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Evaluation of hypervelocity impact damage mechanism by visualization of stress
field propagation and its application to space debris impact damage mitigation
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This study was conducted to clarify the formation and propagation
mechanisms of hypervelocity impact damage and to develop a methodology for mitigating and
controlling of impact damage, with the goal of improving the debris impact resistance of future
spacecraft. A real-time visualization method was developed for the formation process of
hypervelocity impact damage and the propagation process of impact-induced stress waves, and the
effect of the multi-layered structure of the target on the formation process of hypervelocity impact

damage was evaluated. As a result, we succeeded in mitigating the formation and propagation of
damage in the brittle material layer by appropriately layering polymeric materials as a
shock-attenuation layer in the hypervelocity impact failure of the brittle materials.
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