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The modern understanding of metal plasticity and fracturing began about 100 years ago,
with pioneering work; first, on crack-induced fracturing by Griffith and, second, with the
invention of dislocation-enhanced crystal plasticity by Taylor, Orowan and Polanyi. The
modern counterparts are fracture mechanics, as invented by Irwin, and dislocation
mechanics, as initiated in pioneering work by Cottrell. No less important was the
breakthrough development of optical characterization of sectioned polycrystalline metal
microstructures started by Sorby in the late 19th century and leading eventually to modern
optical, x-ray and electron microscopy methods for assessments of crystal fracture surfaces,
via fractography, and particularly of x-ray and electron microscopy techniques applied to
quantitative characterizations of internal dislocation behaviors. A major current effort is to
match computational simulations of metal deformation/fracturing behaviors with
experimental measurements made over extended ranges of microstructures and over
varying external conditions of stress-state, temperature and loading rate. The relation of
such simulations to the development of constitutive equations for a hoped-for predictive
description of material deformation/fracturing behaviors is an active topic of research. The
present collection of articles provides a broad sampling of research accomplishments on the
two subjects.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication
MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Bücher (VLB).

Print on Demand and Multiple Formats
MDPI Books are available for purchase and to read online at any time. Our
print-on-demand service offers a sustainable, cost-effective and fast way to
publish MDPI Books printed versions.
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