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Prediction of Roll Force Profile in Cold Rolling - Part Il : Application
and Validation
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Abstract
This paper proposes a precise mathematical model for the prediction of the variation of the roll force across a strip in cold
rolling. It further describes the deformation characteristics of the strip using a 3-D finite element method. The different
features of hot rolling and cold rolling through a 3-D finite element method are shown. The predicted roll force profile and
tension profile are verified through comparison with the prediction from a 3-D finite element method.
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Fig. 4 Distribution of 7, predicted from FE simulation
of hot rolling. Note that +x direction is opposite
to the rolling direction and +z direction goes
from the plane of symmetry to the strip edge.
Each colour represents initial z coordinate of the
material particle traveling along the rolling
direction. For the process conditions, see case 1 in
Table 1
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Fig. 5 Distribution of z, predicted from FE simulation
of cold rolling. Note that +x direction is opposite
to the rolling direction and +z direction goes
from the plane of symmetry to the strip edge.
Each colour represents initial z coordinate of the
material particle traveling along the rolling
direction. For the process conditions, see case 4 in
Table 2
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Fig. 6 Variation of lateral spread after rolling, due to the
elastic recovery occurring in the post deformation
zone. The red line represents case 1 (hot strip
rolling) in Table 1 and the green line represents
case 1 (cold rolling) in Table 2
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Table 1 Process conditions for hot rolling
Case 1 Case 2
Entry thickness [mm] 43.38 210
Exit thickness [mm] 28.59 155
Initial width [mm] 1009 1300
Strip crown at roll exit [um] 0 0
Roll diameter [mm] 806.44 625
Roll speed [mpm] 82 130
Flow stress [GPa] 0.2 Misaka
Coefficient of friction 0.3 0.3
Table 2 Process conditions for cold rolling
Casel | Case2 | Case 3 | Case 4
Entry thickness [mm] | 2953 | 2953 | 2.324 | 1.158
Exit thickness [mm] 2324 | 2324 | 1.829 | 1.005
Initial width [mm] 1448 | 1448 | 1448 | 1448
Strip crown at
roll exit [um] 10 10 10 0
Roll diameter [mm] 510.05 | 510.05 | 459.44 | 487.03
Roll speed [mpm] 340 340 442 635
Yield stress [GPa] 0.6 0.6 0.6 0.6
Coefficient of
friction 01 01 01 01
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Fig. 8 Roll force profiles, — prediction from the model,

---- prediction from FEM. For the process
conditions, see each case in Table 2
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