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Biaxial Compressive Deformation Characteristics of Double Round
Copper Pipes
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Abstract

The deformation characteristics of a double round copper pipe and a single round copper pipe under biaxial compression
were studied using a horizontal compression die. The change in punch load and in deformation behavior was measured
during the experiments using various compressive deformation rates in the range of 10mm/min. ~ 450mm/min. The
maximum punch load for both the double round copper pipe and the single round copper pipe decreased with increasing
compressive deformation rate. The maximum punch load for the single round copper pipe was twice that of the double
round copper pipe. After a 4.0mm stroke, the deformed shape of the single round copper pipe remained rectangular.
However the outer tube of double round copper pipe remained rectangular while the inner tube was clover shaped. The
stress and strain distributions in the double round copper pipe and the single round copper pipe show clear differences. The
results of numerical simulations using Deform-2D are in good agreement with experimental results.
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Table 1 Chemical composition (%6)
Material | Cu Al Ti Mn Zn Pb
Cu Over | 0.023 | 0.052 | 0.004 |0.0013 | 0.0031
Table 2 Mechanical properties
Material [6(MPa)| (%) |C(MPa)] n Hpmy
Cu 456.2 | 4.67 54.0 0.71 | 1349

Fig. 3 Geometric of single round copper pipe test
specimen

Fig. 4 Geometric of double round copper pipe test
specimen
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Fig. 5 The relation between punch load-stroke curve
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stroke of single round copper pipe
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Fig. 9 The FEM result of deformed specimen shapes
under punch stroke of single round copper pipe
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Fig.10 The FEM result of deformed specimen shapes
under punch stroke of double round copper pipe
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