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Study on surface rocessing and properties of high strength mechanical
bearings
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(1. Henan Mechanical & Electrical Vocational College, Zhengzhou 451192, China; 2. School of Ma-
terials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aiming at the problems of local wear, fatigue cracking and corrosion of mechanical bearings
in complex service environment, GCrl15SiMn bearing steel was subjected to cryogenic treatment and
laser shock strengthening treatment, and the effects of cryogenic treatment time, laser shock strengthen-
ing times and cryogenic laser shock composite strengthening on the microstructure, mechanical proper-
ties and wear resistance of bearing steel were studied. The results showed that, both untreated and laser
shock strengthened bearing steel samples are mainly composed of martensite and austenite. With the
increase of laser shock strengthening times, the average grain size of bearing steel increases first and
then decreases, and the minimum value is obtained when the laser shock strengthening times is 3. Both
cryogenic treatment and laser shock strengthening can reduce the content of retained austenite in bearing
steel, the longer the cryogenic treatment time, the lower the content of retained austenite, and the
content of retained austenite in bearing steel is 0.81% when the cryogenic treatment is 8 h. Both
cryogenic treatment and laser shock strengthening treatment help improve the nano-hardness, elastic
modulus of bearing steel, and wear loss was reduced. When cryogenic treatment is 8 h and laser shock

strengthening is performed for 3 times, the nano-hardness and elastic modulus of bearing steel are the
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largest, and the wear loss is the smallest, which is mainly related to the smaller grain size, or the

smaller and uniform carbide size in the bearing steel.

Keywords: bearing steel; cryogenic treatment; laser shock strengthening; structure; wear resistance
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Fig. 2 Microstructure of laser shock strengthened bearing steels
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