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Fig.1.1  Change in the electric resistance of ion-sputtered film due to crack initiation and crack 

growth  
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Fig. 1.2  Test piece for crack initiation detection test 
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Fig. 1.3 Ion-sputtered film on the notch of a test piece 

 

Fig. 1.4  System used to measure the electric resistance of the film 
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Fig. 1.6  A small crack on the notch surface of an acrylic test piece 

 

Fig. 1.5  Change in the electric resistance of the ion-sputtered film when fatigue 

crack initiation on an acrylic test piece 
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Fig. 1.7  Method to measure the small crack shape 

  

Fig. 1.8  Shape of the small crack on the notch surface of an acrylic test piece 
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Fig. 1.9  Section view of the crack initiation detection spot of a steel test piece 
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Fig. 3.1  Boundary condition for the stress calculation 

 

Fig.3.2 Mesh for FEM analysis and bending stress distribution 
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Table 4.1  

 JIS P100 JIS P240 JIS P400 JIS P2000 

Ra [μm] 1.27 0.74 0.30 0.03 

Ry [μm] 8.92 4.97 2.49 0.29 
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Fig.4.1 Views of the notch surfaces 
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Fig. 4.2  A view of the test piece with an ion-sputtered film during the test 
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Fig.4.3  Electric resistance of the ion-sputtered film during a fatigue test 
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Fig.4.4 Change in the fatigue life under different surface roughness 

Number of cycles 
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Fig.5.1 Machining process of carburized test piece 

 

 

Fig.5.2 Case-carburization program 
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Fig. 5.3 Microstructure of the carburized test piece 

 

Fig. 5.4  Microstructure of the carburized gear
[15]
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Fig.5.5  Hardness distribution 

 

Fig. 5.6  Hardness distribution near surface 
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Fig. 5.7  Electrolytic polishing device and method 
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Table 5.1  Surface roughness of carburized test piece 

 Before Carb. After Carb. After Ele. Polish 

Ra [μm] 0.03 0.22 0.89 

Ry [μm] 0.29 1.48 4.64 

 

 

Fig. 5.8  Microstructure of carburized test piece before and after electrolytic polishing 
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Fig. 5.9 Change in fatigue lives of carburized test pieces due to the non-martensite 

Number of cycles 
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