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Table 1 Comparisons between typical experimental and simulated results

t" /us X" /mm ef a
v/(m/s) - - " . . - - . - -

J-C 7A J-C ZA  Exp. J-C ZA  Exp. J-C 7A
106.0 1.02

10. 9 201.0 710.0 4. 00 104. 00 108. 0 1.08 1. 14 1. 06 0.063 0. 064
21.0 1.14
18.0 1.19

19.2 181.7 596. 6 0. 30 104.00 109.0 1.09 1.14 1.06 0.063 0.064
105.0 1.07
14.0 1.17

34.0 185.0 270.0 5.00 15. 00 19.0 1.10 1.14 1.16 0. 064 0.064
16.0 1.23
14.2 1.13

38.0 182. 4 260.0 5.59 0. 00 14.1 1.14 1. 14 1.18 0.064 0. 064
13.8 1.16
13.5 1. 14

40. 6 10. 4 18.0 0. 30 0. 30 12.8 1.14 1. 14 1. 20 0. 064 0. 064
13.1 1.21
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Fig. 3 Recovered typical OFHC specimens at different impact velocities
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Critical impact velocity for oxygen-free high-conductivity copper in tension

CHEN Da-nian” ., HU Jin-wei, JIN Yang-hui, WU Shan-xing,
WANG Huan-ran, MA Dong-fang

(Mechanics and Materials Science Research Center » Ningbo University ,
Ningbo 315211, Zhejiang, China)

Abstract: A novel facility for tensile testing at the critical impact velocity was designed in a gas gun
system. This facility consists of two assemblies, firstly, a gas gun system to propel the projectile and
secondly, the tension mechanism to grip and strain the specimen bars. The critical impact velocity ex-
periments in tension of oxygen-free high-conductivity copper were carried out using the novel facility.
A numerical simulation was presented for uniaxial tensile testing at the critical impact velocity in com-
plete thermal coupling. In case of necking, the plastic constraint factor, the void growth and coales-
cence were considered. The computed results with the Johnson-Cook or Zerilli-Armstrong constitutive
relations, respectively, show that the Zerilli-Armstrong constitutive relation give a better prediction
of the experimental critical impact velocity in tension for oxygen-free high-conductivity copper.

Key words: solid mechanics; critical impact velocity; tension; oxygen-free high-conductivity copper
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