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Failure analysis of carbide-free bainitic high carbon steel under
rolling contact fatigue

QIU Lining, LI Shuxin’, JIANG Ganghui, YU Feng, LU Siyuan
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: Rolling contact fatigue test was carried out on carbide-free bainitic high carbon steel. The failure
behavior and mechanism were studied under low and high stress levels by means of scanning electron
microscope (SEM), transmission electron microscope (TEM), nano-indentation, microhardness tester and
three-dimensional profilometer. The results showed that carbide-free bainitic high carbon steel showed much
longer rolling contact fatigue performance under lower contact stress of 1.8 GPa. Specimens failed in the way of
surface spalling. Under high contact stress level of 2.6 GPa, severe plastic deformation was observed on the
surface. The increased surface roughness led to the rise in the magnitude of the maximum shear stress and the
location shifted close to the surface. Gradient microstructure was generated in the plastic deformation layer
under 2.6 GPa, but was not observed under 1.8 GPa, where many voids were presented in the plastic deformation
layer.

Key words: carbide-free bainitic high carbon steel; stress; surface spalling; gradient structure; voids
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