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Evolution of Strain States and Textures During Rolling
with Various Conditions

H. G. Kang, M. Y. Huh

Abstract
The evolution of strain states and textures during rolling with various conditions was investigated by finite element
method (FEM) simulations and measurements of rolling textures. Symmetrical rolling with a high friction gives rise
to a strong variation of shear strains in rolled sample leading to the formation of texture gradients throughout the
thickness layers. A small variation of shear strains during rolling with a well lubrication condition leads to the formation
of a fairly homogeneous rolling texture throughout the sheet thickness. During asymmetrical rolling, a proper control of

rolling parameters provides the evolution of a fairly homogeneous shear texture throughout the whole sheet thickness.
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Fig. 1 Schematic representation showing the formation

of the shear components el3 and e31 in a roll
gap
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Fig. 2 Evolution of the displacement rate tensor components during one rolling pass of 40% reduction predicted
with FEM calculations, (b) s=0.1, (¢) s=0.5, (d) s=0.8
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Fig. 3 Variation of [, /I, through thickness layer
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Fig. 4 Evolution of hot rolling textures in WOL sample,
(a) s=0.0, (b) s=0.7, (¢) 5=1.0
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Fig. 5 Evolution of hot rolling textures in WL sample,
(a) 5=0.0, (b) 5=0.5, (c) s=0.7, (d) s=1.0
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Fig. 6 Evolution of textures in asymmetrically cold
rolled sample, (a) s=0.0, (b) s=0.5, (¢) s=0.9
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Fig. 7 Change in the strain marking (a) after
symmetrical rolling, (b) after asymmetrical
rolling
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Fig. 8 Shape change of elements in the roll gap (a)
during symmetrical rolling, (b) during asym-
metrical rolling
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Fig. 9 Variation of é‘w along the streamline for various
through-thickness layers s in 50% asymmetri-

cally rolled sheet
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