Paper ID: 64836

72nd International Astronautical Congress 2021

19th TAA SYMPOSIUM ON SPACE DEBRIS (A6)
Impact-Induced Mission Effects and Risk Assessments (3)

Author: Dr. Qiang Wu
Beijing Institute of Spacecraft Environment Engineering, China Academy of Space Technology (CAST),
China, wuqiangl12525@126.com

Prof. Zizheng Gong
Beijing Institute of Spacecraft Environment Engineering, China Academy of Space Technology (CAST),
China, gongzz@263.net
Dr. Guangming Song
China Academy of Space Technology (CAST), China, guangming.012@163.com
Dr. Pinliang Zhang
Beijing Institute of Spacecraft Environment Engineering, China, zhangpinliang620@Q126.com
Ms. Yan Cao
China, caoyan1983@163.com

OPTIMIZATION DESIGN OF STUFFED WHIPPLE SHIELD BASED ON RESPONSE SURFACE
METHOD

Abstract

In the design process of space debris protection structure, the application of design equation can
greatly reduce the iterative process and cost of design, and improve the design efficiency. For the stuffed
whipple shield, NASA combined a large number of experiments and simulations to give a semi empirical
design equation. Unfortunately, the equation did not optimize the position of the stuffed layer, but
default to put it in the middle position. In this study, domestic high-performance SiC fiber cloth is used
to replace Nextel. For the replaced shield, the optimization design of stuffed position, area density ratio
of bumper and stuffed shield were carried out. By determining the optimal stuffed position and the area
density distribution of bumper, SiC and Kevlar, the design equation is optimized and modified. Finally,
the validity of the new design equation is verified by hypervelocity impact experiments, which provides
guidance for the design of high-performance stuffed whipple shield.



