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ABSTRACT

This study has been carried out to evaluate effects of alloying elements and nitrocarburizing on rolling
contact fatigue life. Manganese has a significant influence on the distribution of retained carbides and
microstructural changes after rolling contact [atigue test. The effect of the manganese addition stabilized
fine retained carbide particles during rolling contact fatigue life test, and so increased fatigue life
markedly. High carbon chromium bearing steel with different matrixes were mtrocarburized by austenitic
nitrocarburizing process at 850°C for 4hrs.

Rolling contact fatigue life of the nitrocarburized specimen was increased 2 times than full hardening

treated.
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Table. 1 Chemical composition of specimen used (wt. %)

Grade C Si Mn | P S cr | Ni Al Ti 0
SUJ2 (JIS) | 1.02 | 025 | 031 | 002 | 0015 | 153 | 0.20 | 0.026 | 0.0010 | 7 ppm
100 CrMn6(DIN)| 1,03 | 062 | 112 | 002 | 0018 | 1.49 | 025 | 0.021 | 0.0010 | 8 ppm
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Table. 2 Test condition for rolling contact fatigue

Load 1,000kgf

1,500rpm

shell tellus oil 37
Roughness of ball(Ra) [0.004 +0.002(um)
Roughness of specimen [0.03 +0.001(um)

thrust ball bearing 51202

Speed of motor

Lubricant

Used bearing

3. dgznt o 1

3.1 dx2| =X

AR 1e AstaAeay] deo aste @3tE 4

€ 4% dadz FAEE FAAAEn o @
#g o)t}

SUJ-2 7o) 74 &stEe o 17% 375 Ao
o gslEe =AUt L5~2moln A&} P3to)
H7he 100CrMn6 o) gehshee ozt st v

Photo. 1 Microstructure Spheroidized

showing
Carbide
a) SUJ-2 b) 100 CrMn6
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Photo. 2 Microstructure showing tempered martensite and nitrocarburizing
a) Tempered martensite of SUJ-2 ¢) Nitrocarburizing of 100 CrMn6
b) Tempered martensite of 100 CrMn6 d) Nitrocarburizing of 100 CrMné
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Photo. 3 Microstructure showing surface of nitroc-
arburizing
(a) SUJ-2  (b) 100 CrMn6
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Fig. 1 Measured retained austenite vs. depth below
surface.
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Fig. 2 Rolhing contact fatigue life with heat
treatment method
A) Full hardening with SUJ-2
B) Nitrocarburizing with SUJ-2
C) Full hardening with 100 CrMné6
D) Nitrocarburizing with 100 CrMn6é
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Photo. 4 Microstructure changes vs. crack propagation.

A) Full hardening with SUJ-2 C) Full hardening with 100 CrMn6
B) Nitrocarburizing with SUJ-2 D) Nitrocarburizing with 100 CrMn6
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Fig. 3 Microhardness vs. depth below surface after
rolling contact fatigue test.
A) Full hardening with SUJ-2
B) Nitrocarburizing with SUJ-2
C) Full hardening with 100 CrMn6
D) Nitrocarburizing with 100 CrMn6
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