Mathematical expression for the Prediction of
Strip Profile in hot rolling mill
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Abstract

The approach in this thesis is for prediction of deformed strip profile in hot rolling mill. This approach shows how to
make an expression as a mathematical form in predicting strip profile. This approach is based on the velocity field, shear
stress and material flow on the strip edge along width direction and lateral displacement and stress along width are
analytically calculated. Roll force is calculated in each section and then combined together to show roll force distribution
along width. All the assumptions to make equation form for this approach are supported by FEM simulation result and the
result of model is verified by FEM result. So, this model will supply very useful tool to the researcher and engineers
which takes less time and has similar accuracy in predicting roll force profile comparing to FEM simulation. This model
has to be combined with deformed roll profile model, which include thermal crown prediction and wear prediction model

to predict deformed strip profile.
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F = Roll Force per Unit Width, under plane
strain condition
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Fig.1 7, distribution along width direction
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Fig.2 7,, distribution along rolling direction
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2.4 Calculation of Frictional Force F (x)
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Fig. 3 Frictional force distribution along rolling
direction at strip edge(-- assumption — original)
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Fig. 4 Frictional force distribution along x-direction.
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Table. 1 Simulation conditon for comparing results
between FEM and Model

Roll | Roll

m Common
Crown | Force

Crown 0 0.0 800 | 0.90 | H=3.0,r=0.3

Crown-100 | -100 | 835 | 0.92 W=1200

Crownt100 [ +100 789 0.87 | No ension
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Fig. 5 Roll force distribution by FEM simulation
at various crown condition
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Fig. 6 Roll force distribution by Model simulation
at various crown condition
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