configuration targets.

Key words: mechanics of explosion; ballistic limit velocity; layer order; metallic target; perforation;

projectile
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