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Abstract
The production of metal strip with uniform thickness and flatness are two important problems associated thin strip

rolling. The thickness and flatness of strip are affected by the flattening of contact surface between strip and roll, the

elastic recovery and the bending of roll. Especially, the flatness of the strip is greatly affected by bending deflection of roll.

The roll must be designed considered the elastic deformation of roll. This study describes the measurement of thickness

and flatness of strip and shows the crown roll for producing flat strip. But it is difficult to produce the crown roller. The

cross rolling that is a simple method which can produce the flat strip is introduced and it is found the optimal cross angle

for improvement of flatness of plate. These problems are solved by the MARC code on the basis of elastic-plastic material

and the updated Lagrangian formulation.
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Table 1 Material property of roller and plate
Material Roller Plate
Young’s Modulus 3 3
213910 207X10
(Mpa)
Poisson’s Ratio 0.28 0.29
Yield Strength
- 417
(Mpa)
Friction Coef. 0.1

Table 2 Shape of roller and plate

Roller Plate
Length(mm) 1410 Width(mm) 1000
Radius(mm) 230 Length(mm) 400

Height(mm) 40

Center

RL
RR
PW

PL
PH

Roller Length
Roller Radius
Plate Width
Plate Length
Plate Height

Fig. 1 Configuration of roller and plate



Table 3 Cases for analysis

Case Roller Cross Angle(®)
1 Rigid .-
2 Elastic -
3 Crowned -
4 Cross 0.1°
5 Cross 0.5°
6 Cross 2.0°
7 Cross 2.5°
8 Cross 3.0°
9 Cross 4.0°
10 Cross 3.7°
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Fig. 2 Change of thickness in case 1
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Fig. 3 Change of width in case 1
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Table 4 Comparison of thickness difference

Case Cross Angle(0) . Thickness
Difference(mm)
4 0.1° 0.12
5 0.5° 0.11
6 2.0° 0.10
7 2.5° 0.08
3 3.0° 0.07
9 4.0° -0.04
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