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Fig. 1 Schematic diagram of a cylindrical

projectile-thin plate impact test
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Fig. 2(a) Experimental and computed longitudinal stresses
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Fig. 2(b) Recovered samples after impact test
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Fig. 6 Stress-time curves at the centre of the plate
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Fig. 5 Deformations of the cylinder after the impact test
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A cylinder-plate impact test for oxygen-free high-conductivity copper
and comparison of effects of three constitutive models

WU Shan-xing' * » CHEN Da-nian"*, HU Jin-wei*,
ZHANG Duo',JIN Yang-hui*, WANG Huan-ran®
(1. School of Astronautics s Northwestern Polytechnical University »
Xi’an 710072, Shaanxi, China;
2. Mechanics & Materials Science Research Center s Ningbo University
Ningbo 315211, Zhejiang, China)

Abstract: An oxygen-free high-conductivity copper(OFHC) cylinder was driven by a single-stage gun
to impact OFHC plates at the velocity of 205 m/s. The longitudinal stress-time traces in the plates
were recorded by the manganin stress gauge and the recovered samples were observed. And the longi-
tudinal stress-time traces in the plates were computed by using the Johnson-Cook(J-C), Zerilli-Arm-
strong(Z-A) and Steinberg-Cochran-Guinan(S-C-G) constitutive models. Comparison between the ex-
perimental and computational results indicates that the peak stresses in the plates computed by the
three constitutive models are consistent with the experiments, while the deformations of the cylinder
computed by the Z-A and S-C-G models, are more agreeable to the experiments than the J-C model.
but, when the impact velocity is 500 m/s, the computed results by the three constitutive models ap-
pear markedly different from one another.

Key words: solid mechanics; constitutive models; impact test; oxygen-free high-conductivity copper;

cylinder; plate
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