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The effects of inhomogeneous microstructure and loading waveform
on creep-fatigue behaviour in a forged and precipitation hardened

nickel-based superalloy
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5. Conclusions

High-temperature low-cycle fatigue and creep-fatigue beha-
viours of forged and precipitation hardened GH4169 superalloy
were investigated. The radial forged disc was divided into three
locations because inhomogeneous diffusion annealing leading to
different microstructures. The following conclusions were drawn
from this work:

(1) The innermost location exhibited the longest fatigue and
creep-fatigue resistance performance, while the outermost
location had the shortest one because different mechanical
behaviours at different locations. It is the outer edge of the
disc that experiences the more demanding service
environment.

(2) In HTLCF tests, GH4169 superalloy exhibited transgranular
crack initiation and propagation type. The introduction of
dwell time gradually changed the crack initiation and prop-
agation mode from transgranular to intergranular ones.

(3) Intergranular damage was mainly caused by precipitate-
assist micro-voids in the creep-fatigue tests under tensile
strain dwell conditions. The oxidation-assisted damage fol-
lowed by slip-band-induced micro-cracks dominated in the
creep-fatigue tests under compressive strain dwell
conditions.
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