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Experimental mechanics and fracture: Toward a big data approach?
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One of the main sources of data in experimental
solid mechanics comes from the use of digital
images and their registration via correlation tech-
niques. Thanks to such measurements, one may
state that experimental mechanics has entered the
big-data world [1]. Adapted inverse techniques have
been proposed to use such data for constitutive
model identification [2]. In Ref. [3], the authors
have inferred failure initiation criteria with an
interior approach. It consisted in analyzing all the
strain-stress pairs that did not not generate failure.
For a ductile Ti 6-4 alloy at a mesoscopic level, its
was shown that Rankine’s criterion was well suited
while criteria based on other quantities failed to give
consistent results for both thin and thick notched
samples submitted to tension.

The new possibilities associated with data-driven ap-
proaches, machine learning and artificial intelligence
invite us to question and revisit the exploitation of
data generated in such tests. Many data generated in
mechanical tests are often not or not completely ex-
ploited. For example one may think of:

• all the set of images (partially exploited in the
present case)

• micrographs of the surface of failure (not ex-
ploited yet)

• the shape of the broken specimen (not ex-
ploited).

In the presentation, we will first discuss the exper-
iment itself [4, 3] before opening discussions on
the type of approaches that could be used to merge
all these different types of data. Another part of
the discussion will concern the extension to the
case of rupture of the work concerning the learning
of behavioral laws [5]. A fundamental question
concerns the introduction of physical knowledge

within learning processes, which could / should be
performed when dealing with failure.
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