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White etching bands in GCr15 bearing steel due to rolling contact fatigue

FU Hanlin, CHEN Jinhua, JIANG Ganghui, LI Shuxin
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China)

Abstract: One of the main causes of failure in GCr15 bearing steel due to rolling contact fatigue is the formation
of subsurface microstructural white etching bands (WEB). The microstructural changes in the raceway surface
and subsurface were investigated using optical microscopy, scanning electron microscopy, laser confocal
microscopy, and X-ray diffraction. Analysis of the results shows that subsurface microstructural changes, as
observed in the inner raceway and from the vibration signal analysis, are the primary cause of bearing vibration
failure. As the stress increases, the number and density of subsurface WEBs in the inner ring of the rolling
contact fatigue bearing gradually increase. On the condition without dark etching region, martensitic steel
transforms into ferrite bands during rolling contact fatigue, including both single ferrite bands and multiple
ferrite microbands. The fragmentation of ferrite bands, dislocation rearrangement, or dynamic recrystallization
formulate equiaxed and elongated grains, which constitute the WEB. The carbon for the formation of lenticular
carbides comes from both the matrix and the spheroidal carbides. The distribution depth and density of WEB
correspond to the depth of maximum shear stress and maximum microhardness changes, indicating that the
formation of WEB is primarily driven by localized shear stress.
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