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Abstract: Aiming at the edge wave defects in the shapes of finished strip steels produced by 20-
high rolling mills, a temperature field calculation method was proposed coupled with multiple bounda-
ry conditions and emulsion heat transfer coefficients. A differentiated thermal crown calculation model
for upper and lower work rolls in 20-high rolling mills was established. Mechanics analysis was con-
ducted on the segmented reduction pattern of backup rolls, and the deformation coordination relation-
ships in multi-layer roll systems were elucidated. The shape prediction model was developed, which
improves computational accuracy by 31.1% . for precision rolling processes in thin-strip 20-high rolling
mills. The influence patterns of factors, such as original crown difference between upper and lower
work rolls, taper configuration of the first intermediate rolls, and backing bearing reduction of backup
rolls on thin-strip shape formation, were revealed.
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Fig.1 Cooling diagram of upper and lower roll systems

in 20-high rolling mill
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Fig.2 Hot roll profile of upper and lower working rolls

in rolling process
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Fig.3 2D temperature field model of working roll in
20-high rolling mill
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Fig.4 Schematic diagram of lateral pressure
distribution between rollers
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Tab.1 Equipment parameters of 20-high rolling mill
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Tab.2 Rolling process parameters of 20-high rolling mill
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Fig.5 Simulation curve of thermal roller profile for

upper and lower working rolls
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Fig.6 Plate shape of the Sth export strip steel
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Fig.8 Schematic diagram of ordinary cone and quadric

curve cone for an intermediate roller
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Tab.3 Characteristic parameters for 4 types of cones
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Fig.9 Lateral pressure distribution and plate shape

distribution of intermediate rollers
4.3 B HAET =X R W E
20 SRAELHLZ R S5 2 6 75 o Bl DA
« 1597 -



ohE ML TR A 36 % 45 7 1) 2025 4R 7 H

— 5 (8] Fid HE 51 T 8, 5 A Al 7 o 9 1 G 9 B0 1A
Ze18 3l T4 ] O o 10 S ok SE LR L An 1T
10 Jfrzi o BLAH A o 38 o 34119 4% A 95 A SR B R T
R PR SO AR AR Y, DA s B P AR 1 H Y

1# 24 34 ap
v v v

Ialef el el eapeint
ETESLE
c3 | ca
(b) ST FF R BT IR R 2
B10 ZERTHAMKETHEAXRER
Fig.10 Adjustment method for supporting roller backing

shaft under pressure
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Tab.4 Four distribution methods for backing axles

under pressure pm
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Fig.11 Plate shapes of distribution methods under
different backing bearing pressures
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