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Metal transverse flow and its influence factors of hot rolled strips
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ABSTRACT A new method was proposed for analyzing metal transverse flow in hot rolling processes. Firstly a
static roll-strip coupling model was established by ANSYS finite element simulation software, and the work roll contour
under loading was extracted from the calculation results. Secondly, with the extracted work roll contour, a dynamic
roll-strip coupling model was built by ANSYS/LS-DYNA simulation software and the rolling process was well simulated,
then the metal transverse flow state in the whole strip width range was solved. Besides, the influences of bend force,
initial roll contours, and strip crown on the metal transverse flow were analyzed. On the basis of these analyses, a
calculation model of metal transverse flow during hot rolling was obtained by an interpolation method. The model was
proved to be reliable by the finite element method.
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Fig.1 Static rolls-strip coupling model
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Table 1 Parameters of the static coupling model

B o
THEEER x BHKE/(mmxmm) $690 x 2080
YHEER x BEKHE/(mmxmm) $1450 x 1780

TR S FOHE/mm 3080
FLE I 4E A SR A BE /mm 2930
HLRMHEE/TPa 0.21
AN R/ TPa 0.127

Hr 4 B AR R /M Pa 150
AN R B /mm 1510

IR H(EE /N 0.3
g Rl /N4 0.345

HiETHFAZ 1780 mm YA M LEFAEST
LR, R 2 iR, TR ek Kok kL i
MRV B A kWP 2. 05 E i E AR T @
BHI N EHERUFTFERVHREEER.

#2 RIRHKE

Table 2 Set of simulation parameters

A7, Fr/kN LIRS, Fg/kN

KM E, Cp/pm

TAEENR B, Cw /um

10000 0, 500, 1000, 1500

0, 40, 80, 120 0, ~75, —150
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Fig.2 3D dynamic model
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Fig.3 Metal transverse flow values of nodes in each layer
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Fig.4 Metal transverse How at different roll bending forces
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Fig.5 Influence coeflicient Kgr(z) of bending force on metal

transverse flow
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Fig.6 Metal transverse flow at different initial roll contours
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Fig.7 Influence coefficient Kwc(z) of initial roll contours on

metal transverse flow
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Fig.8 Metal transverse flow at different initial strip crowns

IR, R SCRPH BEX BR 1) 30 19 8 W R 3 iR
B Keo(z), HBEXAFNLERE 1 um B, NN
WO LR RS, B, HEFTR
BEE KRB LB KN, RIERSHERD. B 9 Sl
T Kpc(e) BEHNERENZELES. ¥ Kpc(z)
THREHETRUEARN

Kpo(z) =—2x 10712% + 3 x 10~828—
8 x 107822 — 2.5 x 10~ 3z. 3)
H Kpc(z) TEHNABAIBKRMEND —1.83325 7T
IR S LY A B A {mF Faliol T[S



. 226 - t " B #

X F 5 K

¥ 35 %

0
-0.25
005
=075 r
-1.00
-125 ¢
-1.50 +
-1.75
-2.00

Kpetx)/ im

Kpe(x) = =2x10-Mx'+3x [ 078 -8% ] 0x*~0.0025x
R*=0.9992

0 100 200 300 400 500 600 700 800
PR LR L x/mm
B9 REMENEGREBERRIINENALEY Koc(z)
Fig.9 Influence coeflicient Kpc(z) of initial strip crown on

metal transverse flow
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