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Abstract

The deformation of polymers under high loading-rate conditions will be a governing factor to be
considered in their impact-resistant applications such as protective shields and transparent armor. In this
paper, the deformation and fracture behaviors of polymeric materials such as PE, PC and PEEK have
been investigated by Taylor Impact tests. Taylor cylinder impact tests and high speed photography are
introduced to examine the deformation behavior under dynamic loading condition. 20 mm air gun was
used to perform the impact experiments. Cylindrical projectiles have been impacted onto a hardened
steel anvil at a velocity ranging from 100 to 350 ms™. Along the barrel line, a photo-sensor which
measures the speed of the projectile, four digital cameras which has shutter speed of 1/917,000sec and
a rigid anvil were set up. After impact experiments, the shapes of projectiles and images taken using
high speed cameras were analysed. Depending on materials adopted, they showed a variety in
deformation and fracture behaviors.
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Fig. 2 Projectile and sabot
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Fig. 1 20 mm air-gun for Taylor impact test of polymeric material
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Fig. 3 Schematic illustration for high speed
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Fig. 4 Change rate in cylinder
length. PE at V=186.9 m/s
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Fig. 7 Post impact of PE at
298 m/s

(b)
Fig. 8 (a) High speed photographs of PE at
189m/s, 100 ps camera intervals (b) Post
impact profile of projectile.
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(b)
Fig. 9 (a) High speed photographs of PE
at 250 m/s, 100 us camera intervals (b)
Post impact profile of projectile.
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Fig. 10 (@) High speed photographs of PEEK
at 186 m/s, 70 us camera intervals (b) Post
impact profile of projectile.
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Fig. 11 (a) High speed photographs of PEEK
at 262 m/s, 70 us camera intervals (b) Post
impact profile of projectile.
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Fig. 12 (a)High speed photographs of PC at
179 m/s, 100 ps camera intervals (b) Post
impact profile of projectile
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Fig. 13 (a)High speed photographs of PC at
232 m/s, 70 us camera intervals (b) Post
impact profile of projectile.
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