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Simulation of the Rolling—wear Microtopograph of Working Roll Surface
During Strip Cold Rolling

ZHANG Yong, ZHANG Qing—dong, LI Rui, ZHANG Bo-yang
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083)

Abstract: A cellular automata model was established for the micron or submicron level wear of a working roll in cold
rolling of strip steel. The wear behavior and dynamic surface morphology change of the working roll were simulated based
on the combination of two main mechanisms: the adhesive wear and the abrasive wear. The microcosmic circumferential
profile of working roll was described by the superposition of sine curves with different frequencies. Based on industrial
experiences and former researches, the cellular state transfer rules of the adhesive wear and the abrasive wear were estab-
lished. Finally, the wear evolving model of the working roll was built based on the cellular automata mechanism. The
surface wear principles of the working roll surface morphology under different operating conditions were obtained. The
simulated results of the wear volume and surface roughness changes of the working roll agree with the results from field
measurements.
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Table 1  Process parameters of the simulated rolling
process
Parameters Values

Roughness of new roll/pm 3.5

Unit rolling force/ MPa 1 200

Rolling speed/(m + s') 8

Rolling reduction/pm 10

Strip intensity/MPa 800
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