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ABSTRACT

The aim of this research is to study the possibility of
predieting the actual 1life (operation life) of service
exposed blades wused in industrial gas turbines. This
prediction is based on the determination of blades creep liflc
using stress-rupture test. Accelerated test conditions were
used, where the applied stresses are 400, 500 & 600 MPa and
the test temperature is 850 °C.

This research work concentrated on the study of creep
behavior of the service exposed blades having different
service lives, and comparing this behavior with the creep
behavior of unexposed blades. In addition teo that, the
deterioration of creep properties at different regions of
blade (leading edge, trailing edge and root] was examined
using mechanical tests. (stress-rupture and hardness} and
microstructural examinations (optical microscope and scanning
electron microscope).

First stage turbine blades were used during this research
work. They are made of Ni-base superalloys (IN-738 alloy).

Larson-Miller parameter was used to extrapolate the stress
-rupture test results to the actual operating conditions of
blades. Linear damage accumulation rule was used to determine
the operation and residual life of service exposed blades.

The results obtained using stress-rupture test show that,

the rupture life of blades decrease with the increase of
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service life of blades and with the increase of applied test

i stress.

Optical and SEM examinations show tThat the service exposed
blades undergo the following microstructural changes during
operation which affect the blades function:-

- Y'-Coarsening.
- MZ rcarbide degeneration and formation of continuous
network of M23Ce carbide along grain boundaries.

Disappearance of serrated grain boundaries.

Creep volds formation.
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