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The mechanism of plastic deformation strengthening and crack initiation on
GCrlS5 steel contact surface

ZHU Chunli, ZHAO Fengping, SU Yunshuai
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: The rolling contact fatigue test of GCr15 bearing steel was carried out under oil lubrication condition.
The subsurface microstructure of the failed samples after rolling contact fatigue test was investigated by using
scanning electron microscopy and transmission electron microscope, the deformation strengthening and crack
initiation mechanism caused by the change of microstructure of plastic deformation layer was also analyzed. The
results showed that the plastic flow in the plastic deformation layer is caused by the dislocation slip at the grain
boundary resulting in the slip deformation of the grain under the action of friction. The closer to the contact
surface, the more serious the slip deformation is and the higher the hardness value is. There are nanocrystals
formed and some carbides dissolved in the plastic deformation layer, with no phase transformation appeared. The
appearance of layered fibrous structures is resulted from the formation of holes at the grain boundaries in plastic
deformation layer, while the holes form cracks under the effect of cyclic stress. The thickness of plastic
deformation layer increased with the increase of contact stress and cycle times.

Key words: GCrl15 bearing steel; rolling contact fatigue; plastic deformation; nanocrystalline; crack



