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Evolution of strain states during Cross-roll rolling in AA 5052
sheet using Finite Element Method
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Abstract
In the present work, cross-roll rolling was carried out using a rolling mill in which the roll axis is tilted by 7.5
towards the transverse direction of the rolled sample. The evolution of strain states during cross-roll rolling was
investigated by three-dimensional finite element method (FEM) simulation. Parallel to cross-roll rolling, normal-rolling
using a conventional rolling mill was also carried out in the same rolling condition for clarifying the effect of cross-roll
rolling. It turned out that three shear rate components were all introduced to the rolled sample by the cross-roll rolling
process, while only one shear rate component operated during normal-rolling.
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2. 7oA A whH Table 1. Process parameters for the rolling

2 AToNME Cross-roll <) *3‘7@ Al HEE Rolling speed 2rad/sec
dHe) WskE gotnr] 93 g frgas Reduction ratio, r 40%
W VLR st }\Hl DEFOR\/I 3DE ol &st Initial thickness of sample | 6mm
o st Diameter of work roll, D 160mm

aAzE dFNE g A AAS02E A4 Friction coefficient, m 0.6
4 Crossroll $AFA4 vl Tal7] ek dRera Rolling temperature, T Room temperature
TRE WA Mgl sttt The number of Elements 10000
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Fig 1. Schematic diagram of the Cross-roll rolling mill
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Fig 3. Strain rate of the center layer in symmetric(a, ¢) and cross-rolled sample(b, d)
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Fig 4.Evolution of rolling textures in symmetric(a) and
cross-rolled sample(b)
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