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Review of pyroshock simulation and
response prediction methods in spacecraft

Zhao Xin', Ding Jifeng', Han Zengyao®, Zou Yuanjie'
(1. Institute of Spacecraft System Engineering , China Academy of Space Technology ,
Beijing 100094, China;
2. Institute o f Research and Development , China Academy of Space Technology ,
Beijing 100094, China)

Abstract: The pyroshock environment of satellite-rocket separation is the severest mechanical environ-
ment during launching, which is characterized by transient high acceleration and high frequency.
While it does not necessarily cause a satellite any structural damage, pyroshock may incur most seri-
ous damages on a satellite’s precision electronic equipments containing crystals and brittle materials,
resulting in either the failure of the entire mission or even catastrophic accidents. Therefore, during
the development of a new spacecraft, an accurate prediction of the pyroshock environment and a rea-
sonable specification and determination for components are essential. In this paper, a research review
of ground simulation test methods and the pyroshock response prediction is presented, and the tech-
nological gap between China and countries highly developed in field is pointed out. In addition to that,
according to the requirements of China’s domestic space engineering, the main research directions in
the pyroshock are proposed.

Key words: oscillation theory; response prediction; pyroshock; spacecraft; ground simulation test;
hydrocodes; explicit finite element analysis; statistical energy analysis; virtual mode synthesis and
simulation
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