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In-situ Mechanics of Materials

Principles, Tools, Techniques and Applications

This is the first comprehensive book to address in-situ mechanics approach, which relies
on real-time imaging during mechanical measurements of materials. The book presents
tools, techniques and methods to interrogate the deformation characteristics of a wide
array of material classes, and how the mechanics and the material microstructures are
correlated. In-situ approach provides unprecedented ability to decipher the mechanical
behavior of materials from atomic length scales all the way up to bulk-scale, which is not
possible using conventional means. The book also addresses how to capture the
deformation behavior of materials under different stress-states and extreme
environments. The book will be useful to the new generation of students, scientists and
researchers working on the frontiers of material design and innovation as they aim to
develop new materials with predictable mechanical properties and technological
applications. This book can also serve as a textbook aimed at upper-level
undergraduates and graduate-level students who are beginning to delve into the
mechanics of materials. Catering to a generation of students that appreciates videos as a
didactic tool, this book contains numerous videos to supplement problems, solutions, and
case studies.

This is the first comprehensive book to address in-situ mechanics approach, which relies
on real-time imaging during mechanical measurements of materials. The book presents
tools, techniques and methods to interrogate the deformation characteristics of a wide
array of material classes, and how the mechanics and the material microstructures are
correlated. In-situ approach provides unprecedented ability to decipher the mechanical
behavior of materials from atomic length scales all the way up to bulk-scale, which is not
possible using conventional means. The book also addresses how to capture the
deformation behavior of materials under different stress-states and extreme
environments. The book will be useful to the new generation of students, scientists and
researchers working on the frontiers of material design and innovation as they aim to
develop new materials with predictable mechanical properties and technological
applications. This book can also serve as a textbook aimed at upper-level
undergraduates and graduate-level students who are beginning to delve into the
mechanics of materials. Catering to a generation of students that appreciates videos as a
didactic tool, this book contains numerous videos to supplement problems, solutions, and
case studies. - Presents for the first time in-situ tools, techniques, and methods to probe
the mechanical properties of new and emerging materials; - Covers all aspects of in-situ
mechanics: concepts, theories, analysis methods, case studies, advanced research
topics, and practical concerns; - Provides supplementary videos and materials for
educational purposes.
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