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Abstract: This paper investigated the microstructure and rotational bending fatigue behavior and
mechanism of the carburized layers in G13CrdMo4Ni4V high-temperature carburized bearing steels. Ob-
serving the fracture surfaces of the rotating bending fatigue specimen, the factors affecting the fatigue perfor-
mance of high-temperature carburized bearing steels were explored, and the mechanism of fatigue crack ini-
tiation and propagation in carburized bearing steels was revealed. The Results show G13CréMo4NidV
bearing steel inclusions and other fatigue defect stress intensity factor is high-stress fatigue damage equiva-
lent; crack sprouting is caused by surface defects, near-surface inclusions, subsurface inclusions, subsur-
face substrate grain boundaries. Fatigue crack expansion of carburized surface defects in G13CrdMo4NidV
steels was accelerated by local stress concentration. Localized stress concentration leads to slow and rapid
crack expansion after crack initiation until instantaneous fracture. Inclusion fatigue defects within the pen-
etrating layer in the high cyclic stress caused by crack initiation, cracks first hysteresis and slow expansion
to the surrounding matrix and the formation of GBF area, from the GBF area to continue to expand the for-
mation of fish-eye area to the surface of the specimen, or from the fish-eye area to continue to the four sides
of the steady-state expansion to the surface of the specimen to the reverse of the rapid expansion until the in-
stantaneous fracture. Fatigue defects of inclusions in the percolated layer under high cyclic stress, the local
dislocation proliferation at the interface of inclusions leads to strain concentration and thus crack initiation.
Based on the stress intensity factor of inclusions and the increase of stress intensity factor due to dislocation
proliferation caused by high cyclic stress, the fatigue damage model of G13Cr4Mo4Ni4V bearing steels car-
burized layer was constructed.

Key words: rotational bending fatigue; crack initiation; crack propagation; surface defect; damage
model
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Tab.l1 Chemical composition of G13Cr4Mo4Ni4V steel

for experimental use(mass fraction) %

w(C) | w(Cr) |w(Mo) | w(Ni) | w(V) |w(P)|w(S)|w(Fe)
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fEm
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Fig.1 Rotational bending fatigue specimens and forces
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Fig.2 Drawing of crack propagation rate specimen
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Fig.3 Hardness distribution of carburized layer in

fatigue specimens
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BABTAL

carburized specimens
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Fig.6 Fatigue S-N curve of G13Cr4Mo4Ni4V steel
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Fig.9 Cracking sources at different positions of fatigue specimens
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Fig.11 Internal fatigue defect stress intensity factor vs.

number of cycles
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