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Table 1 Penetration test result of the Q235 steel target T12

v,/(me+s ) o/(mes Do/ (mes) v/(mes D|v/(me+s) v/(mss Do/ (mes") v/(mes ")
254. 60 0 289.5 109. 10 335. 66 224. 60 373. 20 268.90
272.70 59. 90 308. 05 162. 60 371.90 270. 50 422.70 327. 30

F2 Q235 NEE T4T4T4 EHILWLER
Table 2 Penetration test result of the Q235 steel target T4T4T4

v,/(me*s) v/(me*sD|v/(mes™) v/(mess D|v/(me+s ) v/(m*s Do/ (m+s") v/(mes")

270. 6 0 323.2 187.5 383.2 283.6 434.9 337.7
318.2 188. 1 340. 3 218.2 415.6 308. 3
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(a) T12, v=335.66 m/s (b) T4T4T4, vi=340.91 m/s
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Fig. 4 Deformed plates of T12 and T4T4T4 after impacted by hemipherical-nosed projectile
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Fig. 6 Finite element models of the targets and projectiles
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Table 3 Ballistic limit velocityies and model constants of targets

a p vy /(m s 1)
® S LD SE (L) S (X
T12 0.93 0.94 2.35 2.15 268.5 282.5
T4T4T4 0.93 0. 89 2.30 2.40 275.5 262.5
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Fig. 7 Comparisons of the initial vs. residual velocity between experiments and numerical simulations
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Fig. 8 Perforation pictures of T12 perforated by hemispherical-nosed projectiles for numerical simulations
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Fig. 9 Perforation pictures of T4T4T4 perforated by hemispherical-nosed projectiles for numerical simulations
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The ballistic performance of Q235 metal plates subjected to impact
by hemispherically-nosed projectiles

Deng Yun-fei, Meng Fan-zhu, Li Jian-feng, Wei Gang
(College of aeronautical Engineering , Civil Aviation University of China, Tianjin 300300, China)

Abstract: Monolithic and three-layered plates were normally impacted by hemispherically-nosed pro-
jectiles. The residual velocity-the initial velocity curves of the projectiles and ballisitic limit velocities
were constructed. The penetration process of metal plates impacted by rod projectiles has been studied
with numerical simulation code ABAQUS/EXPLICIT. The validation of models and parameters of
materials has been proved by comparing the experiment results with numerical simulations. We inves-
tigated the influence of combination configuration of target on the ballistic characteristic, including the
ballistic resistance and failure models. Furthermore, the impact process was also analyzed. The re-
sults indicated that the ballistic limit velocity of multi-layered plate was higher than that of monolithic
plate. The dominant failure model of monolithic plate was shearing, but the dominant failure models
of multi-layered plate were global dishing and local bulging. Moreover, the failure models of plates of
multi-layered plates were in relation to their order in targets.

Key words: mechanics of explosion; ballistic performance; ABAQUS/EXPLICIT; projectile; target;
ballistic limit
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