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Fig.1 Force analysis diagram of the work roll
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Fig. 2 Roller radius iteration considering elastic flattening
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Fig. 3 Force diagram of the working roll of the four-high rolling mill
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Fig. 5 Model force diagram
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Fig. 6 Force diagram of the cross section position in the bearing

inner model
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Multi-axial fatigue life prediction method of working roll neck bearing section
based on strain energy

JIN Kai' QIN Xiaofeng' WANG Yong' QU Haixia’ LI Shuojie' QIN Zhuoyang' XIE Weihang' MA Feiyang'
(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030002, China)
(2. Central Research Institute, Baoshan Iron and Steel Co., Ltd. , Shanghai 201900, China)

Abstract: The bearing section of the work roll neck often suffers burnout failure due to bearing seizure, and additive
manufacturing is usually used in the field to repair it. Life prediction of the repaired roll neck is the key to predict the safe
service of the work roll in the field production and carry out overhaul, but there is a lack of research on the related issues. In
view of the above problems, the stress analysis and multi-axis life prediction of the working roll neck bearing section of the
four-high mill were carried out. Based on the SIMS model and the influence function method, the rolling force and the stress
between the rolls were calculated. The moment balance equation of the roll neck end was established in the bearing section,
and the bending stress model of the roll neck bearing section was established. The deformation resistance was regarded as the
plastic deformation energy per unit volume to calculate the rolling torque in the deformation zone, and the torsional shear
stress model of the roll neck bearing section was established. Using the first strength theory, the equivalent stress was obtained
by combining the bending stress and the torsional shear stress. On the basis of proving the calculation accuracy of the model,
the multi-axis fatigue model was used to predict the fatigue life of the roll neck bearing section, and compared with the service
life of the actual roll in the production line. The results show that the stress calculation model of the working roll neck bearing
section of the four-high mill is in line with the actual stress state of the roll neck. The error between the expected service life
predicted by the theoretical model and the actual service life is less than 20%, which meets the actual engineering error
requirements.
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