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Abstract

A Finite Element (FE)-based model is proposed for predicting the roll force in an edger. The model is developed on the
basis of the hypothetical mode of rolling and the least-squares regression analysis from the result of the FE approach. This
model reflects the effect of process variables affected by the roll force, and has three dimensionless parameters, I.e., shape
factor, reduction ratio and width-to-thickness ratio. The model prediction compared satisfactorily with experiment

observations.
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Fig. 1 FE mesh system in vertical rolling
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Fig. 2 A hypothetical mode of rolling in vertical
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Fig. 3 A definition sketch of the vertical rolling
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Fig. 4 The effect of the friction on F/F’. Process
conditions : thickness=172mm, reduction =
47mm, temperature=1098C, carbon = 0.33%
and angular velocity = 5.5rad/s
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Fig. 5 The effect of the carbon content of the slab on
F/F’. Process conditions : (1) thickness = 150mm
reduction = 35mm temperature=1000T, (2)
thickness = 200mm reduction = 25mm temp
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Fig. 6 The effect of the angular velocity of the roll on
F/F’. Process conditions : (1) thickness = 75mm,
reduction=35mm, carbon= 0.1%, temperature
=1000C, (2) thickness=100mm reduction=
75mm, carbon = 0.1%, temp = 900C
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Fig. 7 The effect of the temperature of the slab F/F’.
Process conditions : (1) thickness = 125mm,
reduction=35mm, carbon=0.1%, (2) thickness
= 75mm, reduction=55mm, carbon= 0.1%
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Fig. 9 Comparison between the roll forces from the
proposed model and FE simulation results
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Table 1 Process variables for FE process simulation

Reference Sets (Total number of sets = 288)

o KN/ mm? 0.1% carbon steel[6].
R mm 400~550
[2) rad / sec 3.090909
N 0.045~0.24
r 0.005 ~ 0.095
t 4~40
H 0.3
T °C 1000

Table 2 Process variables for FE process simulation.

Perturbed Sets (Total number of sets = 54)

O | kN/mm® 0.2~0.5% carbon steel[6].

R mm 400~550

w rad / sec 2.5~6.9

s 0.108973~0.143791

r 0.0386~0.039

t 5~40

7 0.3

T °c 800~1200
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