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An Analysis on the Residual Stress of Subsurface Zone due to Rolling Contact
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Abstract The degree of work hardening in the subsurface zones varied with the experimental condi-
tions under the rolling contact fatigue wear test of high carbon Cr-Ti alloy steel was evaluated by the
distribution of residual stresses. Surface residual stresses before the test did not affect the wear proper-
ty. Surface residual stresses after the test decreased by the increase of contact stress and running. veloci-
ty, but the maximum compressive residual stress and its depth of saturation in the subsurface zone in-
creased. The relationship between these experimental results and the distribution of the theoritical shear

stress was also discussed.
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Fig.1. I-E curve of high carbon Cr-Ti alloy steel.
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Fig.2. Schematic diagram of the electro-polishing
apparatus for etching wear specimens worn by

rolling contact.

Table.l. Experimental condition of X-ray

stress measurement.

method sin’¢ method
characteristic radition |Cr-Kea
diffraction plane aFe (211)

tube voltage and current 30KV, 10mA
solar slit 0.34deg.

size of irradition mask |[2mm X 4mm
determination of peak [half-value width

angle method 0, 15, 30, 45deg.
X-ray incident beam(¢) |scintillation counter
detector
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Fig.3. Variation of wear rate with rolling contact
conditions.

(a) at constant rolling speed:18.5 m/sec

(b) at constant maximum contact stress :90kg/mm’
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Fig.4. Variation of surface residual stress with
running time(at constant maximum contact stress
90kg /mm?)
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Fig.5. Variation of surface residual stress with
sliding distance(at constant rolling speed 18.5 m/
sec)
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Fig.6. Residual stress distributions after rolling contact fatigue(50mg/mm®, 18.5m/sec)
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Fig.7. Residual stress distributions after rolling contact fatigue(70mg/mn? 18.5m/sec)
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Fig.8. Residual stress distributions after rolling contact fatigue(90ng/mn? 18.5m/sec)
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Fig.10. Residual stress distributions after rolling contact fatigue(90mg/mm? 22.6m/sec)
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Table.2. Calculated value of depth of 745 max

and 7" n,s under various contact stress.
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Fig.12. Relation between the location of residual stress
peak and calculated depth of 74" e and 76 max
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