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Université de Poitiers, ISAE-ENSMA

Date and Time: October 02, 2025 (2 – 3 pm)
Venue: Amphi 104 (Pole Meca)

Abstract
Ni-based single crystal superalloys (SX) are widely used in gas turbine engines for the manufacturing of
high pressure turbine blades due to their exceptional mechanical properties at high temperature. Service
operations of blades may lead to fatigue controlled failure mechanisms due to the vibrations introduced
by the gas flow in addition to the centrifugal forces. These failures are difficult to forecast, as up to 90%
of the fatigue life is spent in the crack initiation phase. Typical frequencies of vibrations of airfoils are
in between 1 and 10 kHz, requiring specific experimental facilities to achieve the very high cycle fatigue
(VHCF) domain at high temperature.
In this presentation, a critical analysis of the VHCF life sensitivity at 1,000 deg. C/20 kHz, R = -1 and
R > 0.3 to the processing parameters (dendritic chemical homogeneity, casting pore size, introduction
of a prior plastic deformation and γ/γ’ microstructure degradation - i.e. γ’ rafting) will be performed.
For this, 10 different Ni-based SX alloys have been investigated, with different chemical compositions
and/or processing parameters. A special attention will be paid in this presentation on the fine scale
crack initiation mechanisms, involving deformation mechanisms far from being the usually observed ones
at slow strain rates at this temperature (strain rates < 10-2 s-1). By varying the casting process or the
oxidation resistance among the different alloys studied, a map of crack initiation mechanisms in VHCF
will finally be proposed for Ni-based SX alloys. Finally, some insights on the role of a coating will also
be presented.
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