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Mathematical Models for Accurately Predicting Sheet Profile in Hot Rolling

Tamotsu Sasaxi, Jun Yanacimoro, Teruo Kono and Manabu Kiucur

Synopsis : Advanced mathematical models for predicting sheet profile in hot rolling have been developed. One of the models is a
3-dimensional FEM model, which is named as “CORMILL (Computational Rolling Mill) System”, based on the combina
tion of the 3-dimensional rigid-plastic FEM for sheet deformation and the 3-dimensional elastic FEM for work roll deforma-
tion. Another is a matrix calculation method which is applicable to sheet profile control in production mills.

Numerical analysis of sheet profile and lateral spread is compared with mesurements in 4-Hi experimental hot rolling.
As a result, it has become clear that CORMILL System can give us accurate estimation of sheet profile and lateral spread
and that the matrix model improved in estimation of rolling force near the sheet edge will have the same accuracy as

CORMILL System.

Key words : hot rolling ; cross sectional profile ; lateral spread ; 3-dimensional FEM analysis.
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Fig. 1. “Computational Rolling Mill (CORMILL)”
System.
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Fig. 2. Block diagram of CORMILL System for
strip rolling by 4-Hi mill.

Mo oo EEEN L, SEETAVRIRIZL D1
6 L7 WRER 7e b A R BER A2, 3 RICHEFEMTWR
EReEMT 57 v TH 5, CORMILL SystemDF#E %
LIFEmRT,

(1) FEAER DAt 3 KICHATERERE O B EE AT b e[ RET D
%,

(2)WRENE AL 2RT Y U shRPFET S, WR
RPEEYEDILREEEY £ b EEECHO # D B2 ke
Ths,
7¢ 35, CORMILL System D T T2 D & 12 D TIL CHk
6)~8) AN,

22 BEEFTL

SEIEF VI, v = RREEGENS ORISR TEIL,
HEIXMANT, HEME - v — vEEMATREIL Rk
Al L TWRERHEZIT > TR e 74 v EHIET S

129

IR 7 1 7 4 v TFRIE T D EEEAL

(Star‘t of analysis )

Setting initial distribution

of rolling force
T
~

Deformation of WR axis
& WR surface

!

| Exit cross-profile I

!

Distributions of front tension
& back tension

[Distribution of rolling force ]

< Rolling force :

calculated = measured ?
lNo

i Correction of[ yield stress j

Yes

<

& tension converged ?
¥ Yes
(End of analysis )

e
Are distributions of rolling force >

Fig. 3. Block diagram of matrix calculation method
for rolled strip profile.
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Table 1. Experimental conditions.

Specimen (Low carbon steel)

Thickness . 3mm
Crown ¢ <10pm
Width : 250mm

Mill dimensions (4Hi-mill)
BUR diameter : 350mm
WR diameter : 200mm
Barrel length : 400mm
WR crown . —50~50um

Rolling conditions
Reduction 130%
Temperature : 900°C
WR velocity : 60m/min
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Fig. 4. Finite element mesh system of CORMILL.

Table 2. Conditions for FEM analysis.

WR Young’s modulus : 208.8GPa
WR Poisson’s ratio  : 0.3

Flow stress ¢ D 0=188e%21&018
Friction coefficient : 0.25
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Fig. 9. Calculated distributions of rolling force
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Fig. 10. Calculated distributions of front tension
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