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Analysis of Sliding Wear Mode on Hardened Steel by
X-ray Diffraction Technique

Han-Young Lee’

Keimyung University, Department of Materials Engineering, Daegu 704-701, Korea

Abstract — High strength steels are widely used as tribo-materials in the field. Previous study revealed that for
mild steel, the states of strain on the worn surface measured by X-ray diffraction has a good relationship with
the state of wear. The objective of this study is to identify the relationship between the state of strain on the worn
surface and the state of wear in high strength steels. Sliding wear tests were carried out using several hardened
steels. X-ray diffraction tests were conducted to analyze the state of strain on the worn surface during wear. The
experimental results indicated that the state of strain on worn surface in the hardened steel shows the same ten-
dency as in the mild steel. It is clear that change of half value width on the worn surface as a function of sliding
speeds is broadly similar in shape to wear characteristics curve and its magnitude has a good relationship with
the wear rate at two different wear modes in the hardened steel.

Key words — high strength steels, half-value width, residual stress, wear characteristics, wear mode,

fraction.
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Table 1. Chemical compesition of the specimen

C Si Mn Cr Mo W \%
STD11 145 028 045 1189 112 - 037
SKH51 0.83 032 038 388 512 563 178
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Table 2. Conditions of X-ray diffraction

Tube of X-ray CrKo
Diffraction plane o-Fe(211)
Current and voltage in tube 10mA , 30kV
Irradiation area 2 x 2 mm’
Time constant 4 sec
Scan speed 2 deg./min
Filter v

=0, 90°

A f 0**
ngle of ¢* and y, v, = 0°, 15°, 30°, 45°
*angle between the incident angle of X-ray and the sliding

direction.
**angle between the incident angle of X-ray and the speci-
men normal.
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Fig. 1. Wear characteristics as a function of sliding
distance at various sliding speeds.
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Fig. 3. Optical micrographs on worn surface of testpiece,
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Fig. 4. Result of EPMA on worn surface of testpiece
tested at 7 m/s.
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Fig. 6. Variation of half-value width with sliding
distance.
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Fig. 7. Variation of residual stress with sliding distance.
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