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Establishment of life estimation techniques based on the metallography of the jet
engine turbine blade

Nobuhiro, Miura
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The morphology of y ' precipitates of a nickel-based superalloy serviced in a
1st HPT blade of a jet engine was investigated before and after aging to estimate the temperature and the
stress distribution, and the stress directions in service. After serviced blade, rafted y /y
structures formed as the parallel to (010) at the vicinity of coating layer of the pressure side. On the
contrary, rafted plate which were parallel to (001) were observed at the trailing edge. However, most of
the y ' precipitates remained cuboidal in shape at the internal cooling channel side. After simple
aging, the rafted y /y ° structures appeared in the direction parallel to the blade surface at all
portions of the leading edge, while at the internal cooling channel side of the all portions, the y’
precipitates were coarsened. Consequently, very complicated stress is load on the blade in service, and
the stress direction and stress distribution are different by the part and portions.
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