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Evolution of strain states and microstructures during
three-roll screw rolling of copper rods

S. H. Kim, E. S. Park, M. Y. Huh, H. J. Kim and J. C. Bae

Abstract

In order to investigate the evolution of strain states during screw rolling, the samples of pure copper rod were rolled in
a three-roll screw rolling mill. Microstructure observations and hardness measurements were carried out for examining
the deformation during screw rolling. In addition, the finite element method (FEM) was employed to calculate. The strain
states reveal that the shear strain plays a dominant role in the deformation during screw rolling.
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2. ¥ oy Table. 1 Change of Diameter and End cavity after

screw rolling
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Fig. 2 Changes of hardness with increasing
reduction after screw rolling.
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(a) Initial sample (b) 30% sample s=0

{c) 30% sample s=5 (d) 30% sample s=10

Fig. 3-1 Microstructure (EBSD image) of rolled
sample (Reduction 30%)

(a) Initial sample {b) 70% sample s=0

(d) 70% sample s-10

(c) 70% sample s=5

Fig. 3-2 Microstructure (EBSD image) of rolled
sample (Reduction 70%)
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Fig. 4 Finite element modeling of screw rolling
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(a) Effective strain

(b) RD sfrain
0 | 0.3

Strain level

Fig. § Distribution of strain states during screw
rolling
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