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Effect of retained austenite content on sliding wear properties of
high-strength martensite steel

HE Enguang', LI Shuxin'’, YU Feng', CHEN Yinjun®
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.China - Huanchi Bearing Group, Ningbo 315318, China )

Abstract: To investigate the effect of retained austenite (RA) content on wear resistance, dry sliding wear tests
were carried out on high strength martensite steels of three different RA contents. The wear surface properties
and microstructures of cross sections were characterized by scanning electron microscope (SEM), transmission
electron microscope (TEM), X-Ray Diffraction (XRD) and microhardness tester. The results show that the
higher the RA content, the smoother the wear surface and the smaller the coefficient of friction and wear rate, i.e.
the better wear resistance. The large plastic deformation by sliding wear triggers strain-induced martensite
transformation, which leads to increasing in hardness and hardened layer. The hardness of the HT3 sample, with
the highest RA content, is increased by 18.3% and the hardened layer reaches to 70 pm. In comparison with the
samples of lower RA contents, HT3 presents the best wear resistance. This is due to the increased hardness
caused by martensite transformation and good ductility in the subsurface, which can delay and stop crack growth,
and thus is less likely to form pit and spalling. Therefore, it is suggested that apart from the hardness requirement,
the subsurface ductility should be considered for the improvement of the wear resistance.

Key words: high strength martensite steel; retained austenite; sliding wear; martensite transformation
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