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Fig. 2 The debris clouds of hypervelocity impacts at v, =6. 66 km/s
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Table 1 The simulated results of Dy,/D, Dyw/D and L

Projectile shapes Experimental Dy /D Calculated Dy /D Dyw/D Lg/(cm) Time/(ps)
Sphere 2.07 2.09 4.7520 5.15 7.48
Disk — 2.09 3.6763 5.15 6. 08

Rod - 3.94 8.4318 5.15 6.63
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Table 2 The mass characteristics of debris clouds

Projectile shapes M /M, mi/m, m,/m, Muax/ ()
Sphere 8.22 6.15 2.07 0. 10
Disk 6. 83 4.76 2.07 0.05
Rod 5. 94 4.03 1. 91 0. 36
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Fig. 5 The mass distributions of debris clouds along the symmetrical axis
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Fig. 8 The unit area momentum distributions of debris clouds
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Table 3 The computational momentum of debris clouds

Projectile  Target mv(—) Projectile mv(—) Total mv(—) Target mv(+) Projectile mv(+) Total mov(+)
shapes /(kg * m/s) / (kg * m/s) /(kg * m/s) /(kg * m/s) /(kg * m/s) /(kg * m/s)

Sphere 1.1519 0.1412 1.2931 3.5353 6.2745 9.8098
Disk 0.8460 0.1672 1.0132 3.8733 1.5326 5.4059
Rod 0.6436 0.0704 0.7140 1.4791 2.8363 4.3154
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Numerical Analysis of the Characteristics of Debris Clouds
Produced by Hypervelocity Impacts Using SPH Method

XU Jin-Zhong, TANG Wen-Hui, XU Zhi-Hong

(Institute of Technical Physics .College of Science, National University of
Defense Technology sChangsha 410073 ,China)

Abstract; The characteristics of debris clouds produced by hypervelocity impacts are simulated and

analyzed by smoothed particle hydrodynamics(SPH). The variational laws of the diameter of holes, the

width of debris clouds,the cumulative percentage of fragments,the dimensionless momentum M, /M,

and the residual velocity are given. By fitting computational data, the cumulative percentage of frag-

ments as a function of the fragment mass and the impact velocity is presented. The computational

results show that the function agrees with SPH results very well.

Key words: hypervelocity impacts;debris clouds;smoothed particle hydrodynamics



