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A Behavior of Rolling Contact Fatigue on Retained Austenite in

High-Carbon Chromium Bearing Steel
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Department of Metallurgical Engineering, Chonbuk National University, Chonju 560756

ABSTRACT

In order to study the effect of retained austenite on rolling contact fatigue in high-carbon chromium

bearing steel, retained austenite was controlled by only tempering temperature, individually 200, 220 and

240°C. Among various microstructural alteration during rolling contact fatigue test, plate-like carbide

most related to the flaking at sub-surface of contact pressure.

The plate-like carbides formed during rolling contact fatigue test decrease with increasing tempering

temperature, and fatigue life is much more improved.

The retained austenite was decreased with the tempering temperature, and that decreased plate-like

carbide formation. Therefore fatigue life is much more improved with decreasing retained austenite.
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Tabal 1. Chemical composition of specimen used

(wt. %)
C Si Mn P S
1.02 0.25 0.31 0.02 0.015
Cr Ni Al Ti 0 |
1.53 0.2 0.026 | 0.0010 | 7ppm \
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Fig. 1 Schematic diagram of experimental proce-

dure
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Fig. 2 Position of microsopic specimen section
(1) Cutting off in about the middle of rolling
track tangential to the track and perpen-
dicular to the rolling surface.
(2) Cutting off perpendicular both to the roll-
ing direction and rolling surface,
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Table 2. Testing condition for rolling contact fa-
tigue

Load 1000kgf

Speed of motor 1500rpm

Lubricant shell tellus ol 37
Roughness of ball(Ra) 0.004 +£0.002(zm)
Roughness of specimen 0.003 £0.001 (um)

Used baaring thrust ball bearing 51202
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Table 3. Contents of non-metallic inclusions.

inciusion type A ) B C
max. 0.10% [max. 0.15% | max. 0.20%
| 0015% | 0.005%

standard

results 0%

* inclusion properties
A type inclusion : Sulfide(MnS, CaS) : streaky
B type inclusion : oxide(ALO;) : Local accumlation
of small foreign particles
C type inclusion : globular oxide(MnO, CaO) : glob-
ular
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Photo. 1 Microstructure showing spheroidized car-
bide
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Photo. 2. Microstructure showing quenching and
tempering
(a) tempered at 200°C
(b) tempered at 220°C
(¢) tempered at 240°C
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Fig. 4 Measurement of retained austenite by X-ray
diffraction method
(8) as quenched (b} 200°C tempering
(c) 220°C tempering (d) 240°C tempering
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Photo. 3 Various types of plate-like carbides developed during rolling contact fatigue test
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Table 4. Life test results according to retained aus-
tenite.

retained

austenite( % ) 2 6 13

rolling contact 1 444 984 11 508 750 | 755,172

fatigue life(rev.)
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Photo. 5 Plate-like carbide according to retained
austenite.
(a) 2% retained austenite
(b) 6% retained austenite
(c) 13% retained austenite
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