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Table 1 Material parameters

Materials A /(MPa) B/(MPa) n & m D, D, Dy
93W 1506 177 0.12 0.016 1. 00 0.16 3.13 —2.04
4340 steel 1189 765 0. 26 0.014 1.03 0.05 3.44 —2.12
Materials D, D; 00/(g/cm®)  ¢/(m/s) S Yo a
93W 0. 007 0.37 17.6 3850 1. 44 1.58
4340 steel 0.002 0.61 7.83 4578 1. 33 1. 67 0.47
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Table 2 Numerical and experimental results of the normalized penetration depth

v /(km/s)  (P/L)ym (P/L)., Relative error/ (%) || v,/(km/s)  (P/L)um (P/L)., Relative error/ (%)
1.5 0. 81 0.78 3.7 1.7 0.96 0.98 2.0
1.6 0. 89 0. 88 1.1 1.8 1.03 1.08 4.8
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Table 3 Penetrator velocity and penetrating velocity

L/D v /(km/s)  v/(km/s) w/(km/s) L/D v /(km/s)  v/(km/s) u/(km/s)

5 1.5 1.372 0.615 10 2.5 2.430 1.373

5 2.0 1.823 1.016 10 3.0 2.920 1.668

5 2.5 2.295 1. 390 15 1.5 1. 454 0.635

5 3.0 2.682 1.617 15 2.0 1. 964 1.027
10 1.5 1. 444 0.677 15 2.5 2.417 1.395
10 2.0 1.945 1.033 15 3.0 2.907 1.729
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Effect of Impact Velocity on the Penetration Behavior for
Long-Rod Penetrator Vertically Penetrating Semi-Infinite Target

GAO Guang-Fa'**,LI Yong-Chi**,SHEN Ling-Yan**,GUO Yang*"*

(1. Key Laboratory of Safe and Ef ficient Mining Cosponsored
by Anhui Province and Ministry of Education ,School of Energy and Safety ,
Anhui University of Science and Technology s Huainan 232001,China;
2. Department o f Modern Mechanics sUniversity of
Science and Technology of China sHefei 230027 ,China;
3.CAS Key Laboratory of Mechanical Behavior and
Design of Materials ,Hefei 230027 ,China)

Abstract: This study is aimed at the relation between maximal penetration depth and impact velocity
for a long-rod penetrator vertically penetrating a semi-infinite target. The effects of impact velocity on
the maximal penetration depth are obtained by numerical simulation. The results show that the thresh-
old velocity exists in the process of penetrating due to the target strength and the interfacial effect,and
the penetration enters into the quasi-steady stage from the dwelling stage only as the impact velocity of
the penetrator is beyond this value, which is the key reason why the penetration depth does not change
or increases extremely slowly with increasing impact velocity when the impact velocity is small com-
pared with the threshold velocity. The penetrator velocity and penetrating velocity are close to a con-
stant in the quasi-steady stage, and the positive linear relation between them is only related to the
strength properties of the penetrator and the target, which is the main reason why the penetration
depth linearly increases quickly with the impact velocity increasing when the impact velocity is beyond
this threshold velocity.

Key words: penetration;long-rod penetrator;penetrating velocity; penetration depth
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