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Evaluation for the Effect of Surface Qualities on Fatigue Strength
Based on the Measurement of Grack Initiation Life
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The crack initiation detection method using an ion-sputtered film was used as a practical method to
investigate the effects of the surface roughness and non-martensite layer on the crack initiation life in the
three-point bending tests. Three types of the test pieces finished with different grinding processes and
case carburized test piece were used in the fatigue tests. As the results obtained in this research, it is
confirmed that the crack initiation life predominantly determines the fatigue life, and the effect of surface
roughness on the fatigue life is restricted only to the crack initiation stage; the crack initiation life
decreases with the increase of the surface roughness. Increasing the surface quality from 1.27umRa to
0.03umRa can get 2—~3 times of crack initiation life. Non-martensite layer formed during case
carburization process decreases surface hardness as well as the fatigue life, removal the non-martensite
layer by electrolytic polishing will lead to a higher fatigue life and fatigue strength.
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Fig. 1 Change in the electric resistance of
the ion-sputtered film when fatigue crack
initiation on an acrylic test piece

Fig. 2 A small crack on the notch surface of an
acrylic test piece
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Fig.3  Change in the fatigue life under
different surface roughness
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Fig4  Microstructure of the carburized test
piece
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Fig. 5 Microstructure of carburized test
after electrolytic polishing
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Fig. 6 Change in fatigue lives of carburized

test pieces due to the non-martensite
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