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Abstract

Although the finite element method is a good tool to analyze skin-pass rolling, it is hard to be applied in the field because
of its long calculation time. In the current study, simple numerical models were developed for the prediction of roll force and
residual stress profiles along the strip width. These models are based on finite element analysis and a coupled solution of
Sims’ equation and Hitchcock’s formula. The results indicate that plastic strains can be represented as in simple equations of

the deformed roll profile and the initial thickness of the strip.
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Fig. 1 Plastic strain distributions after rolling, predicted

from FEM, for bender force = 400KN
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Fig. 2 Minimum strip thickness profiles at the bite-zone,
hmin(2), predicted from FEM
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Fig. 3 Vertical plastic strains, predicted from FEM and
present model with C =0.24
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Fig. 4 Lateral plastic strain differences, predicted from
FEM and present model with D = 0.52
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Fig. 5 Residual stress profiles after rolling, predicted

from present model
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Fig. 6 Contact length between the strip and the work
roll, predicted from FEM and present model
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o)
J

(2}
!

N
L

Roll force per unit strip width [KN/mm]

0 200 400 600

Lateral position [mm]
Fig. 7 Roll force profiles, predicted from FEM and Sims
equation with the results of FEM

4.3 & 22

gaka A1) 2(14)E
T3heh o, Part 12] A3t

Ak, A 49 o



140

Bender force
—e— 400 KN

—o— 600 KN
41 —v— 800 KN

Roll force per unit strip width [KN/mm]

400 600

0 200

Lateral position [mm]
Fig. 8 Roll force profiles, predicted from present model
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