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Prediction of Steady-state Strip Profile during Hot Rolling
- Part I : FEM Analysis
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Abstract
Precise prediction and control of the strip profile is crucial for automatic process set-up and operation of a hot strip mill.
In the current study, we present the effect of post-deformation on the steady-state strip profile. The process was simulated by
a 3-D elastic-plastic finite element (FE) analysis. Comparisons are made between the strip profile measured at the roll exit
and the steady-state strip profile. The results raised an issue with regard to the importance of taking into account the effect of

post-deformation.
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Fig. 1 Representation of thickness and strain at the roll
exit and at the steady-state zone

2. §<Hl H ZE2OY o5

2.1 & £5°9 HIEE 0=
Fig. 1-= A Al 9] 77 Wstel W s Hste
UEl&= MEE otk hed & 5004 FA
WY&, e AASH oA A9 W
ES Uehith
xE &, y& 7, z5 Ho| WaFolgta 7t sk
ol FANE HYE WHItE FARHHA 2 5
oA e MYPEL a3t o] HoT + Utk
w(x)
g, (X)=In
(%) W, @
h(x)
5y(x)—|nT )
1 (x
£,(0 =) @
0
2.2 HAYHO HEB o5

o). =

Fig. 2= &9 =& 4=

=3
=

el A o) Ao,

2, 5 WstE e
= E50A4 B =g wzbA] AW
% w38 (post-deformation)o] AT}l 7FAg shold
B e AN MEES thad o] A
ojg 4= gt}
- h™ (%)
(x)=1In (4)
’ hy (X)
ho()E &9 A &+ Z23d i) E 49 F
Ao e @ 223d-S YERdTh

o]
=

o - Part1: 324 34 57
X
WV
WO_Z w(x)
— N1l _ _. | _A
> |€
A > _
L(x) I (x)
(el] Cob
at roll entry at roll exit at steady state

Fig. 2 Representation of thickness, width and length of a
small element at the roll exit and at the steady-

state zone
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Table 1 Simulation conditions

width [mm] 1000.0
strip entry thickness [mm)] 3.63
exit thickness [mm] 3.02
entry [um] 0
strip crown -
roll exit [um] 30
diameter [mm] 665.92
work roll -
velocity [mpm] 750.0
0.15 4
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Fig. 4 The residual stress profile appearing in the

steady-state zone
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