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Table 1 Material parameters

Materials A /(MPa) B/(MPa) n C m D, D, D,
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/em®)  ¢/(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 simulation and experimental results of penetration efficiencies

. . (P/L) e (P/L) oy,
Incident velocity/(km/s)
L/D=20 L/D=16 L/D=20 L/D=16
1.5 0. 81 0. 85 0.78 0. 82
1.6 0. 89 0.94 0. 88 0.93
1.7 0. 96 0.98 0.98 1.02
1.8 1.03 1.07 1.08 1.13
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Table 3 Numerical simulation results of penetration depth

No. Penetrator numbers Incident velocity/(km/s) L/(mm) D/(mm) L/D Penetration depth/(mm)

1 1 1.6 4 4 1 5.96
2 1 1.6 8 4 2 8.16
3 2 1.6 4 4 1 9. 89
4 1 1.6 12 4 3 13.25
5 3 1.6 4 4 1 14.10
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Study on Effect Mechanism of Aspect Ratio for
Vertical Penetration of a Long-Rod Projectile

GAO Guang-Fa'**,LI Yong-Chi*, HUANG Rui-Yuan®,DUAN Shi-Wei*

(1. School of Energy and Sa fety s Anhui University of Science and Technology s Huainan 232001 ,China;
2. Department of Modern Mechanics \University of Science and Technology of China ,Hefei 230027 ,China;

3. Key Laboratory of Safe and E f ficient Mining Cosponsored
by Anhui Province and Ministry of Education , Huainan 232001 ,China)

Abstract; The penetration depth is analyzed for a long-rod projectile penetrating semi-infinite target

using dimensional theory. Combining numerical simulation and empirical formula studies, the effect

mechanism of aspect ratio is systematically investigated. The results show that the normalized energy

density consumption by penetration depth increases as increasing of aspect ratio when the penetration

efficiency does not change. For the long-rod penetrators with same volume, the penetration depth in-

creases with the increasing of aspect ratio until reaches a maximum value. The main reason of this phe-

nomenon is due to the funnel-shaped crater and high-temperature generated in subsequent unstable

stage of penetration. The interface resistance effect has strong influence on the penetration depth,but

which has no apparent connection with the aspect ratio of penetrator.

Key words: penetration;aspect ratio; penetration efficiency; penetration depth
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