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Evolution of Strain States and Microstructures During
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Abstract
In order to investigate the evolution of strain states during screw rolling, the samples of copper rod were rolled in a

three-roll screw rolling mill. Microstructure observations and hardness measurements were carried out for examining the
deformation history during screw rolling. The finite element method(FEM) was employed to calculate the evolution of
strain states during screw rolling. The strain state in the roll gap is quite inhomogeneous through the rod thickness layers.

It turned out that shear strain gradients through the thickness layers are reduced by applying a higher reduction.
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Fig. 1 The roll profile of the three-roll screw rolling
mill
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Fig. 2 Cross and inclined angels in three-roll screw

rolling mill
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Table 1 Changes in diameter, end cavity and pitch
length after screw rolling

Reduction (%) 30 50 70
Diameter (mm) 25.1 21.2 16.4
End cavity (mm) 9.25 12.5 17.5
Pitch length (mm) 11.2 83 5.1
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Fig. 4 Changes in hardness at various positions in
rolled samples
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Fig. 6 Changes in grain size at different position in

rolled samples after screw rolling

Fig. 7 Finite element modeling of three-roll screw
rolling
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