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Effect of Stress Ratio on Subsurface Fatigue Fracture of
High-Speed Tool Steel, SKH51

Kazuaki SHIOZAWA, Seiichi NISHINO** and Yasuyuki YACHI

*4 Department of Mechanical and Intellectual Systems Engineering, University of Toyama,
" 3190 Gofuku, Toyama shi, Toyama, 930-8555 Japan

The effect of stress ratio (K= 0mn/0max) on subsurface fatigue fracture of high-speed tool steel,
SKH51, was investigated using smooth specimen subjected to axial reversed loading in air at room
temperature. From the experimental results, interior inclusion induced fracture occurred in each
stress ratio. The number of cycles to the transition from surface fracture mode to subsurface fracture
mode depended on R. A granular-bright-facet (GBF) area formed around the nonmetallic inclusion
inside the fish-eye zone on the fracture surface of the specimen in long-life fatigue regime, N, >10°,
at R=—1.3, —1and 0. From the detail observation of GBF area by three-dimensional SEM, the
roughness of GBF area depended on the stress intensity factor range, 4Kincs, at the inclusion of

facture origin.
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Fig. 1. Microstructure of high-speed tool steel, SKH51.
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Fig.2 Distribution of residual stress for the specimen.
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Fig3 S-N curves of JIS SKH51.
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Fig4 SEM micrographs of surface crack initiation site on
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Fig.5 SEM micrographs of fish-eye on the fracture surface.
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Fig.6 Detail observation of GBF area by SPM.
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Fig.7 Relationship between depth of inclusion, d;,., and number
of cycles to failure, N.
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Fig.12 Experimental results for an effect of applied stress ratio on
transition of fracture mode. (S; surface fracture mode, I; internal
fracture mode without GBF, IG; internal fracture mode with
GBF)
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Fig.14 Variation in stress amplitude for transition of fracture mode
with stress ratio.
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