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The transient stress analysis of the roll surface during laser strengthening

ZHANG Jian-yu', GAO Li-xin', YANG Jiu-xia®
( 1. Key Laboratory of Advanced M anufacturing T echnology, Beijing University of Technology, Beijing 100022, China; 2.
Beijing BOE Corporation, Beijing 100016, China)

Abstract T he roll surface experiences severe thermal circulation during the laser strengthening. Due to the
concentrat ion of the temperature field, the stress on the roll surface changes dynamically, and the transient distribution
within the laser spot is mainly compressive. Furthermore, as the change of the specific volume of the micro structure, the
residual stress dstribution after the laser treatment is very complicated. As aresult, it is very difficult to measure the stress
distribut ion experimentally. So it is a reasonable choice to simulate the distribution with the numerical method.
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Fig. 1 Distribution of thermal gradient near the laser spot

Fig.3 FEM model for the calculation of the stress

Fig. 4 2-D sketch of laser scanning
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Fig.2 Rateof the thermal cycle during the laser scanning
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Fig. 5 Distrbution of the stress on the different route in laser spot area during scanning
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Fig. 6 Stress distribution in the laser spot area (dir z)
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