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Abstract

Hypervelocity impact experiments were performed on transparent material using two-stage light gas

gun. In order to observe the damage propagation process in the impact-axial direction, a technique called

Edge on Impact (EOI) was used. The propagation behavior of the stress wave and damage by EOI was

observed using an ultra high-speed video camera. The effect of the stress wave on the impact damage in a

transparent material was experimentally analyzed, and the damage mechanism subjected to a

hypervelocity impact was discussed.
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Fig.1 Two-stage light-gas gun at ISAS/JAXA.
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Fig.2 Pattern diagram of the two-stage light-gas gun at
ISAS/JAXA.

Target plate
Material: SiQ2 glass
Size: 60 x 60 x 15t

Spherical projectile
Material: Al
Diameter: 3.2 mm

Reflected light

Incident light = t0 high-speed camera

from flash light

Fig.3 Experimental set up at Edge on Impact test (EOI).
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Fig.4 Two-stage light-gas gun installed at Hosei University.
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Fig.5 Schematic of the two-stage light-gas gun at Hosei
University.

(a)  Flashlight < (b)
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Fig.6 Experimental setup of vertical and horizontal setting.
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Fig.7 Successive picture of shock wave propagation and failure
propagation on SiO, glass plate after impact of an A5052
projectile accelerated up to 3 km/s.
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Fig.8 Time evolution of stress wave and damage propagation.
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Fig.10 The appearance of sample after edge on impact test
(Vertical setting).
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Fig.9 Initiation and growth of damage like spall on SiO, glass
plate.

Fig.11 Successive pictures of shock wave propagation and

crack initiation and propagation on Polycarbonate plate.
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Fig.12 The crack propagation distance and velocity against
time after spall during edge on impact test.
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