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Handbook of Solid State Diffusion, Volume 1: Diffusion Fundamentals and Techniques covers the basic
fundamentals, techniques, applications, and latest developments in the area of solid-state diffusion, offering a
pedagogical understanding for students, academicians, and development engineers. Both experimental
techniques and computational methods find equal importance in the first of this two-volume set. Volume 1
covers the fundamentals and techniques of solid-state diffusion, beginning with a comprehensive discussion of
defects, then different analyzing methods, and finally concluding with an exploration of the different types of
modeling techniques. Presents a handbook with a short mathematical background and detailed examples of
concrete applications of the sophisticated methods of analysis Enables readers to learn the basic concepts of
experimental approaches and the computational methods involved in solid-state diffusion Covers bulk, thin
film, and nanomaterials Introduces the problems and analysis in important materials systems in various
applications Collates contributions from academic and industrial problems from leading scientists involved in
developing key concepts across the globe Author by: An introduction into anelastic behavior of metallic
materials is given, and methods of mechanical spectroscopy and neutron diffraction are introduced for the
better understanding of structure-related relaxation and hysteretic phenomena. Considerable emphasis is
placed on in situ neutron diffraction tests that were performed with the same heating and cooling rates as the
internal friction measurements. Different types of mechanical spectroscopy techniques were used to study
mainly, but not exclusively, Fe-Al, Fe-Ga and Fe-Ge based alloys: We discuss 1 thermally activated effects
like Snoek-type relaxation, caused by interstitial atom jumps in alloyed ferrite, 2 Zener relaxation, caused by
reorientation of pairs of substitute atoms in iron, 3 different transient effects due to phase transitions of the
first and second order, and 4 amplitude dependent magneto-mechanical damping; especially with respect to
structure, ordering of substitutional solid solution and phase transitions. Special attention is paid to
magnetostriction of the alloys - the result of magneto-mechanical elastic coupling. Examples used include
microporous and mesoporous molecular sieves, amorphous silica, and alumina and active carbons,
akaganeites, prussian blue analogues, metal organic frameworks and covalent organic frameworks. The use of
single component adsorption, diffusion in the characterization of the adsorbent surface, pore volume, pore size
distribution, and the study of the parameters characterizing single component transport processes in porous
materials are detailed. Trans Tech Pubn Format Available: The topic of diffusion science becomes more and
more important: The first three are dedicated to macroscopic and microscopic theories of diffusion. Chapter 4
is dedicated to diffusion in nanomaterials, while chapter 5 is devoted to the topic of diffusion along grain and
interphase boundaries. This second topic is, of course, not new: Both effects become more and more
influential in the case of nanomaterials. This is because the fraction of intercrystalline boundaries, and the
magnitudes of property gradients including stress attain critical values; due to the small sizes of the grains and
particles. Chapter 6 deals with grain-boundary phase transitions; especially wetting and liquid penetration.
This topic is attracing increased attention both because of its numerous applications and because it offers the
opportunity to take a fresh look at the problems of non-equilibrium boundaries and the thermodynamics and
kinetics of phase transitions in non-equilibrium systems. One of the hottest topics is the transition from
diffusion based upon random walks in systems close to equilibrium to directed flows of interface penetration
processes when far from equilibrium. Finally, in chapter 6, the problems of new materials design are
discussed, with diffusion as an aid to their testing. This volume will therefore be essential reading matter for
anyone who has to deal with the new field of nanomaterial technology. Boris Samuilovich Bokshtein
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Handbook of Solid State Diffusion, Volume 1: Diffusion Fundamentals and Techniques covers the basic fundamentals,
techniques, applications, and latest developments in the area of solid-state diffusion, offering a pedagogical
understanding for students, academicians, and development engineers.
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Volume 1 covers the fundamentals and techniques of solid-state diffusion, beginning with a comprehensive discussion
of defects, then different analyzing methods, and finally concluding with an exploration of the different types of modeling
techniques.
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Description. Atoms and molecules in all states of matter are subject to continuous irregular movement. This process,
referred to as diffusion, is among the most general and basic phenomena in nature and determines the performance of
many technological processes.
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Description: Handbook of Solid State Diffusion, Volume 1: Diffusion Fundamentals and Techniques covers the basic
fundamentals, techniques, applications, and latest developments in the area of solid-state diffusion, offering a
pedagogical understanding for students, academicians, and development engineers. Both experimental techniques and.
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The most common example in solid state diffusion is tracer diffusion in a material containing grain boundaries and this
has attracted the most attention of the LMC method; see, for example,. The basic LMC procedure to produce
concentration profiles is quite similar to that already described in Section
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