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Vulnerability Study of Typical Space Targets under Hypervelocity
Impact by Non-metallic Debris

CHEN Xing, LU Yonggang
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, Sichuan)

ABSTRACT: To study the impact risk assessment of centimeter/ millimeter level non—metallic
debris on typical space targets, a typical space target vulnerability analysis method was estab—
lished based on the damage characteristics of three typical structures hit by non—metallic debris ca-
culated by AUTODYN finite element analysis software and the damage tree analysis method.
First, the general idea and key technologies of the proposed vulnerability analysis method were
introduced. Then, the system failure probability of typical space targets under non—metallic debris
impacts leading to different damage levels was obtained. Furthermore, applications of the pro-
posed method on typical space targets were given. Research results indicated that the proposed
method could be used for system failure study of satellites and other unmanned spacecrafts hit by
centimeter/millimeter level non—metallic debris.
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Fig. 1 Numerical modeling of typical structures under

hypervelocity impact
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