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An FE-based Model for the Prediction of Deformed
Roll Profile in Multi-high Rolling Mills - Part 11 :
Application to a Sendzimir Mill
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Abstract
The work roll of a Sendzimir mill has a small diameter in comparison to its length, so it is easily deformed by the
rolling pressure. It also has a complex back up roll system, so it is difficult to analyze the roll deformation. For this reason
in Part | we have developed a model which predicts the radial displacement of the roll. In this paper, we apply the model
to a Sendzimir mill and propose a new model for the prediction of the deformed roll profile in a Sendzimir mill. The
prediction accuracy of the new model is demonstrated through comparison of the predictions from the FE model.
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Fig. 1 Roll numbers, interface numbers, and the
definition of angles used in the calculation
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Fig. 2 The mesh used for FE analysis of the
elastic deformation of the rolls in a 20-high
Sendzimir mill
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Table 1 Process condition

D [mm] L E [GPa]
[mm]
Work roll 88 2000 200
1% intermediate 138 2000 200
roll
2" intermediate 235 2000 200
roll
Back up roll 406.42 2000 | assumed rigid
100
so! 3
60 4
40
g
= 204
3
20 ]
404
® FEM
60 4 —— model
-80 T T T T T T T
o = = 3 . 5 3 Iz
4 2 4 2 4
Angle [rad]

Fig. 3 Radial displacement of the work roll (R1), at
the cross-section 900mm apart from the center
of the roll, predictions from the model and
from FE analysis. The angle is measured
counterclockwise from the bottom of the roll

Deformed roll profile [um]
&
3

® FEM

-150 + model

0 200 400 600 800 1000

Width [mm]

Fig. 4 Deformed roll profile at the bottom of the
work roll, Predictions from the present model
and FE analysis. Roll barrel length=2000mm,
strip width=1800mm, roll force=2.0kN/mm,
uniformly distributed



ot shAzIlM e & WE

Fig. 3¢ %) WY W%
28 A s A3
AAE 3}—‘?94 e 1 Jiﬂr‘”oﬂ EHOHH* LRl
a2 4 Azt mEe) g5 v 2 dA
&Fal gl

vheh=,
i

/\ 01}_:_0]

4. 4 &

N
N
o

e gt
ey
'
%N
>
_é
L
)
o
FN
m
2

Rl Jiv’)r%—a‘ o
R e
Aol ASat v E AAT

i iz
)
o]
X
cO
i
50
B
o
[e]
o

o

o
1o, "
(B Mo
2 ogh 2
{
—V‘—I‘
® u
==

K
i
e
__t‘)g

[o o o |o

>

;

T

)

fr
20N g o g

b po
;

% o,
rl..i
2w
re

O
[0 pfh S bl o

oo
SO

e o
H‘ng
N

o
&
2

2239 o

=
=

=)

v_j_

(1]

(2]

(3]

(4]

(5]

(6]

—Partll : AAno] Ay 2o A&

i
—

1z 8

=
[N

i

G W. D. M. Gunawardene, M. J. Grimble, A.
Thomson, 1981, Static Model for Sendzimir Cold-
rolling Mill, Met. Technol., Vol. 8, No. 7, pp. 274~283.
S. Hattori, A. Mizuta, M. Kitayama, Y. Yamaguchi,
1984, Effects of Roll Arrangements and Roll Sizes
on Shape Controllability of Cluster Mills, Adv. Tech.
Plast., Vol. 2, pp. 1230~1235.

T. Masuda, S. Matsubara, A. Takezoe, 1987, Proc.
4" Int. Steel Rolling Conf., IRSID, Deauville,
France, pp. 39.1~39.6.

K. Hara, T. Yamada, K. Takagi, 1991, Shape
Controllability for Quarter Buckles of Strip in 20-
high Sendzimir Mills, 1S1J Int., Vol. 31, No. 6, pp.
607~613.

H. L. Yu, X. H. Liu, G T. Lee, 2007, Analysis to
Rolls Deflection of Sendzimir Mill by 3D FEM,
Trans. Nonferrous Met. Soc. China, Vol. 17, No. 3,
pp. 600~605.

K. H. Yun, T. J. Shin, S. M. Hwang, 2007, A Finite
Element-based On-line Model for the Prediction of
Deformed Roll Profile in Flat Rolling, IS1J Int., Vol.
47, No. 9, pp. 1300~1308.

o

SaMI13 e X /H 213 MT7E, 2012H/431



