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Finite Element Analysis on Contact and Work Stress of Rolled Strip

Jae Ung Cho*, Moon Sik Han'

Abstract

This study analyzes the rolled circular rod strip with radius of 10cm and length of 350cm by using finite element
analysis. The material strength and its durability of the rolled strip can be predicted through this study. As the
penetration tolerance by contact decreases, the contact rigidity of strip increases. As the contact rigidity becomes
the highest at the elapsed time of 1.2 second, the contact stress becomes the lowest. On the contrary, von-Mises stress
becomes highest at this time. The total deformation on strip increases from the upper part of strip at the position

near to rotating roll to the lower part of strip at the position near to fixing roll.
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Table 1 Material property of model

Young’s modulus 16x10°N/em’
Poisson’s ratio 033
Mass density 2770Kg/m’

(Unit: cm)

Fig. 1 Finite element division and dimension of model
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Fig. 2 Strain vs. stress curve of model
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Fig. 3 Contact elements of rigid roll A and flexible strip
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Table 2 Contact condition

"~ Friction coefficient 0.2

Normal penalty stiffness i
coefficient |

Penetration tolerance 0.1

i
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Contact (Flexible strip) ' Sl

Fig. 4 Contact elements of rigid roll B and flexible strip
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Fig. 5 Contact penetration according to elapsed time
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6 Contour of von Mises stress on strip model at
the elapsed time of 0.4 sec.
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Fig. 7 Contour of von Mises stress on strip model at
the elapsed time of 0.8 sec.
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Fig. 8 Contour of von Mises stress on strip model at

the elapsed time of 1.2 sec.
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Fig. 9 Contour of von Mises stress on strip model at

the elapsed time of 1.6 sec.
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Fig. 10 Contour of von Mises stress on strip model at

the elapsed last time of 1.607 sec.
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Fig. 11 Contour of total displacement on strip model

at the elapsed time of 0.4 sec
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Fig. 12 Contour of total displacement on strip model

at the elapsed time of 0.8 sec
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Fig. 13 Contour of total displacement on strip model

at the elapsed time of 1.2 sec
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Fig. 14 Contour of total displacement on strip model
at the elapsed time of 1.6 sec
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Fig. 15 Contour of total displacement on strip model
at the elapsed last time of 1.607 sec
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Fig. 16 Contour of contact stress on strip model at the
elapsed time of 0.4 sec
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Fig. 17 Contour of contact stress on strip model at the
elapsed time of 0.8 sec
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Fig. 18 Contour of contact stress on strip model at the
elapsed time of 1.2 sec
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Fig. 19 Contour of contact stress on strip model at the
elapsed time of 1.6 sec
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Fig. 20 Contour of contact stress on strip model at the
elapsed last time of 1.607 sec
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