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RESEARCH ON DISTRIBUTION LAW OF CONTACT STRESSES
BETWEEN HEAVY ROLLERS MADE OF HETEROGENEOUS MATERIAL

‘DU Feng-shan, HUANG Hua-gui, XU Zhi-qiang

(College of Mechanical Engineering, YanShan University, Qinhuangdao, Hebei 066004, China)

Abstract: Aiming at the surface spalling failure of rollers, the distribution law of contact stresses between the
working roll and the back-up roll of a four-high-mill was simulated with nonlinear finite element method
considering the different material microstructure and performance between hardening layer and core of rollers.
Comparison of the available simulated results with the theoretical predictions using traditional strength check
method indicates that the contact stresses between rollers, maximum shear stress below the back-up roll surface
and its acting depth were all greater than the theoretical predictions of Hertz’s formulas, which is very important
for discovering the failure mechanism of rollers.
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Fig.1 Distribution of contact stresses between rollers
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Table 1 Simulation parameters of 3500 rolling mill
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Fig.2 FEA model with heterogeneous material
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Table 2 Property parameters of material
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Fig.3 Distribution contour of the normal contact stress
o, within the rollers with homogeneity material
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Fig.5 Distribution of shear stress below the surface of

back-up roll
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