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Creation of nano-crystal-grains layer and Residual stress by the cutting and
rubbing process in a notch of specimen

Terutoshi, Yakushiji
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In order to strengthen a actual machine part, research for strengthening a
stress-concentration portion was carried out by using the circumferential V-notched specimen of heat
treated SCM5435 steel. The cutting and rubbing processing produced the hard surface-layer with a
fine microstructure at the helical-groove bottom. The layer had about 10 p m thickness and Vickers
hardness value of 820 (2.7 times of non-processed surface). And the compressive residual stress is
over 2000MPa. Rotating bending fatigue limit stress of the processed notched specimens was enhanced
to 1.68 times of notched specimen which has not been processed. Although the specimen hardness was
sharply dropped to HV of 400 at 0.1mm beneath the surface, the stress distribution of a
helical-groove bottom declines rapidly from the maximum surface similarly. From this the effect of
strengthening by cutting and rubbing processing is more efficient to a notched specimen than to a
plain specimen.
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