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Suitable for practicing engineers and engineers in training, this book covers the
most important operations involving particulate solids. Through clear
explanations of theoretical principles and practical laboratory exercises, the text
provides an understanding of the behavior of powders and pulverized systems. It
also helps readers develop skills for operating, optimizing, and innovating particle
processing technologies and machinery in order to carry out industrial operations.
The author explores common bulk solids processing operations, including milling,
agglomeration, fluidization, mixing, and solid-fluid separation.
Unifying a wide range of materials synthesis techniques, 'Aerosol Processing of
Materials' provides a detailed overview of the production of materials by the use
of gas phase processes. Aerosol processes are responsible for the production of
many of today's most advanced materials, especially in the semiconductor,
optical waveguide, and thin film industries. Many of the unique properties of
nanophase materials and composites are only possible through the application of
acrosol in materials processing. This book describes various types of aerosol
processes and the role of aerosols in materials processing. The work presents
the advantages and disadvantages of each process in terms of cost, complexity,
purity, and materials properties; and compares these factor to alternative
methods of powder and film formation. The title provides the theory needed to
understand and advance the fundamentals of this rapidly expanding material
manufacturing processes. Written by well-respected leaders in the field, the book
illuminates the roles of particle size characterization and size distributions; heat,
mass, and momentum transfer; particle transport; condensation and evaporation;
and coagulation and coalescence. 'Aerosol Processing of Materials' provides the
most up-to-date and comprehensive single source of information available on gasto-particle powder formation; liquid/solid-to-solid powder formation; film formation;
reactor design; and particle/film characterization.
Handbook of Non-Ferrous Metal Powders: Technologies and Applications,
Second Edition, provides information on the manufacture and use of powders of
non-ferrous metals that has taken place for many years in the area previously
known as Soviet Russia. It presents the huge amount of knowledge and
experience that has built up over the last fifty years. Originally published in
Russia by several prominent scientists, researchers and engineers, this presents
an update to the first book that includes sections on classification, properties,
treatment methods and production. This updated edition contains new content on
the powders, along with newer methods of 3D printing. Covers the manufacturing
methods, properties and importance of the following metals: aluminum, titanium,
magnesium, copper, nickel, cobalt, zinc, cadmium, noble metals, rare earth
metals, lead, tin and bismuth Includes new content on recent advances, such as
additive manufacturing and 3D printing of non-ferrous metal alloys and specific
powders for advanced techniques, including metal injection molding technologies
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Expands on topics such as safety engineering in the production of powders and
advanced areas of engineering research, such as nanopowder processes
Of Volume 2.- Ferrous Powder Metallurgy.- Some Aspects of the Sintering of Iron
Powder.- The Mechanism of Sintering of?-Iron.- Alpha and Gamma Phase
Sintering of Carbonyl and Other Iron Powders.- Investigation of the Activated
Sintering of Iron Powder.- The Use of Byproduct Steel Powder from Ball-Bearing
Production in Powder Metallurgy.- The Corrosion Resistance of Sintered
Austenitic Stainless Steel.- Dispersion Strengthening.- Dispersion-Strengthened
Nickel by Compaction and Rolling of Powder Produced by Pressure
Hydrometallurgy.- On the Mechanisms of Plastic Deformation of SAP-Type
Alloys.
This edited volume presents most techniques and methods that have been developed
by material scientists, chemists, chemical engineers and physicists for the commercial
production of particulate materials, ranging from the millimeter to the nanometer scale.
The scope includes the physical and chemical background, experimental optimization
of equipment and procedures, as well as an outlook on future methods. The books
addresses issues of industrial importance such as specifications, control parameter(s),
control strategy, process models, energy consumption and discusses the various
techniques in relation to potential applications. In addition to the production processes,
all major unit operations and characterization methods are described in this book. It
differs from other books which are devoted to a single technique or a single material.
Contributors to this book are acknowledged experts in their field. The aim of the book is
to facilitate comparison of the different unit operations leading to optimum equipment
choices for the production, handling and storage of particulate materials. An advantage
of this approach is that unit operations that are common in one field of application are
made accessible to other fields. The overall focus is on industrial application and the
book includes some concrete examples. The book is an essential resource for students
or researchers who work in collaboration with manufacturing industries or who are
planning to make the switch from academia to industry.
The second edition of this reference provides comprehensive examinations of
developments in the processing and applications of carbon black, including the use of
new analytical tools such as scanning tunnelling microscopy, Fourier transform infrared
spectroscopy and inverse gas chromatography.;Completely rewritten and updated by
numerous experts in the field to reflect the enormous growth of the field since the
publication of the previous edition, Carbon Black: discusses the mechanism of carbon
black formation based on recent advances such as the discovery of fullerenes;
elucidates micro- and macrostructure morphology and other physical characteristics;
outlines the fractal geometry of carbon black as a new approach to characterization;
reviews the effect of carbon black on the electrical and thermal conductivity of filled
polymers; delineates the applications of carbon black in elastomers, plastics, and
zerographic toners; and surveys possible health consequences of exposure to carbon
black.;With over 1200 literature citations, tables, and figures, this resource is intended
for physical, polymer, surface and colloid chemists; chemical and plastics engineers;
spectroscopists; materials scientists; occupational safety and health physicians; and
upper-level undergraduate and graduate students in these disciplines.
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In der laseradditiven Fertigung stellen fehlende Vorgaben für die Qualität des
Metallpulvers und mangelnde Kenntnisse über den Einfluss der Pulvereigenschaften
auf die Qualitätsmerkmale der Bauteile besondere Herausforderungen dar, die die
Etablierung der Technologie als (Serien-)Produktionsverfahren erschweren.
Gegenstand dieser Dissertation sind grundlegende Untersuchungen zum Werkstoffund Prozessverhalten von Metallpulvern in der laseradditiven Fertigung. Auf Basis der
gewonnenen Erkenntnisse werden Anforderungen an das Eigenschaftsprofil eines
Pulverwerkstoffs für die laseradditive Fertigung formuliert, die zum Zwecke der
Qualitätssicherung zu prüfenden Pulvereigenschaften vorgeschlagen und
Handlungsempfehlungen zum Transport, zur Lagerung und zum Recycling abgeleitet.
The first authoritative treatment of the atomization of melts for metal powder production
is offered in this book. The unique approach unifies the science, applications and other
aspects of this interdisciplinary field, and will be of great interest to research scientists
and engineers, aswell as industrial practitioners of the various processes. Related fields
of spray forming and coating processes and the atomization of non-metallic melts such
as ceramics are also covered.
The manufacture and use of the powders of non-ferrous metals has been taking place for
many years in what was previously Soviet Russia, and a huge amount of knowledge and
experience has built up in that country over the last forty years or so. Although accounts of the
topic have been published in the Russian language, no English language account has existed
until now. Six prominent academics and industrialists from the Ukraine and Russia have
produced this highly-detailed account which covers the classification, manufacturing methods,
treatment and properties of the non-ferrous metals ( aluminium, titanium, magnesium, copper,
nickel, cobalt, zinc, cadmium, lead, tin, bismuth, noble metals and earth metals). The result is a
formidable reference source for those in all aspects of the metal powder industry. * Covers the
manufacturing methods, properties and importance of the following metals: aluminium,
titanium, magnesium, copper, nickel, cobalt, zinc, cadmium, noble metals, rare earth metals,
lead, tin and bismuth. * Expert Russian team of authors, all very experienced * English
translation and update of book previously published in Russian.
An extensive critical compilation of the wide range of manufacturing processes that involve the
application of spray technology, this book covers design of atomizers as well as the
performance of plant and their corresponding spray systems. The needs of practising
engineers from different disciplines: project managers, and works, maintenance and design
engineers are catered for. Of interest to researchers in the field of liquid sprays, the book
includes outlines of the contemporary and possible future research and challenges in the
different fields of application and deals with: • sprays and their production; • sprays in
industrial production processes; • processes involving vaporisation and cooling or cleaning of
gases; • spray-surface impact processes; • fuel sprays for fixed plant; • spraying of hot
surfaces for steel making and other metals; • spraying of molten metals. Guidance is given for
the analysis and interpretation of experimental data obtained using different measurement
techniques.
For lower-division courses with an equal balance of description and theory.
This textbook is written primarily for undergraduate and postgraduate students of metallurgical
and materials engineering to provide them with an insight into the emerging technology of
powder metallurgy as an alternative route to conventional metal processing. It will also be
useful to students of materials science, mechanical engineering and production engineering to
understand and appreciate the importance of powder metallurgy as an effective and profitable
material processing route to produce a variety of products for engineering industries. The book
will enable the students as well as practising engineers to understand and practise the science
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and technology of powder production and processing, as well as to choose the right method to
suit the application in hand. The various techniques used for powder production and the
versatile nature of these techniques to produce a wide range of powders have been highlighted
with suitable examples. Characterization of powders and subsequent compaction methods
have been discussed with due reference to the final application. Novel consolidation
techniques for advanced applications have been dealt with. Sintering of the compacts and the
mechanisms involved in sintering have been discussed in detail. The book covers most of the
recent developments in powder metallurgy such as atomization, mechanical alloying, selfpropagating high-temperature synthesis, metal injection moulding and hot isostatic pressing.
Questions and problems have been given at the end of each chapter. A glossary of relevant
terms in powder metallurgy has also been included for ready reference.

This bestselling text introduces descriptive inorganic chemistry in a less rigorous,
less mathematical way. The book uses the periodic table as basis for
understanding chemical properties and uncovering relationships between
elements in different groups. Rayner-Canham and Overton’s text also
familiarizes students with the historical background of inorganic chemistry as well
as with its crucial applications (especially in regard to industrial processes and
environmental issues), resulting in a comprehensive appreciation and
understanding of the field and the role it will play in their fields of further study
Powder metallurgy of titanium and titanium alloys has been increasingly
attracting attention of engineers and researchers for over four decades and the
4th International Conference on Titanium Powder Metallurgy & Additive
Manufacturing (PMTi 2017, Xi’an, China, from 8 to 10 September 2017) was an
event that promoted the progress in this area of the materials science and
processing technologies.
The book concentrates on powder flow properties, their measurement and
applications. These topics are explained starting from the interactions between
individual particles up to the design of silos. A wide range of problems are
discussed – such as flow obstructions, segregation, and vibrations. The goal is to
provide a deeper understanding of the powder flow, and to show practical
solutions.
Powder metallurgy (PM) is a popular metal forming technology used to produce
dense and precision components. Different powder and component forming
routes can be used to create an end product with specific properties for a
particular application or industry. Advances in powder metallurgy explores a
range of materials and techniques used for powder metallurgy and the use of this
technology across a variety of application areas. Part one discusses the forming
and shaping of metal powders and includes chapters on atomisation techniques,
electrolysis and plasma synthesis of metallic nanopowders. Part two goes on to
highlight specific materials and their properties including advanced powdered
steel alloys, porous metals and titanium alloys. Part three reviews the
manufacture and densification of PM components and explores joining
techniques, process optimisation in powder component manufacturing and nondestructive evaluation of PM parts. Finally, part four focusses on the applications
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of PM in the automotive industry and the use of PM in the production of cutting
tools and biomaterials. Advances in powder metallurgy is a standard reference
for structural engineers and component manufacturers in the metal forming
industry, professionals working in industries that use PM components and
academics with a research interest in the field. Discusses the forming and
shaping of metal powders and includes chapters on atomisation techniques
Highlights specific materials and their properties including advanced powdered
steel alloys, porous metals and titanium alloys Reviews the manufacture and
densification of PM components and explores joining techniques
Definitions of species and speciation - - Strructural aspects of speciation - - Analytical
techniques and methodology - - Bioaccessibility and bioavailability - - Toxicokinetics
and biological monitoring - - Molecular and cellular mechanisms of metal toxicity - Health effects - - Conclusions and recommendations.
Additive Manufacturing for the Aerospace Industry explores the design, processing,
metallurgy and applications of additive manufacturing (AM) within the aerospace
industry. The book's editors have assembled an international team of experts who
discuss recent developments and the future prospects of additive manufacturing. The
work includes a review of the advantages of AM over conventionally subtractive
fabrication, including cost considerations. Microstructures and mechanical properties
are also presented, along with examples of components fabricated by AM. Readers will
find information on a broad range of materials and processes used in additive
manufacturing. It is ideal reading for those in academia, government labs, component
fabricators, and research institutes, but will also appeal to all sectors of the aerospace
industry. Provides information on a broad range of materials and processes used in
additive manufacturing Presents recent developments in the design and applications of
additive manufacturing specific to the aerospace industry Covers a wide array of
materials for use in the additive manufacturing of aerospace parts Discusses current
standards in the area of aerospace AM parts
Powder metallurgy, commonly designated by its initial letters asPM or PM, may be
defined as the production of useful artefacts from metal powder without passing through
the molten state. This introductory text examines the processes by which these
powders are produced, and explores their behaviour in the subsequent consolidation
stages.
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