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Residual Stress Analysis of Cold Rolled Sheet in
Shadow Mask

H.S. Jeong, J.R. Cho, Y.H. Myun and K.S. Kim

Abstract

Residual stress of sheet occurs during cold rolling and it is hard to avoid and inevitable. The residual
stress in the sheet cause etching curls when it suffers perforation process. The residual stress through
the thickness direction in the sheet is a function of a friction coefficient, total reduction, roll size and
initial sheet thickness. To estimate the residual stress and deformation due to etching curl, FEM analysis
is performed. A numerical analysis is used a ANSYS 56 and an elastic-plastic constitutive equations.
The simulation results indicate a distribution of residual stress.
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Fig. 1 Cold rolling modeling by FEM analysis
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Fig. 2 Stress-Strain curve
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Table 1 Rolling schedule

Roll Diameter (mm)] Dt =260 | D2 = 500
Initial thickness {mm) 05, 0.236
Number of Rolling Pass 1

friction coefficient 008, 0.12, 0.16
Total Reduction (%) 15, 30
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Fig. 3 Distribution of stress to rolling direction through
the sheet thickness
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Fig. 4 Distribution of strain to rolling direction through
the sheet thickness at each position
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Fig. 5 Distribution of stress to rolling direction through
the sheet thickness at each position
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Fig. 7 Residual stress to rolling direction

(15% reduction, Initial thinkness=0.5mm)
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Fig. 8 Residual stress to rolling direction

(30% reduction, Initial thinkness=0.5mm)
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Fig. 9 Residual stress to rolling direction
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Fig. 10 Deformation shape in a several case
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Fig. 11 Deformation shape due to residual stress
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Fig. 12 Deformation shape due to residual stress
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