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ABSTRACT Influence of deeply rolling process on fatigue behavior of high—carbon chromium
bearing steel was investigated in ultra—long life regime. The results are as follows: (1) in the region
of short fatigue life and high stress amplitude level, the fatigue cracks initiate at the specimen surface
as the same as that before deeply rolling. In this case, fatigue strength is improved little due to the
effect of compressive residual stress in the specimen surface layer; (2) in the region of long fatigue
life and low stress amplitude level, the fatigue crack initiation sites transfer from subsurface in the
specimens before processing to interior in the rolled specimens, where the compressive residual stress
and hardened layer vanished. In this case, fatigue strength is improved much more; (3) fatigue strength
of the tested bearing steel in ultra long life regime under rotating-bending load can be improved by
deeply rolling process.
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Fig.1 Roughness profiles of the surface of the bearing
steel sample before (a) and after (b) deeply rolling
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Fig.2 Residual stress distributions in the specimens be-

fore and after deeply rolling
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Fig.3 Vickers hardness distributions in surface layer of

the specimens tested
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Fig.5 SEM images showing a crack initiated on frac-
ture surface (a) and a grinding flaw near the
fracture surface (b) (0.=1600 MPa, Ny =
1.2 x 10% cyc)
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Fig.6 Fractograph of the deeply rolling sample crack ini-

tiated at a fisheye zone of the interior of sample
(a) and high magnified image of the fisheye zone,
showing an inclusion and granular—bright—facet
(GBF) zone around the inclusion (b) (0.=1300
MPa, Nf = 4.5 x 107 cyc)
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