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 It will provide new and innovative results and insights on fracture mechanics and fatigue life in materials, not only of pure metals, but also of alloys, composites and polymers. The book begins with a brief introduction,  which gives a comprehensive and easily comprehensible overview of the various fracture phenomena in metals, combining most recent concepts with established facts. The book then
starts with a detailed review on the elastic fracture mechanics of materials and describes the basic ideas and models on fracture mechanics for brittle materials. By separating the phenomena from the scale, this part of the book addresses in particular, the dynamic stress state due to plastic deformation and the initiation and growth of microcracks, at the microscopic scale, which are the two key

ingredients for the fracture behavior of materials. The book goes on to address the problem of how the microcracks are connected into macroscopic cracks. In this part, advanced fracture mechanics, including crack localization, crack pinning and crack tip accelerations and velocities are described. This part also contains novel theoretical results on the crack propagation during cyclic loading or steady-
state fatigue. The book then addresses the problem of fatigue crack growth in metals, a phenomenon that plays an important role in the reliability of most metallic parts of machinery and transportation, where it can lead to catastrophic failure. Here, fatigue crack growth and crack branching are presented. The fatigue crack growth is further treated by considering cyclic loading and the classical non-
isothermal crack growth models. This section also contains an important section on crack healing, based on the microstructure and the thermomechanical properties of metals. Finally, the book is concluded with the problem of fatigue crack initiation and propagation in engineering materials, which are different from pure metals, due to the presence of oxides or other additives. This part of the book

also contains the problem of crack healing in polymers, as they are among the most difficult materials to be investigated with respect to crack healing due to the softness of the materials. The book is aimed at students, practicing engineers and researchers, who are interested in fracture, fatigue, as well as in the knowledge of fracture, fatigue and crack healing in metals and other materials. For the
benefit of the reader, the book is divided into four major parts, of which each contains a table of contents and a section introduction, to provide the reader with a comprehensive overview of the various fracture phenomena in materials, from the macroscopic scale down to the micro-scale. I, Giuseppe D' 82157476af
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