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Fig. 6 Impact damage of the rear wall at impact angle of 60° Fig. 7 Impact damage of the rear wall at impact angle of 70°
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Fig. 8 Typical damage patterns of the rear wall of

aluminum Whipple shield under oblique hypervelocity impact
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Fig. 9 Damage patterns of the rear wall of aluminum

Whipple shield under oblique hypervelocity impact
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Fig. 10 Relationship between crater distribution area and impact angle
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Fig. 11 Relationship between debris cloud expansion and impact angle
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Damage Characteristics of Rear Walls of Aluminum Whipple Shields
by Oblique Hypervelocity Impact of Aluminum Spheres

GUAN Gong-Shun, HA Yue,PANG Bao-Jun

(School o f Astronautics s Harbin Institute of Technology ,Harbin 150080 ,China)

Abstract ; In order to simulate and study the oblique hypervelocity impacts of space debris on bumper of

spacecrafts,a series of oblique hypervelocity impact experiments of aluminum Whipple shields are car-

ried out by a two-stage light gas gun. The aluminum alloy projectile diameter is 3. 97 mm, the impact

velocities range from 1. 14 to 5. 35 km/s,and the impact angles range from 0° to 70°. The crater distri-

butions on the rear wall of aluminum Whipple shield obliquely impacted by aluminum spheres are ob-

tained and analyzed. In addition, the forecast equations for crater distribution on the rear wall of alumi-

num Whipple shield by oblique hypervelocity impact are derived. The results indicate that there are

two crater distribution areas on the rear wall under hypervelocity oblique impact. The critical fragmen-

tation velocity of projectile will bring effect on the relationship between the impact damage law of rear

wall and impact angle. For aluminum alloy Whipple shield, there exists a critical initial collision angle

at which the impact damage on the rear wall is the most severe.

Key words: oblique hypervelocity impact; Whipple shield;space debris;damage
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