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Finite Element Analysis of Slab Deformation under the Width
Reduction in Hot Strip Mill

M. S. Chun, J. S. Cheong, I. T An and Y. H. Moon

Abstract

Rigid-plastic finite element analyses on the deformation of slabs at various width reductions have been performed. By using
commercial finite element code, dog-bone profile, crop profile and the longitudinal width profile after edging and horizontal
rolling have been analysed. The deformation behavior of slab for the heavy edger mill has also been compared with that for the
sizing press. From the deformation analyses, it was found that the sizing press-horizontal rolling method is more efficient in
width reduction than that of heavy edger mill-horizontal rolling. The results of finite element analyses for the deformation of slab
were well confirmed by the actual operational data. It was found that the amount of width variation after sizing and rolling is
about 5~10mm
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Fig. 1 Conventional roughing mill layout
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Fig. 2 Roll shape for heavy edger mill

Table 1 Rolling conditions used in FEM analysis

Slab Thickness mm) | 203,230
Width (mm) 900, 1850
Width reduction (mm) 50~150
Roll diameter | Edger mill $1000
(mm) Heavy edger mill $2200
Friction coefficient p=0.3
Roll speed (mm/s) 330
Flow stress (Kg/mm?) Shida model
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Fig. 5 Configuration of slab deformation by sizing
press-horizontal rolling
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Table 2 Process conditions used in FEM analysis

Slab thickness (mm) 203, 250

Slab width (mm) 1000~ 2000

Width reduction (mm) 50~300

Friction coefficient p=0.J3

Anvil speed (mm/s) 330

Anvil angle 0=12" , 0,=18°

Transfer pitch (mm) 386

Flow stress (Kg/mm®) Shida model
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Fig. 6 Width reduction method by sizing press

Table 3 Production mill test conditions

Thickness 203~250
(Sr';‘rz)s‘ze Width 1000~ 1850
Length 8300~9720
Initial temperature  C) 1230
Width reduction (mm) 50~350
i:_?srs‘g Transfer pitch (mm) 300~380
Anvil speed (mm/s) 330
Horizontal Roll diameter (mm) 880
Roll Roll speed (mpm) 175
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Fig. 9 Comparison with heavy edger and sizing press
for thickness displacement
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Fig. 10 Comparison of test results with FEM results
for dog bone profile
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Fig. 12 Crop profile distribution at bottom end after
vertical rolling

30
£ —o— AW=50mm H,=203, W;=1850mm
g 25 I —e—AW=100mm
k=3 —&— AW=150mm
<
S 20 | ——AW=200mm
‘B —*— AW=250mm i
g 15 | —e—aw=300mm o & N\ ofooos
O o0
‘g 10
s
§- 5
@]

0 1 1 1 1
0 200 400 600 800 1000

Slab width after sizing reduction (We/2), mm

Fig. 13 Crop profile distribution at tail end after
sizing reduction

Fig. 112 o A ¢<d-34 A (V-H)F Alo] A 32
2R YAS-HTHY] F 3 EFd W AHE
v Aol o)X Z FEgo|g} e gt
A A FARTFOR BEol 02 E11 Z o
FE£3FYU FEY 4 F FWFgor JEDE=
Fg 9ngict. AFeA BERo] oA AA-FHYG



S
}-uﬁ“é“‘

>
o)
T
N,
o o
ok
ok
o,
o,
o r
dor 02 »2 Mz

=2
fo
ot
o
S
Ol
O

&Y

olty. Apeld mrjzel AgE o
o 2ol HAUIY 2F
b EZotalzzols Wl B
weh BFAE delrt vk

%
2
tlo
T
_O‘ =
2
it

i
I
2
k=)
)
o
it
s
K3
=
=
o
i o Ef\ﬂf
2P
=
i ME
o b
it
Jo ot o £ o N 2

oh‘._\;

Fig. 14% Alo]d Z@zol 98 f3kahey
Aot dridddae Fg AFHE A
g Aotk o7|N Ha AFHdolzs AFTAR
of WHE Fom Uy oz Aot o 24
oA RXo] #rassy sidutet APE
b & dASE o ok BY FAsiEol &
Zhgel wtet W AFAol= Aoz Frtst
=u 2 F% oEF 5-20mm H o))

35
30 H,=203~250, W =100~1280mm Z ;Eg{l

25

Mean crop length at top, mm
&

0 100 200 300 400
Width reductuction after sizing (we/2), mm

Fig. 14 Comparison of test results with FEM analysis
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