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Fig. 1 Perforation of basalt fiber woven fabric
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Table 1 Diameter test results of damage hole for impacting on BFWF

Exp. No. Targ(ﬁt d, % D, Exp. No. Targ(.et d, v D,
material /(mm) /(km/s) /(mm) material /(mm) /(km/s) /(mm)

BW70049 BFWF, 3.97 2.55 4.09 BW70012 BFWEF, 3.97 3.06 4.35
BW70047 BFWF, 3.97 2.70 4.13 BWg80007 BFWF, 3.97 3.50 4. 40
BW70011 BFWEF, 3.97 3.08 4.28 BW70020 BFWEF, 3.97 3.96 4. 32
BW70022 BFWF, 3.97 3.91 4.33 BW80008 BFWF, 3.97 4.55 4.53
BW80001 BFWF, 3.97 4.63 4.48 BW70044 BFWE, 4.76 2.38 5.12
BW70048 BFWEF, 4.76 2.34 5.02 BW70006 BFWF, 4.76 3.21 5.29
BW70005 BFWEF, 4.76 3.31 5. 27 BW80009 BFWE, 4.76 3.78 5.25
BW70030 BFWF, 4.76 4. 40 5.38 BW70032 BFWF, 4.76 4. 31 5.36
BW70041 BFWF, 6.35 2.34 6.58 BW70042 BFWF, 6.35 2.43 6. 64
BW70001 BFWEF, 6.35 3.13 6.75 BW70002 BFWEF, 6.35 3.13 6.95
BWS80004  BFWF, 6.35 3.47 6. 84 BW80010 BFWF, 6.35 3.29 6.98
BW70045 BFWFE, 3.97 2.38 4. 20 BW80011 BFWFE, 6.35 3.86 6.92
BW70046  BFWF, 3.97 2.43 4. 32 BW70036 BFWEF, 6.35 4. 50 7.25
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Damage Investigation of Hypervelocity Impact on
Woven Fabric of Basalt Fiber

HA Yue',LIU Zhi-Yong®*®,GUAN Gong-Shun' ,PANG Bao-Jun'

(1. School of Astronautics y Harbin Institute of Technology s Harbin 150080,China;
2. Northwestern Polytechnical University , Xi'an 710072,China;
3. China Academy of Space Technology ,Beijing 100094 ,China)

Abstract: It is feasible to develop a shield with high strength fiber materials in order to protect space-
craft against space debris’s impacts. Basalt fiber is one of the high strength materials being noticed in
recent years. The aim of this study was to probe into the macro-damage property on perforation and
mecro-damage of fibers in basalt fiber woven fabric. The molten materials caused by high temperature
under impact were observed. The perforation equation of the fabric was developed based on the hyper-
velocity impact data. The mecro-damage reasons of the basalt fiber were researched according to the
damage form of the cross section on the fiber. This study is beneficial to the application of basalt fiber
woven fabric to the space debris shielding.

Key words: hypervelocity impact; woven fabric of basalt fiber;perforation equation;mecro-damage
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