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Abstract; In order to solve the problems of C-warping defects in strip steels in the leveling proces-
ses, the processing parameters in the strip leveling processes were optimized, and a set of C-warping
prediction and treatment strategies for strip steels were developed. The formation mechanism of C-
warping was analyzed from three aspects; rolling, processing lubrication systems and the influences of
anti-wrinkle rollers and anti-trembling rollers on the forces of strip steels. The stress distribution of
the horizontal direction of the outlet strips in the thickness was obtained, based on the stress analysis
of the strips under the assumption of half-plane infinite body, the maximum and minimum transverse
elongation in the thickness direction of the strips were obtained, and the height of the C warp of the
strips was obtained through the geometric relationship. A set of optimal height settings of anti-wrinkle
rollers and anti-trembling rollers were sought to minimize the objective function of the comprehensive
control, and the elongation in the direction of strip thickness was controlled, so as to reduce C-warp.
The model and treatment strategies were applied to a leveling unit in China, and the prediction errors
of C warping height are controlled within 10% . and the maximum warpage ranges of the unit are re-
duced from 1.4~6.5 mm to 0.9~4.5 mm. The results show that the C warpage prediction and treat-
ment strategy meet the production demands, and the warpage values are significantly reduced, which
reduces the repair rate caused by warpages.
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Fig.1 The formation process of C-warp of strip steel
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Fig.2 Schematic diagram of asymmetrical flat rolling

roll flattening and unit rolling pressure
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Fig.3 Schematic diagram of the force on the upper

surface of the strip outside the rolling deformation zone
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Fig.4 Discrete model of strip thickness direction
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Fig.5 Calculation model of warpage
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Tab.1 The main equipment parameters of the leveling unit

, . |,
TAEM | SRR | COREL | AL | e | AR
W/ | | | mEe | T/ NESN

(m * min~ 1)
mm mm mm kW

AR | HE AR A
560 610 1250 250 170 | 175 | 450 | 450

+ 1349 -



R E ML TR 4 36 % 55 6 1) 2025 4E 6 H

A AR, DT 4 i 3B X5 BR 00 AROE BB . AR JC AR
FIEYRE LT . % L e K EL R 1 eT ik 21,56
MN, ZHLH 4L 58 R 700~1400 mm, A] FLJ2
JEHN 0.6~2.5 mm, IEfiZR 6<<2%

Shy S 50 i R BE R 0K R B AL 3k I [
WA Y 10 B WA Ao 18 ) o A9 1) 52 B
P B S ) R A AR X SR 1 400 R AT TR L B T
FRAE 5 SEIAE S A7 X b, 58 i HRORG 43 B DL 3R
2. WERMATLLE WX Tz LA 89 A4 7 i 12
LI v B Y TRHRORY B R 25 E 1000 9L il R S PR AR

*2 PHTIREE

Tab.2 Warpage prediction accuracy
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Tab.3 Comparison of strip warpage before and

after optimization
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