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SCIENTIFIC CONTEXT :

Context : Fracture
initiation in solids is
linked to the formation
of stress concentrators
which activate locally
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fracture processes i
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such as : breaking of )
"atomic  bonds" in

brittle cases (Si [1], Fe
[2] and W [3] at low
temperature, ceramics

[4]), the formation of ©
nano scale cavities
(Fe-H at room
temperature [51,

fracture of amorphous
solids [6], ductile crack
embryos in pure
metals [7], fatigue
crack initiation [8]), as 133 pm
well as  thermally
activated subcritical
crack propagation [9].
These mechanisms
might be activated at the tip of slip bands when those are blocked by obstacles, such as grain boundaries (Fig. 1)
and lead to the formation of crack embryos [10-12]. Even if the existence of stress concentrators is well known,
in situ observations are scarce [12,13].

(a, b) stress concentration and cracks, (c) gold nano droplets, (d) simulation

In this internship, we plan to observe or model such mechanisms. Experimentally, an original method has been
developed to measure deformation at high magnification by following, on the surface, the displacement of gold
nano droplets (Fig. 1c) [14]. It uses a micro-tensile stage within a scanning electron microscope.
Computationally, a discrete dislocation dynamics simulation has been set up to simulate plastic deformation
generated by the stress concentration at a pre-existing crack tip [15].Previous studies have shown that the
number of dislocations within such simulation should be enlarged to enable a direct comparison with
experiments.

MISSIONS :



In particular, we would like to study the onset of secondary plasticity, ahead of a crack tip, a phenomenon that
we have already observed experimentally [16] but which is not understood and is potentially essential to
understand embrittlement at the nanoscale.
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