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While there have been significant and sustained
research efforts over the last half a century aimedunder-
standing and predicting plastic instabilities and ductile
failure in metals, research in ductile failure characteri-
zation and modeling continues extremely actively due
to the complexity of the underlying physics and to soci-
ety’s growing quest for safe and efficient lightweight
structures. A wide spectrum of modeling approaches
is used to model plastic deformation, instabilities and
failure, including the analysis of shear bands, gradi-
ent plasticity, micromechanics of porous mesostruc-
tures and homogenization-based constitutive model-
ing. Motivated by experimental observations at the
macroscopic level, continuum damage mechanics and
empirical models predicting ductile fracture are being
developed. Multi-scale models that homogenize from
atomistics to the continuum level are also actively pur-
sued. Calibration of these models to physical char-
acteristics of different classes of ductile materials,
and implementation of the methods into scale inde-
pendent numerical simulations continue to pose sig-
nificant challenges. Recent progress in experimental
mechanics, in particular in tomography and microgra-
phy, provides valuable new insight into the underlying
mechanisms of ductile fracture. With the availability
of such new techniques, novel diagnostic experiments
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can be designed at multiple length scales to facili-
tate the development of physically-sound multi-scale
models.

With a goal of capturing the state-of-the-art and
facilitating future progress in the field, a Symposiumon
Ductile Failure and Localization was held at the “Mai-
son des Polytechniciens” in Paris from March 17 to
20, 2016, under the auspices of the International Union
of Theoretical and Applied Mechanics (IUTAM). The
symposium was co-chaired by Professor D. Mohr
from Ecole Polytechnique and Prof. K. Ravi-Chandar
from the University of Texas. The symposium brought
together leading physicists and engineering scientists
working in both academia and industry with inter-
est in ductile failure and plastic localization. The
presentations at the Symposium could be grouped
roughly into three subareas, namelymicroscopic obser-
vations and analysis, phenomenological modeling of
ductile fracture and porous plasticity. Remarkably
active discussions took place among all subgroups of
researchers working in the field that usually do not
meet or exchange at regular international conferences.
For example, the recent progress on in-situ tomogra-
phy fracture experiments was well-demonstrated and
eventually generated a needed stimulus and guidance
for the theoretically-inclined researchers working on
advanced porous plasticity models. The presentations
from researchers taking an industrial approach also pro-
vided a valuable insight into the advanced state ofmod-
eling ductile fracture in industrial practice that is usu-
ally not visible in the scientific literature. This Spe-
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cial Volume of the International Journal of Fracture
provides a selected collection of papers presented at
the Symposium, subject to the customary peer review
process of the journal.
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