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Dynamic Material Property of the Sinter-Forged Cu—Cr Alloys
with the Variation of Chrome Content

Jung-Han Song and Hoon Huh

Key Words :  Sinter-Forged Cu-Cr Alloy(78-2F 4229x §5), High Speed Material Testing
Machine(2£: <14 A1 & 7)), Split Hopkinson Pressure Bar(F 71 <4}, Dynamic Material
Property(5-3 EA4E4)

Abstract

Vacuum interrupters are used in various switch-gear components such as circuit breakers, distribution
switches, contactors. The electrodes of a vacuum interrupter are manufactured of sinter-forged Cu—Cr material
for good electrical and mechanical characteristics. Since the closing velocity is 1~2m/s and impact
deformation of the electrode depends on the strain-rate at the given velocity, the dynamic material property of
the sinter-forged Cu—Cr alloy is important to design the vacuum interrupter reliably and to identify the impact
characteristics of a vacuum interrupter accurately. This paper is concemmed with the dynamic material
properties of sinter-forged Cu—Cr alloy for various strain rates. The amount of chrome is varied from 10 wt%
to 30 wt% in order to investigate the influence of the chrome content on the dynamic material property. The
high speed tensile test machine is utilized in order to identify the dynamic property of the Cu—Cr alloy at the
intermediate strain-rate and the split Hopkinson pressure bar is used at the high strain-rate. Experimental
results from both the quasi-static and the high strain-rate up to the 5000 /sec are interpolated with respect to
the amount of chrome in order to construct the Johnson—Cook and the modified Johnson-Cook model as the
constitutive relation that should be applied to numerical simulation of the impact behavior of electrodes.
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Fig. 2 Pictures of scanning electron microscope of Cu—Cr alloy with different chrome content
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Fig. 6 High speed material testing machine and dimension of specimen for tensile test at intermediate strain-rates
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Fig. 7 Engineering stress-strain curve of sinter-forged Cu—Cr alloy with the variation of strain-rates
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Fig. 9 Split Hopkinson pressure bar apparas

Fig. 10 Pictures of specimen for Hopkinson bar test
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Fig. 14 Interpolated stress—Strain curves of Cu~Cr alloy using modified Johnson—Cook model

Table 1 Constants of sinter-forged Cu-Cr alloy in the original and modified Johnson-Cook mode

Cr A

Content (MPa) (M]%’a) n c G G m
10 wi% 108.0 2314 0.503 0.096 0.0331 0.0029 0.36
15 wt% 1115 178.1 0.436 0.095 0.0334 0.0033 0.33
20 wi% 1159 214.6 0.455 0.095 0.0298 0.0043 0.35
25 wt% 117.9 328.4 0.584 0.094 0.0321 0.0037 0.34
30 wi% 1283 280.6 0.456 0.094 0.0328 0.0030 0.38
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