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Microbeam X-Ray Study on the Rolling

Contact Specimens (At pmax = 0.7 HB)
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For rolling contact fatigue specimens (S35C, Hz=160) which were subjected to

a Hertzian stress pn.,.=113 kg/mm?® at different rolling cycles, the residual stress
distribution at and below the contact surface was measured by X-ray microbeam
diffraction and the changes of half-value breadth of the diffraction pattern were
obtained.

The maximum value of residual stress in each specimen, except the one at low
cycles (N=10?), was obtained in the layer between 0.3~0.6mm below the surface,
but not just at the contact surface. The residual stress distribution corresponds
almost to the hardness distribution. The half-value breadth of diffraction pattern

is the largest at the contact surface and decreases with distance from the surface

for each specimen.
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Fig. 2 Photograph of microstructure
(No.20, N=107)
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Table 1 X—ray conditions

X-ray Co-ka
Filter Fe

Diffraction plane |(310)
Tube voltage 40 kv
Tube current 20 mA

Slit (double pin hole)| 0.1%
Exposure time about 8 hr
Film IX 200
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Fig. 3 Schematic illustration of half-value breadth K,, and K,, diffraction

peak are : (a) distinguishable, (b) undistinguishable
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Fig. 4 X-—ray diffraction pattern
(No.14, N=105, 0.3mm below
surface, ¥ ,=0)
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Fig. 8 Vickers hardness distribution
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