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Abstract: The effects of process parameters in a snake hot rolling on the deformation and residual
stress distribution of an aluminum alloy thick plate were explored. On the basis of the bite conditions
of snake rolling, constitutive model, boundary conditions and other critical technologies, a finite ele-
ment model of single-pass snake rolling for the aluminum alloy thick plate was established. The simu-
lation results were compared with that of corresponding literatures, and it shows that the relative er-
ror is no more than 10%. In condition of the influence of pass reduction distribution on snake rolling
at both minimum and maximum pass reductions being equal, the finite element model of multi-pass
snake hot rolling was established and a simulation experiment was performed. The result shows that
the equivalent strain of aluminum thick plate is not symmetrically distributed in accordance with the
central surface; the equivalent strain near the slow roller is obviously smaller than that near the high-
speed roller. Moreover, the maximum equivalent strain is generated from the symmetrical increasing
distribution of pass reduction and the minimum equivalent strain is generated from one-way increasing

distribution. The equivalent strain generated from symmetrical increasing distribution of pass reduc-
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tion is averagely 20% larger than that generated from one-way increasing distribution. Furthermore,

the shear strain generated from symmetrical decreasing distribution is twice that from one-way decrea-

sing distribution,in which the former is the maximum and the latter is the minimum.

Key words: multi-pass snake rolling; aluminum alloy thick plate; pass reduction; equivalent strain;

shear strain
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Fig. 1 Geometric relations of snake rolling
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Tab. 3 Parameters of material constitutive model
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Fig. 2 Finite element model of single pass snake hot rolling
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Tab. 6 Simulated results of single pass snake hot rolling
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Tab. 7 Distribution scheme of pass reductions

in five-pass snake hot rolling
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Fig.5 Effect of reduction distribution on shear strain
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Fig. 6 Effect of reduction distribution on equivalent strain
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Fig. 7 Effect of reduction distribution on equivalent stress
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