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Development of a New Evaluation Method for Relatively Large Inclusions in Steel by Using the Large
Volume Hydrogen-Charged Ultrasonic Fatigue Specimen
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Fig.1 Shape of the ultrasonic fatigue specimen. (a) conventional, (b) newly-designed,
(c)dimension of newly-designed specimen
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Table 1 Chemical composition of steel

(O, N : ppm, other : mass%)

Mn | P S Ni | Cr | O N
0.38 {0.011/0.006| 0.08 | 1.37 | 4 100

Steel grade| C | Si
SUJ2 | 099 | 0.25
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Fig.5 Appearance of fracture origin of specimen with an
artificially-introduced 110 um Al,Os.
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Fig.7 SEM Images of inclusion (a), (b), (c) as fracture origin of ultrasonic fatigue specimen.
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Fig.8 Images of inclusion (a), (b), (c) by microscopic observation.
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Fig.9 Extreme value statistics analysis of inclusion
evaluated by microscopic observation.
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Fig.10 Extreme value statistics analysis of inclusion
evaluated by ultrasonic fatigue testing.
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Fig.11 Comparison of extreme value statistics analysis
of both methods.
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Fig.12 Comparison of cleanliness evaluation methods'®.
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Fig.13 SEM images of fracture surface pair of hydrogen
charged and ultrasonic fatigued specimen'”.
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