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Fig. 1 Two-stage light gas guns at the Hypervelocity Impact Research Center of the Harbin Institute of Technology
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Fig. 2 Schematic diagram of two-stage light gas gun experiment system
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Fig. 3 X-ray image of projectile fragments
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Table 1 Experimental data of residual velocity

Test No. Target d, Op v Uy D,
material /(mm) /(g/cm?®) /(km/s) /(km/s) /(mm)

BW70049 BWF, 3.97 2. 80 2.55 2.37 4.09
BW70047 BWF, 3.97 2.80 2.70 2.51 4.13
BW70011 BWEF, 3.97 2.80 3.08 2.85 4.28
BW70022 BWEF, 3.97 2. 80 3.91 3. 64 4.33
BW70048 BWEF, 4.76 2.76 2.34 2.16 5.02
BW70005 BWEF, 4.76 2.76 3.31 3.12 5. 27
BW70030 BWF, 4.76 2.76 4. 38 4.12 5. 38
BW70035 BWEF, 4.76 2.76 4,40 4. 14 5.21
BW70041 BWF, 6.35 2. 80 2.34 2.22 6.58
BW70001 BWEF, 6.35 2.80 3.13 2.97 6.75
BW70046 BWF, 3.97 2.80 2.43 2.22 4. 32
BW70012 BWF, 3.97 2.80 3.06 2. 80 4.35
BW70020 BWF, 3.97 2. 80 3.96 3.58 4. 32
BW70044 BWF, 4.76 2.76 2. 38 2.19 5.12
BW70006 BWF, 4.76 2.76 3.21 2.99 5.29
BW70032 BWF, 4.76 2.76 4.31 3.94 5. 36
BW70042 BWF, 6.35 2.76 2.43 2.29 6. 64
BW70002 BWF, 6.35 2.80 3.13 2.93 6.95
BW70036 BWF, 6.35 2. 80 4.50 4.21 7.25
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Fig. 4 Comparison of residual velocity Eq. (6)
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Investigation of Residual Velocity of Aluminum Projectiles
at Hypervelocity Impact on Woven of Basalt Fiber

HA Yue,GUAN Gong-Shun,CHI Run-Qiang,PANG Bao-Jun

(School of Astronautics » Harbin Institute of Technology ,Harbin 150001 ,China)

Abstract ;: In order to protect spacecraft against space debris impacts,it is a feasible direction to develop

the shield with high strength fiber materials. The damage analysis of hypervelocity impact on high

strength fiber woven is a key issue in the design of the space debris shielding,and the main content in

the analysis of the dynamic behavior of materials in the hyper pressure condition. Woven of basalt fiber

is one of the high strength ceramic materials concerned in recent years. The aim of this study was to

study the residual velocity of aluminum projectiles at hypervelocity impact on woven of basalt-fibers.

High velocity impact tests were carried out by the two-stage light gas gun facilities. The law of the

velocity loss was researched according to the X-rays imaging of the projectile fragments. The residual

velocity equations of aluminum projectiles were fitted from the hypervelocity impact experimental

data. The study of the residual velocity equations is beneficial to the analysis of impact energy consumption of

woven of basalt-fibers to aluminum projectiles.

Key words: hypervelocity impact; woven of basalt fiber;residual velocity equation
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