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Rotating bending fatigue properties of medium alloy
Cr and Mo nitriding bearing steel
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Abstract : In order to study the influence of chemical heat treatment on the fatigue performance of large bearings., plasma nitri-
ding and rotating bending fatigue test are conducted for the medium alloy Cr and Mo nitriding bearing steel. The middle alloy Cr
and Mo bearing steel with double vacuum melting is used as the experimental material to analysis the microstructure after hard-
ening and tempering (930 ‘C +550 “C)and the phase after plasma nitriding. The fatigue morphology and the mechanismroom of
crack initiation after the test are analyzed. The relationship between surface defects and fatigue fracture mechanism is estab-
lished. The results of experimentalshow that the microstructure of the test steel after hardening and tempering is tempered sor-
bite, M,C and M;C is the mainly precipitations. After nitriding.the compound layers in the nitriding layers are mainly com-

posed of ¥'phase (Fe;N) and CrN and the thickness is about 16 pm, which is not conducive to improve the performance of
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matrix fatigue. The RBF limit of the experimental steel after nitriding is 947 MPa, which is 19.4% higher than the RBF limit of
the non-nitriding sample. The cracking of compound layer in the nitrided layer and the cracking of non-metallic inclusions are
the two main ways of cracking. The compound layer and surface roughness have great influence on the fatigue life of test steel
after nitriding. The results provide experimental and theoretical basis for improving the fatigue performance of medium alloy Cr

and Mo nitriding bearing steel.

Keywords: black metal and its alloys seepage; nitrided bearing steel; rotating bending fatigue; cracking; surface roughness
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Tab.1 Chemical composition of the the middle alloy Cr and Mo bearing steel

%
w (C) w (Mo) w (Cr) w (V) w (Si) w(Mn) w (S) w(P)
0.37 1.2 3.4 0.34 0.31 0.59 <20.005 <0.008
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Fig.1 Microstructure of the steel after conditioning treatment
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Fig.2 Morphology and phase of nitride layers and compound layers
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Fig.3 Fatigue up-down graph and S-N curve of medium alloy Cr and Mo nitriding bearing steel
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Fig.4 Morphology of rotational fatigue fracture
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Fig.5 Morphology of inclusions in the matrix
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Fig.6 Morphology of inclusions in nitriding layer



348 L[ 5 2 NI = 174 2019 4

20 B A DA R ST A g BT, SR i A R R R AR /N L D DR R B R B RE R R LA % B U= M
RIERL M Y g . REURmY REFE N BIE L, YREY RS ZJZM, th T8 2 (R K, %8
PR A2 2 R ECRBUG E B RZ I L BORY & WA 5 ) .

WL 24 ThT Ak 28 1) SR 2 BT A P p e 2407 2, 3R A & ) V2 A S8 A SR T sl B b 28 A1 7 TS . K A el
R N B/ T RN R e e Wkt 24U . P R M BR SR 2L N AR 107, 3 B8 W2 T i B 0 T R Y
I 55 FF i R ALK

a) KM ER N=15 400 b) fb &=k, N=908 300

B/7 k&AL SEM %
Fig.7 SEM morphology of surface cracking
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Fig.8 Surface topography of medium alloy Cr and Mo nitriding bearing steel
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Tab.2 Minimum stress intensity factor required for surface roughness cracking under different stress gradients

N 41 /MPa 960 1 000 1019 1039 1058

AK/(MPa » m'/?) 1.29 1.34 1.37 1.39 1.42
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