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From cyclic deformation to fatigue crack nucleation at basal twist grain
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Abstract

Titanium alloys are widely employed in aerospace applications owing to their outstanding combi-
nation of properties. As components often experience cyclic mechanical loadings during service,
accurate predictions of fatigue lifetimes are a key milestone for safe and lightweight aircrafts, but
require a mechanistic modeling of underlying processes. Recent studies revealed the nucleation of
fatigue cracks at basal twist grain boundaries (BTGBs) in a + [ titanium alloys. The presentation
will focus on recent progress in clarifying the deformation and fracture mechanisms operating in
these microstructural configurations. In particular, a combination of experimental and simulation
techniques, including HR-DIC, EBSD, in-situ mechanical testing, and molecular dynamics simula-
tions, was leveraged to characterize the mechanical behavior at BTGBs in titanium alloys subjected
to monotonic and cyclic loadings. The origin of preferential cracking at these microstructure con-
figurations will finally be discussed.
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