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Effects of metallurgical craftwork on high bending fatigue
performance of GCr15 steel during high cycle rotation

SHI Zhi-yue, XU Hai-feng, XU Da, YU Feng, CAO Wen-quan
(Institute of Special Steels, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: The research on the high cycle mechanical fatigue test of GCrl5 bearing steel under vacuum degassing and
electroslage remelting processes was studied. It was observed that under the condition of 107 times fatigue life, the
bending fatigue strength of ESR bearing steel was 1 085 MPa, which was higher than that of vacuum degassing steel
(1 000 MPa). The fatigue fracture surface was characterized and analyzed by scanning electron microscope. The size of
the inclusions derived from the electroslag process was 3.4-25.6 um, while that of the vacuum degassing process was
13.3-71.9 um. It is demonstrated that the size of large particle inclusions(DS) and their distribution are the key factors af-
fecting the fatigue strength and life of bearing steels by studying the relationship between the characteristics of entire fa-
tigue process, such as crack initiation core inclusions, the crack expanding fish-eye, the instantaneous fracture zone and
the fatigue strength and the life of spin bending fatigue fracture. It was pointed out that reducing the size of large particle
inclusions in bearing steel, controlling its distribution and increasing crack tolerance were still the development direction
of metallurgical control of high-end bearing steel in the future.
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Table 1 Compositions of two kinds of specimens %
B C Si Mn P S Cr Ni Cu Mo
15 1.05 0.29 0.31 0.014 <0.005 1.42 0.014 0.058 <0.010
2% 1.02 0.25 0.35 0.009 <0.005 1.50 0.027 0.042 0.020
FE b Ti Al N (¢} As Ca Pb Sb Sn
1% 00012 0025 0.0019 0.000 4 <0.005 0 0.000 6 0.000 1 0.000 4 0.000 4
2% 0.0014 0018 0.005 3 0.001 0 0.007 7 <0.0050 0.000 1 0.001 2 0.001 7
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Fig. 3 Rotary bending fatigue fracture morphologies and chemical composition analysis
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Fig. 5 Relationship between fracture characteristic parameters
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Fig. 7 Experimental relationship between fracture characteristic parameters and failure cycle number
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