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Fig. 1 Two-stage light gas gun
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Fig. 2 The configuration of the shield Fig. 3 Shield of aluminum-fiber reinforced epoxy
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Tab.1 Test parameters of the shields

X . Tk 27 4 48 Y R /58 - BR
B35 47 57 4 Ak Ma A Y- BBk 4 R
fi i B (km/s) 3.25 3.27 3.21 3.32 3.17 3.19
I BT () 0. 1556 0. 1557 0. 1557 0. 1559 0. 1558 0.1558
- 34 J5E BE (mm) 1.00 1.34 1. 90 1.36 1.68 1.24
I % (g/em®™) | 0.253 0.160 0.255 0.210 0.262 0.210
i AL B AR (mm) 4.76
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Fig.4 Photos of the test
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Tab.2 The property of the shields

B 47 Bt B4 T 2T 4 1 5 3 R IR R TS B/ AR IR L/ B
i HE (km/s) 3.27 3.32 3.19
Ry () 0. 1557 0. 1559 0. 1558
- 1B B (mm) 1.34 1.36 1.24
I KLY IH AR (mm®) 27.57 11. 28 16. 43
foRE | SRYTE R EE (mm) 3.48 1.07 1.84
S SR YT TE AR (mm®) 143.16 54.51 68. 64
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Fig. 5 The results of the test for the shield with the same thickness
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Tab.3 The comparision of the shields with the same thickness

VA Ao e £ 4 10 3 B B BRI R B/ TR BRI R
B BT L (mm?) 2 i i
PRI TR (mm) 2% I o
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LT % i i
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Tab.4 The comparison of the shields with the same areal density (0. 255g/cm?)

Bl 47 Bt 7 ME4 | B 4ERRIE MG R U

$ o 7 (km/s) 3.25 3.21 3.17

S AL (@) 0. 1556 0. 1557 0.1558
S5 1 % (g/em?) 0.253 0.255 0.262

F ARG A (mm”) 15,47 26. 38 9.8

fie BE 35T I KR (mm) 1.05 1. 69 0.85
AR SRS E R (mm®) 48. 69 48. 44 23. 54

# 5 [A 4R % B (0. 210g/ em®) B 7 5f M AE L 8
Tab.5 The comparision of the shields with the same areal density (0. 210g/cm®)

B 7 it 4 - B 4R VR SR 7 =R 37 A
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Fig. 6 The results of the test with the same areal density(0. 253g/cm2)
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Tab. 6 The comparison of the shields with the same areal density (0. 255g/cm®)
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Fig. 7 The results of the test with the same areal density (0. 210g/cm?*)
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Tab.7 The comparison of the shields with the same areal density (0. 210g/cm?*)
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Design and Experimental Study of the Composite Shield Made of
Aluminum and Carbon/Epoxide Resin Material

MIAQO Chang-qing'?, WANG Hua-ji*, CAO Yu', LI Yao'. TAN Hui-feng'

(1. Research Institute of Center of Composite Materials and Structure, Harbin Institute of Technology, Heilongjiang 150080, China;

2. School of Material Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to simulate and study the high-velocity impact of space debris on aluminum-carbon/
epoxide resin material, a multi-layered shilds for the space debris was designed. According to the
requirement of debris protection, the performance of three shields made of aluminum alloy. epoxide
resin and aluminum-carbon/epoxide resin material respectively was studied by impact of sphere
projectile launched by two-stage light gas gun. The particular performance of shield made of
aluminum-carbon/epoxide resin material was analyzed and the protection differences of shields with
the same thickness and area-density. were also studied. results show that the performance of
aluminum-carbon/epoxide resin material is better than that of others.

Keywords: space debris; hypervelocity impact; shield configuration



