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The inner and outer boundary equations of hypervelocity impacted
debris cloud behind the shield
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Abstract: A better understanding of the behavior of the debris cloud model under the hypervelocity impact
is important for designing the shield structure of spacecraft. In this paper, a numerical simulation method is
proposed to study the inner and outer boundary model of the debris cloud. According to its origin, the debris
cloud is classified into the target cloud and the projectile cloud. The inner and outer boundaries of the cloud shape
are determined according to the distribution characteristics of each cloud. The curves of Bernoulli’s lemniscates
are modified into a combination of lemniscates and circles. It is shown that the modified curves are more
appropriate to fit the actual debris shape than the lemniscates.
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Fig. 1 Debris clouds obtained in experiment at 6 ps and 19.8 ps
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Table 1 Material parameters for the hypervelocity impact

experiment
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Fig. 2 Comparison of debris clouds obtained in simulation
and experiment at 6 ps and 19.8 ps
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Fig. 3 Boundary curves of debris cloud for Ref. [6]
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Fig. 4 Distribution of the entire debris cloud
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Fig. 5 Distribution of target debris cloud
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Fig. 6 Distribution of projectile debris cloud
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Fig. 7 Distribution characteristics of target debris cloud
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Fig.8 Distribution characteristics of projectile debris cloud
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Fig. 9 The inner and outer boundaries of target debris cloud
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Table 3 Comparison of applicability rate for Example II
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Table 4 Comparison of applicability rate for various Examples
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