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Analysis of Wear Proccess in Sliding Contact by X-ray Diffraction
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ABSTRACT Understanding of wear mode and prediction of wear rate of parts in
sliding contact are very important in field of meterial design relating with wear
resistant. This paper has been undertaken to analyze the possibility of elucidation of
wear mode and 'prediction of wear rate for annealed steel in sliding contact using the
X-ray diffraction.

The sliding wear test with various velocities using pin-on-disc machine and the X-ray
diffraction test on the worn surface have been carried out.

The results have been shown that the magnitude of residual stress and half-value
breadth on the worn surface have a good correlation with wear mode. The difference
between before and after test of half-value breadth on worn surface has been shown
to be exponential relation with wear rate in the same wear mode.
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Table 1 Conditions of X-ray Diffraction

Tube Cr-Ka
Diffraction Plane aFe(211)
Current and Voltage 30 mA , 30 kv
Irradiation Area 2%X2 m
Time Constant 4 sec
Scan Speed 2' /min
Filter \)
Angle of ¢ and ¢, ¢ =0 ,90°
$,=0 , 15 , 30,45 |
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Fig.1 Wear characteristics for friction distance at
various sliding speed
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Fig.2 Wear characteristics for sliding speed under

initial wear and steady-state wear region
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Fig.3 Variation of half-value breadth and residual
stress of worn surface with friction distance

under sliding speed 0.82m/sec
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Fig.4 Variation of half-value breadth and residual
stress of worn surface with friction distance

under sliding speed 2.48m/sec
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Fig.5 Variation of half-value breadth and residua)
stress of worn surface with sliding speed
after test (at 2km)
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