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Abstract

In the present study, the deformation behavior of both of metal and polymer combination on impact
was investigated. They have showed a different deformation behavior when the co-axially combined
projectile was impacted on rigid target. The theory according to Taylor's simplified approach assumes
an ideally rigid-plastic material model exhibiting rate-independent behavior and simple one-dimensional
wave propagation concepts that neglect radial inertia. In the case of impact with polymeric materials,
elastic strain in general are not negligible compared with plastic strain; and the rigid-plastic material
behavior assumed by Taylor for metallic materials cannot be applied any more. Since, the sleeve and
the core materials have widely different mechanical properties, they will produce a significant
difference of mechanical impedance with each other. Therefore these impedance mismatch influences
on the deformation behavior sleeved polymer projectile on impact. As a result, sleeved projectiles will
generate a very interesting impact behavior. Therefore, the according to sleeved metal material and
core polymer material can see expected. The objective of this study was to investigate the factors

which influences on deformation behavior pattern of sleeve materials surface.
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Sample Density Young's Poisson's Yield Sound Mechanical
designation modulus ratio strength velocity impedance, pCo

(g/cm’) | (GPa) (MPa) Co (m/sec) | (x10° kg/m’sec)

PE (HD) 0.95 2.2 0.43 10.9 1,522 1,446
PC 1.20 6.4 0.38 55.0 2,309 2,771
PEEK 1.30 11.8 0.35 93.8 3,013 3,917
Silicon 1.23 0.01 0.38 3.95 90 111
NBR 1.40 — — — — —
A6061 2.75 72 0.30 200 5117 14,072
SUS304 7.85 200 0.29 300 5,048 39,627

Table 1 Mechanical properties of materials used for sleeved projectiles
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Fig. 3 High speed photographs of A6061 sleeved PC at
272 m/s. 60 ys time intervals

Fig. 4 High speed photographs of A6061 sleeved PEEK
at 291 m/s. 60 gs time intervals

Fig. 5 High speed photographs of A6061 sleeved PE
at 325 m/s. 60 us time intervals

e

Fig. 6 High speed photographs of A6061 sleeved PC at
325 m/s. 60 ps time intervals

Fig. 7 High speed photographs of A6061 sleeved NBR at
325 m/s. 60 ps time intervals
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Fig. 8 High speed photographs of A6061 sleeved
SILICON at 325 m/s. 60 gs time intervals
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Fig. 9 Length change of sleeved projectiles
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Fig. 10 Bulged diameter of sleeved projectiles
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Fig. 11 Deformation of SUS304 sleeve projectile

Fig. 12 High speed photographs of SUS304 sleeved PE
at 248 m/s.

Fig. 13 High speed photographs of SS400 sleeved PC
at 245 m/s.

Fig. 14 High speed photographs of SS400 sleeved PEEK
at 245 m/s.

Fig. 15 High speed photographs of SUS304 sleeved
SILICON at 248 m/s.

Fig. 16 High speed photographs of SUS304 sleeved
NBR at 243 m/s.
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Fig. 17 Length change of sleeved projectiles
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Fig. 18 Bulged diameter of sleeved projectiles
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