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Basic Study of Non-destructive Evaluation of Creep or Fatigue Damage of Ni-based Superalloy
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In order to assure the reliability of advanced gas turbine systems, it is very important to evaluate the
damage of high temperature materials such as Ni-based superalloys under creep and fatigue conditions
quantitatively. The refractive index of the gamma-prime phase was found to be smaller than that of the
gamma phase in the Ni-based superalloy, when the wavelength of an irradiated laser beam is shorter than
500 nm. Therefore, it is possible to evaluate the creep damage of this material quantitatively and
non-destructively by observing the change of the microstructure (rafting) using a scanning laser microscope.
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Fig. 1 Texture change of Ni-base superalloy caused by
creep damage (tr: life time)
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Table 1 Composition of Ni-base superalloy (CM247LC)
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Fig. 2 Wavelength dependence of the reflectance of y and y’
phases
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Fig. 3 Effect of wavelength of a laser microscope on the

quality of scanning laser micrographs
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(a) As-received (b) Fractured
Fig. 4 Scanning laser micrographs of an as-received sample

and a fractured sample
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(a) As-received

(b) Fractured
Fig. 5 Measurement of the aspect ratio of the shape of a

gamma-prime phase (black areas)
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Fig. 6 Change of the aspect ratio of shape of the gamma-

prime phase during an uni- axial creep test
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