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Finite Element Analysis of Nonsteady State Deformation in Flat Rolling
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Fig. 1.
r=40%, p=0.5, n=0.085)

Calculated distortion of grid pattern in plane-strain rolling. (D=120 mm,
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Photo. 1. Distortion of grid pattern experimentally
obtained for plasticine. (D=120mm, r=46%)
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(a) r=40°, (b) r=30% (C) r=20°. (d) r=10% (E)’nitial

Fig. 2. Calculated shapes of front end after plane-
strain rolling at various reductions in thickness.
(D=80mm, £=0.5, n=0.085)

Fig. 3. QCalculated shape of front end after plane-

strain rolling for a slab with a workhardening
exponent 0.3. (D=80mm, r=40%, p=0.25)
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Fig. 4. Effects of reduction in thickness and roll
diameter on overhang in plane-strain rolling.
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Fig. 5. Calculated shape of tail end in plane-strain
rollng. (D=150mm, r=41%, p=0.25, n=0.05)

(a) Calculated (b)Experimental
(J=0.25, (Dry friction,
n=0.05) Hardened aluminum)

Fig. 6. Comparison between calculated and ex-
perimental shapes of tail end after rolling.
(D=150mm, r=419%)
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Fig. 7. Shape of front end after edge rolling
calculated with simplified three dimensional
elements. (D=270mm, p=0.45, rigid-perfectly
plastic)
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