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Assessment of Creep Damage in a Nickel-based Super-alloy by Electromagnetic Acoustic Resonance

by Toshihiro OHTANI, Hirotsugu OGI, & Masahiko HIRAO

The microstructural evolution of Waspaloy, a nickel-based super-alloy, was studied using EMAR (Electromagnetic Acoustic Reso-
nance). The Waspaloy was subjected to tensile creep at 1073 K and shear-wave attenuation and velocity was monitored by EMAR.
Taken into account was the observation that contact-less transduction based on the Lorenz force mechanism was the key to establishing
the monitoring of microstructural changes in the bulk of highly sensitive metals. A clear relationship was found between attenuation
and life fraction. In the interval, 35% to 40% of the creep life, attenuation reached a peak, independent of applying stress. This novel
phenomenon was interpreted as being a drastic change in dislocation mobility and the coarsening of y’- precipitates. This was support-
ed by SEM and TEM observations. During the occurrence of this phenomenon, dense dislocations started to tangle to p’- precipitates,
with the coarsening and condensation of y’- precipitates becoming saturated. It was thus established that it was possible to use this
EMAR assessment method to assess the progress of damage in metals and predict their remaining creep life.
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Fig. 6 The relationship between the creep strain and the atten-
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