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Fig. 3 Results of impact damage in rear wall at impact velocity 2. 33+0. 12km/s
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Fig. 7 The thickness of bumper dependence of crater distributing in rear wall
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Experimental Investigation of Bumper Thickness Effect on Damage
of Aluminum Dual-Wall Structure by Hypervelocity Impact

GUAN Gong-shun, CHI Run-qiang, ZHU Yao. HA Yue, PANG Bao-jun

(Research institute of composites, Harbin Institute of Technology.Harbin 150080, China)

Abstract: All spacecraft in low orbit are subject to hypervelocity impact by meteoroids and space
debris, which can in turn lead to significant damage and catastrophic failure. Investigation into the
impact damage characteristics has become an important problem for spacecraft protection designing. In
this paper. in order to simulate and study the hypervelocity impact of space debris on Aluminum dual-
wall structure of spacecrafts, a non-powder two-stage light gas gun was used to launch Al-sphere
projectiles. The law of damage in bumper and rear wall of Aluminum dual-wall structure depend on
bumper thickness were proposed at 2. 33 &= 0. 12km/s and 4. 36 £ 0. 10km/s of impact velocity
respectively. As the thickness of bumper increasing, the penetration hole diameter of bumper
increased, the impact damage at center of the rear wall mitigated, and the large crater moved from
center to circumference. When projectile impact velocity exceeds the velocity of projectile
fragmentation, two crater dense areas will be brought in rear wall of Aluminum dual-wall structure.
Therefore, the bumper thickness can effect on damage distributing area of Aluminum dual-wall
structure.

Key words: hypervelocity impact; dual-wall structure; thickness; damage; experiment



