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To investigate the characteristics and differences in GN/SS dislocation multiplication
in copper alloys by tensile deformation and cold-rolling processes, the dislocation density was
evaluated by using X-ray diffraction and EBSD methods. In the tensile deformation processing,
the GN dislocation multiplication was independent of alloying elements, whereas the SS
dislocation multiplication was affected by the type of the alloying elements. On the other hand, in
the cold-rolling process, both the SS and GN dislocation multiplication were affected by the type
of the alloying elements. The alloying element dependence of the grain refinement may be the
reason for the difference in the GN dislocation multiplication by the type of the alloying elements
in the cold-rolling process. The equivalent plastic strain up to the plastic instability was about 0.35
in the tensile deformation, whereas the equivalent plastic strain at a rolling ratio of 98.4% was
about 4.8. Therefore, dislocation multiplication was more pronounced in the cold-rolling process
than in the tensile deformation, resulting in the grain refinement. It can be considered that the
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GN dislocation multiplication associated with the grain refinement depending on the type of the
alloying elements has progressed.

[Key words] Solid-solution copper alloy, X-ray diffraction, Electron backscatter diffraction,
Line-profile analysis, Geometrically necessary dislocation, Statistically stored dislocation,
Vickers hardness
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Fig.1 CMWP fitting for the X-ray diffraction pattern
of the Cu-4%Mg specimen cold-rolled at 98.4%.
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Fig.2 Schematic illustration for the evaluation of a
KAM value. Bold lines designate grain boundaries.
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Fig.3 True stress-true strain curves of Cu-2%Sn, Cu-
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Fig.4 Variations in total dislocation density and

GN dislocation density of copper alloys with tensile

deformation as a function of true strain °.
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Fig.5 Vickers hardness of copper-alloy specimens
cold-rolled at 98.4%.
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Fig.6 GN and SS dislocation densities of copper-
alloy specimens cold-rolled at 98.4%.
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Fig.7 Model of grain refinement during cold-rolling
process.
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Fig.8 Grain maps of (a) Cu-4%Mg, (b) Cu-4%Sn, (c) Cu-4%Al, (d) Cu-4%Zn and (e) pure Cu.
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