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FINITE ELEMENT ANALYSIS ON AFFECTING FACTORS OF SPALLING
OF THE BACKUP ROLL OF A ROUGHING MILL FOR STAINLESS STEEL

* . . . . .
CAOJ 1an-gu01 , WANG Yan-plng1 , KONG Nlng1 , YANG Llan-hong2 , HOU An-quan2 , WANG Ze-bin®
(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;

2. Shanxi Taigang Stainless Steel Corporation Limited, Taiyuan, Shanxi 034207, China)

Abstract: The objective of the paper is to analyze the affecting factors of spalling, which is one of the typical
damage that occurs on the backup rolls of a roughing mill during stainless steel rolling process of 2250mm hot
strip mill. Based on the theoretical study and fracture analysis on spall, the peak value of the uneven contact
pressure between the work roll and the backup roll is found to be the key factor for the spalling accident during
rolling process, which is caused by arduous operating conditions of the largest stainless steel production lines in
the world. The three-dimensional finite element models of 4-high roll stacks are developed with measured work
and backup roll contours configurations in service. The analysis based on the models demonstrates that the peak
value of contact pressure and the location of the peak are influenced by strip width, unit width rolling force and
work & backup roll wear contours in different service period. The simulation results show: (1) the peak value of

the contact pressure between rolls increases sharply with the increasing of the strip width and unit width rolling
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force; (2) the peak and the dissymmetry of the roll contact pressure become larger when the work rolls and backup

rolls are at the end of the service; (3) the location of the peak shows good agreement with the actual position of

spall at the edge of backup rolls. The developed backup rolls have been successfully applied to the production mill

without spalling by strip rolling of 6 millions tonnage and more.
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Fig.1 Spalling of backup rolls
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Fig.3 Backup roll wear contour after service
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Table I Parameters of model

FLAR H(EA/MmxKJE/mm) G (EA/mmx K JE /mm)
SRR 1030%x1052 1600x2250
TAERR 710x830 1250%2250
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Table 2 Unit allocation of finite element model
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