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*x1 4% Mat-Rigid EEI S ¥
Table 1 Parameters of rigid model for Tungsten alloy( * Mat-Rigid)

o0/ (g/cm®) E/(GPa) Poisson ration N Couple M ALIAS
17.7 357 0. 303 0 0 0 —

x2 $#A£5 70204 A% Mat-Johnson-Cook & * EOS-Griineisen 52l £ %
Table 2 Parameters of J-C model for tungsten alloy and 7020Al
( * Mat-Johnson-Cook & *“ EOS-Griineisen)

Material o/ (g/em®) G/ (GPa) A B N C M ™ TR EPSO CP
7020Al 2.77 35 3.37X107% 3.43X107% 0.41 0.01 1.0 877 294  1.0X107°% 8.75X10°°
Tungsten alloy 17.7 137 1.51X10%1.77X10"% 0.12 0.016 1.0 1498 294 1.0X10 ©1.35X10 ¢
Material PC Spall 1T D, D, D; D, D; Co S, GAMAO
7020A1 —9.0 3.0 0.0 2.5 1.45 —0.47 0.018 0 0.5386 1.339 1.99
Tungsten alloy —1.75 3.0 0.0 2.0 1.77 —3.4 0 0 0. 385 1. 44 1.58

% 3 4§84 & " Mat-Elastic-Plastic-Hydro & * EOS-Griineisen 1 &l £ #§
Table 3 Parameters of Elastic-Plastic Hydrodynamic model for tungsten alloy

(" Mat-Elastic-Plastic-Hydro & * EOS_Griineisen)

0o/ (g/cm?®) G/ (GPa) oy/(GPa) ers Co S, GAMAO
17.7 137 1.5 1.5 0. 385 1. 44 1.58
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Table 4 Comparison of the penetration of different nose shape Flat nose

Impact velocity Penetration/ (mm) Truncated cone shape
/(m/s) Flat nose Truncated cone Hemispherical _
540 76.7 97.9 93.5 Hemispherical nose
1405 166. 2 166. 2 168. 3 B4 R a 4 TR a i 3 FIR AR
2500 262.1 262.2 260. 7 Fig. 4 Different shape of the projectile
| |
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=20 s —— I [ B
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Gope T — — ——
) \ ")
Flat nose Truncated cone shape Hemispherical nose

B 5 BN 1405 m/s F1 2500 m/s B, A [ Sk FRIE AR (0 8 & 4 AT 1R 015 00 L 42
Fig. 5 Penetration of the projectile with different nose shape(v, =1405 m/s and v, =2 500 m/s,=20 ps)
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Numerical Study on Penetration of Semi-Infinite Aluminum-Alloy Targets
by Tungsten-Alloy Rod

LOU Jian-Feng'’, WANG Zheng' ,HONG Tao',ZHU Jian-Shi'

(1. Institute o f Applied Physics and Com putational Mathematics ,Beijing 100088, China;
2. Graduate School of China Academy of Engineering Physics,Beijing 100088 ,China)

Abstract: Used the LS-DYNA procedure to set up numerical model on penetration of semi-infinite
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aluminum-alloy targets by tungsten-alloy rod over a wide velocity range has been discussed. The mass
of penetrator is about 46. 7 g with a length over diameter ratio of 15. Based on experiment results from
the reference, distinguished analytical models were used individually in case of relative high impact ve-
locity and low one,and parameters of constitutive equations including failure parameters for aluminum
alloy 7020 and tungsten alloy were calibrated. Penetration experiments within the impact velocity from
200 m/s to 2500 m/s were numerically simulated,and the numerical results were in good agreement
with experiments. In addition, the effect of projectile nose to penetration was investigated,and the rela-
tionship between length over diameter ratio and penetration was obtained. In the case of high impact
velocity, the nose shape has little effect on penetration. Numerical results indicate that dimensionless
penetration decreases as length over diameter ratio increases.

Key words:rod penetration;numerical model;tungsten-alloy rod;aluminum alloy
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