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Research on Surface Residual Stress of Bearing Steel GCr15 in

Cryogenic Hard Turning with CVD Diamond Cutting Tools
WU Maoning, ZHAO Wei, HE Ning
(College of Mechanical and Electronic Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The hard turning experiment of bearing steel GCr15 was carried out with CVD diamond tool under cryogenic CO, cooling.
The distribution of surface residual stress of bearing steel GCr15 was analyzed, and the influence of cutting parameters such as

cutting speed, feed rate and depth of cut on surface residual stress was discussed. The results show that the surface residual

stresses of bearing steel GCr15 are compressive stresses under the given range of cutting parameters. With the increase of cutting

speed and feed rate, the amplitudes of maximum circumferential and axial residual stress tend to increase. With the increase of depth

of cut, the amplitude of maximum circumferential residual stress increases, but the amplitude of maximum axial residual stress does

not change obviously. The results provide necessary data support for the selection of cutting parameters and the control of surface

residual stress of bearing steel GCrl15.
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