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Description of the first debris clouds formed by hypervelocity Impact

WANG Qingtao' , ZHANG Qingming” , WU kegang' , LI Bihong'
(1. College of Basic Education, National University of Defense Technology, Changsha 410073, China;

2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract; The hypervelocity impact studied in numerical simulation way was discussed. Damage mechanism, the process of the debris cloud

forming and its expanding were simulated with the SPH method of ANSYS/AUTODYN code when spherical projectile hypervelocity impacts thin

shield. Tungsten alloy, RHA ( Rolled Homogeneous Armor) and aluminum material models and parameters were given, using the modeling

methods, material models and parameters of the numerical simulation results in good agreement with the experimental results. The debris cloud

parameters such as V, ..., V) .

and the half-angle of maximum radial extension( 6, ) were obtained with numerical simulation, and the above

parameters with the variation of the initial impact conditions were also studied. The empirical equations which relate these parameters to impact

parameters, such as velocity, material parameters of projectile and target and plate thickness, were obtained based on dimensional analysis.
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Tab.1 Material parameters of EOS of LY12 aluminium
ME  A/GPa B/GPa a b a B e/J kg™ e/T kg™ e, /] - kg™
LYI24 75 65 0.5 1.63 5 5 5.0x10° 3.0 x10° 1.5 %10’
£2 $A.48AEF RHA H#SH
Tab.2 Material parameters of LY12Al,Tungsten alloy and RHA
MR o/ o /m s G/GP %o B C r ok D
> * cm c/m* s S a n m melt

pre Y /GPa  /GPa T JGPa
fa L8] 2.785 27.6 0.265 0.426 0.34 0.015 1.0 775 1.2
ity O 0] 17.3 1.54 4029 1.237 145.0 1.46 0.177 0.12 0.0l6 1.0 1723 2.5
RHA'’ 7.86  1.67 4610 .73  77.3 0.916 0.510 0.26 0.014 1.03 1793 2.5
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Simulation results and corresponding images about the first debris cloud
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Fig.2  Simulation results and corresponding images

about the first debris cloud
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Fig.3 Image of the first debris cloud
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Fig.4  The velocity of the tip of debris cloud Vs V, ,
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Fig.5 The velocity of the maximum radial extension Vs V,
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