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Characterization of the Microstructure and Mechanism of
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Abstract: The high nitrogen stainless bearing steel (HNSBS) with the merits of high strength, high hardness, long life,
and superior corrosion resistance has become a popular topic in the development of novel bearing materials. This paper
uses methods such as rotatory bending fatigue (RBF) test to study the effect of heat treatment process on the fatigue perfor-
mance and crack initiation mechanism of 30Cr15MolN HNSBS. The results show that the tensile strength of the HNSBS
quenched at 1050 °C and tempered at 180 ‘C is 1 985.3 MPa, with the hardness of 60. SHRC and the RBF strength of
867 MPa. After tempering at 500 ‘C, the hardness is equivalent to 180 “C, with the tensile strength of 2 257. 6 MPa and
the RBF of 1 020 MPa. And it is found that the crack sources in 180 °C sample are mainly the matrix and inclusions, the
crack source causing the fatigue crack initiation of the 500 “C tempering sample is usually the side defect. The reduction of
internal stress concentration in the matrix structure caused by high-temperature tempering is the main reason for the trans-
formation of crack source type and the improvement of fatigue performance. This article conducts in-depth research on the
fatigue behavior and crack initiation phenomenon of (HNSBS), providing experimental and theoretical basis for the formu-
lation of heat treatment processes and the study of fatigue resistance mechanisms of (HNSBS).
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Table 1 Chemical composition of experimental
30Cr15MolN steel %
C N Cr Mo Si Mn Ti 0]

030 038 1543 095 0.66 044 0.0014 0.0034
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30Cr15MolN steel
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Fig. 2 Microstructure of 30Cr15MolN steel at different tempering temperatures :
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Fig. 3 Fatigue performance of 30Cr15MolN steel at different

tempering temperatures : (a) up and down method , (b) S-N

curve
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Fig. 4 180 °C tempering fracture morphology of 30Cr15MolN steel : (a)(b)stress amplitude 880 MPa , fatigue cycle 9791861 ; (c¢)

(d) stress amplitude 1 000 MPa , fatigue cycle 4803514
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Fig. 5 500 °C tempering fracture morphology of 30Cr15MolIN steel : (a) (b)stress amplitude 1040 MPa , fatigue cycle 4132596 ;

(¢)(d) stress amplitude 1040 MPa , fatigue cycle 8210415
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