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Discussion on Wear Type of Steel in Rolling Friction

Han-Young Lee

Department of Materials Engineering, Keimyung University

Abstracts — It has been cleared in previous author's paper that the fatigue life before the pitting on the roll-
ing contact surface with lubricant are influenced by the wear amount. In this study, the wear type has been
clarified when wear amount is extremely large such as the case without lubricant. The test of rolling contact
fatigue has been conducted under two different of herzian pressures and three different of slide ratios with-
out lubricant. In addition, residual stress and half-value breadth using X-ray diffraction on worn surface have
been measured as well as the wear amount. The results show that the pitting type wear by rolling contact
fatigue has not been occurred when the wear amount is considerably large. Thus this type of wear has been
deduced by the fatigue wear depending on delamination theory.

Key words — X-ray diffraction, wear type, pitting, rolling contact fatigue, delamination.
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Fig. 1. Configuration of testpiece and opponent.

Table 1. Conditions of X-ray diffraction

Tube of X-ray CrKo

Diffraction plane oFe(211)

Current and voltage in tube 20 mA, 40kV

Irradiaton area 2X 2 mm’

Time constant 4 sec

Scan speed 2°26/min
o=0°, 180°

k Kok
Angle of ¢* and v y=0°, 12°,27°42°,57°
* angle between the incident angle of X-ray and the roll-
ing direction.
** angle between the specimen normal and the normal of
the diffracting plane.
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Fig. 2. Variation of wear loss with rotation number at slide
ratio 0%.
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Fig. 3. Optical micrograph of parallel section with roll-
ing direction after test (900 MPa). (a) after 2x10° rev. at
slide ratio 0% and (b) after 5x10° rev. at slide ratio 24%.
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