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Abstract
Hypervelocity impact experiments of spherical projectiles were performed on polycarbonate target using a two-
stage light-gas gun to observe penetration depth and the behavior of penetration. They were observed using ultra-
high-speed video cameras and penetration depth was normalized by equation of penetration. We also calculated
drag coefficient C4 of projectile, found that Cy4 was about 1.0 when the projectile keep its original form. On the
other hand, C4 was about 2.0 when projectile fractured by the impact. We imply that penetration depth was fitted
well by equation of penetration when C4 can be regarded constant without depend on projectile material.
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Fig.1 Successive pictures of an impact of a ZrO, projectile, at 2.9 km/s.
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Fig.2 Relationship between normalized penetration depth and impact.

Fig.3 Successive pictures of an impact of a ZrO, projectile, at 3.8/ km/s.
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Fig.4 Penetration behavior of an impact of a
ZrO, projectile, at 2.9 km/s or 3.8 km/s
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Table 1 Projectile condition and drag coefficient for each experimental condition.

Projectile material Impact velocity [km/s] Projectile condition Drag Coefficient
1.0 original 0.8
1.7 original 1.0
2.2 split in some piece 1.1
wC 25 split in some piece 1.0
3.2 split in some piece 1.0
35 split in some piece 1.1
4.2 fracture 2.2
0.9 original 14
2.2 deformation 1.7
SUS 2.3 deformation 1.7
3.3 deformation 2.1
51 fracture 2.2
1.0 original 0.9
29 original 0.9
Zr0, 3.8 fracture 1.8
5.0 fracture 1.9
5.9 fracture 2.1
1.0 original 1.3
1.9 original 11
3.0 original 0.9
Al,O, 3.3 original 1.0
4.1 fracture 1.7
4.3 fracture 1.8
6.2 fracture 2.2
1.0 original 1.2
19 original 1.1
glass
2.9 fracture 1.7
6.3 fracture 2.0
1.9 deformation 1.8
Al 3.1 fracture 2.4
5.2 fracture 2.4
6.2 fracture 2.4
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