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Visualization of interior originating small cracks in high strength titanium alloy
and the clarification of very high cycle fatigue mechanisms

Nakamura, Takashi
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Observations of internal fatigue cracks in Ti alloy were made by using
synchrotron radiation micro CT imaging in the large synchrotron radiation facility (SPring-8) .Uniaxial
fatigue tests were repeated on the specimen over 1.0E7 cycles, and the growth of the internal fatigue
crack was measured by micro CT imaging. To investigate the effects of the environment around internal
fatigue crack on crack growth process, the relationship between da/dN and stress intensity factor range
were compared with that of surface cracks in vacuum environment. As a result, internal fatigue crack
propagated quite slowly at a rate below 1.0E-10m/cycle. However, the fatigue crack advanced rapidly at a
rate of around 1.0E-7m/cycle after reaching at the surface of specimen. Crack growth rate of internal
crack agreed quite well with that of surface crack in vacuum. Therefore, vacuum-like environment around
internal crack has an important role of fatigue crack process in the very high cycle regime.
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Fig.3 Crack growth processes projected on a plane perpendicular to the loading axis.
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Fig.4 Longitudinal sections of the specimen at crack locations corresponding to Fig.4.
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