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Analysis of the Rolling Contact Fatigue of
the Shot Peened Ball Bearing by X-ray Diffraction

Han-Young, Lee

Department of Material Science, Keimyung University

Abstract—The shot peening treatment were conducted for improving the strength of rolling contact
fatigue of machine element like a gear. This paper was undertaken to analyze the influence of shot
peening treatment for inner race of ball bearing on the rolling contact fatigue. Shot peening treatment
were applied to the full hardened and the carbonitrided bearing. And the rolling contact fatigue life
test and X-ray diffraction test were carried out. The results of this study showed that the fatigue life
of ball bearing in the clean and the contaminated oil could be improved by shot peening treatment.
This effect was found to be more pronounced to the full hardened bearing. These facts might be due
to the generation of compressive residual stress and the strain hardening of surface layer by shot
peening treatment. The failure of the shot peened bearing were presumed to initiate at surface.
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Fig. 1. Schematic diagram of fatigue life tester of bear-
ing.

Table 1. X-ray diffraction condition

Tube of X-ray CrKa
Diffraction plane a-Fe(211)
Voltage and current 30 kV, 10 mA
Irradiation area 2x2 mm’
Filter v

Time constant 4 sec

Scan speed 2° 26/sec
Angle of ®* and ¥ ®=0", 180°

=0, 15°, 30°, 45°
*angle between the incidant angle of X-ray and the rolling
direction
**angle between the specimen normal and the normal of
the diffraction plane
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Table 2. Comparison of rolling contact fatigue life (hr)

in clean oil in contaminated oil

B 225 19
Full hardening | '<p |30, 180

- . g JCN 485 52
Carbonitriding JCN-SP  1.468 150
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Fig. 2. Distribution of residual stress and half-value
breadth below surface before/after finishing in full har-
dened and short-speened bearing.
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