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Fig. 2 Model and local mesh
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Table 1 Parameters of three metals
A p/(geem?) G/GPa  A/GPa B/GPa  n C m Y
35CrMnSi 7.83 81.8 1. 64 2.0 0.232  0.008 1.27 1. 16
45 44 7.8 77.5 0.496 0.434 0.307 0.07 0. 804 1.43
A3 7.83 79.2 0.23 0.20  0.26 0.014 1.03 1.16
i €o/s ! T,/K  T./K K,/GPa K,/GPa K,/GPa ¢,/(J+kg ' *K ') k/(Wem ' +K ")
35CrMnSi 1.0 300 1793 164 294 500 477 50
45 1.0 300 1723 164 294 500 477 50

A3 1.0 300 1760 164 294 500 477 50
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Fig. 3 Damage distribution of the ceramic target penetrated by a typical long-rod projectile of 1 054 m/s

(a) Front of target

(b) Inside of target
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Fig. 4 AD95 ceramic target penectrated by a typical long-rod projectile of 1 054 m/s
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Fig. 7 Pressure-time curves of the projectile head

during penetration
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Table 2 Three phases of long-rod projectiles penetration into ceramic composite targets

K Bt ik vy /(m s ') p/GPa p/Y,
1 Al AR TRAK T 4 B AL 900~1 350 6.0~8.5 3.7~5.2
2 WA e A 7045 R T 1 350~1 450 8.5~9.3 5.2~5.7
3 AL AR TR T 4 AR AL 1 450~1 800 9.3~11.0 5.7~6.7
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Fig. 9 Residual mass-time curves by two models
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Influence of heat transfer on long-rod projectiles
penetrating into ceramic targets

Li Ruiyu', Sun Yuxin', Zhou Ling”, Sun Qiran',
Zhao Yayun', Feng Jiangtuo'
(1. National Key Laboratory of Transient Physics, Nanjing University of
Science and Technology . Nanjing 210094, Jiangsu, China;
2. China Academy of Ordnance Science, Beijing 100000, China)

Abstract: Based on the finite element method, the heat conduction equation was made discrete and

written as the heat transfer computation code which was then embedded into the existing impact dy-

namics program. The new program was applied to the numerical analysis of the long-rod projectile

penetrating into AD95 ceramic targets in the range of 900—1 800 m/s, and the influence of heat trans-

fer on penetration capability was examined. Calculations show that the calculated penetration depth is

less than that by the adiabatic model when the heat transfer is taken into account in the range of 900 —

1 350 m/s. However, it is opposite when the velocity of the projectile comes in the range of 1 450—

1 800 m/s. The results by the heat transfer model and the adiabatic model are close to each other in
the range of 1 350—1 450 m/s.

Keywords: penetration; heat transfer; finite element; ceramic
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