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Influences of bearing clearance and residual stress on bearing fatigue life

YANG Yongliang'?, LI Shuxin' 2" CHENG Ansheng'"*, JIN Yongsheng’, CHEN Yinjun*
( 1.School of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China;
3.Ningbo Yingiu Technology Co., Ltd., Ningbo 315207, China;
4.Huanchi Bearing Group Limited Company, Ningbo 315318, China )

Abstract: The fatigue lives of rolling bearings are significantly influenced by their radial clearances and residual
stresses. To better understand such influences, the fatigue lives of 6308 deep groove ball bearings were studied
with different clearances and residual stresses. A 3D model of deep groove ball bearing was established by
SolidWorks software, and the contact stress distribution of deep groove ball bearing was obtained by using
ABAQUS finite element software. Based on the maximum stress in the contact area, the contact fatigue life of
deep groove ball bearing was predicted. The results show that when the residual stress is constant, the bearing
clearance increases from 4 pm to 16 um, the contact area between the raceway of the inner and outer rings of the
bearing and the rolling elements decreases, and it leads to reduction of bearing life at 24.80% in average. When
the bearing clearance is constant, the residual compressive stress increases from 0 to 500 MPa, which can
partially offset the adverse effects caused by radial load, the average stress is reduced, and the bearing life is
increased by an average of 35.30%. These simulation results provide a certain theoretical support and basis for
the study of bearing life.

Key words: deep groove ball bearing; residual stress; bearing clearance; finite element; fatigue life

(wiEmSE # &)



