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Solidification phenomena play an important role in many of the processes used in
fields ranging from production engineering to solid-state physics. The broad
range of applications of solidification models - from the large tonnages of
continuously cast products, through superalloy precision castings, to high-purity
single crystals - means that a book such as the present one must cater for the
requirements of a very wide range of readers.
These volumes cover the properties, processing, and applications of metals and
nonmetallic engineering materials. They are designed to provide the authoritative
information and data necessary for the appropriate selection of materials to meet
critical design and performance criteria.
This book provides a solid overview of the important metallurgical concepts
related to the microstructures of irons and steels, and it provides detailed
guidelines for the proper metallographic techniques used to reveal, capture, and
understand microstructures. This book provides clearly written explanations of
important concepts, and step-by-step instructions for equipment selection and
use, microscopy techniques, specimen preparation, and etching. Dozens of
concise and helpful “metallographic tips” are included in the chapters on
laboratory practices and specimen preparation. The book features over 500
representative microstructures, with discussions of how the structures can be
altered by heat treatment and other means. A handy index to these images is
provided, so the book can also be used as an atlas of iron and steel
microstructures.
This edition is a complete revision and contains a great deal of new subject
matter including information on ferrous powder metallurgy, cast irons, ultra high
strength steels, furnace atmospheres, quenching processes, SPC and computer
technology. Data on over 135 additional irons and steels have been added to the
previously-covered 280 alloys.
The book contains the proceedings of the honorary symposium “Advances in the
Science and Engineering of Casting Solidification” (TMS2015, Orlando, Florida,
March 15-19, 2015) held in honor of Professor Doru Michael Stefanescu,
Emeritus Professor, Ohio State University and the University of Alabama, USA.
The book encompasses the following four areas: (1) Solidification processing:
theoretical and experimental investigations of solidification processes including
castings solidification, directional solidification of alloys, electromagnetic stirring,
ultrasonic cavitation, mechanical vibration, active cooling and heating, powder
bed-electron beam melting additive manufacturing, etc. for processing of metals,
polymers and composite materials; (2) Microstructure Evolution: theoretical and
experimental studies related to microstructure evolution of materials including
prediction of solidification-related defects and particle pushing/engulfment
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aspects; (3) Novel Casting and Molding Processes: modeling and experimental
aspects including high pressure die casting, permanent casting, centrifugal
casting, low pressure casting, 3D silica sand mold printing, etc.; and (4) Cast
Iron: all aspects related to cast iron characterization, computational and analytical
modeling, and processing.
The completely revised Second Edition of Metallurgy for the Non-Metallurgist
provides a solid understanding of the basic principles and current practices of
metallurgy. The new edition has been extensively updated with broader coverage
of topics, new and improved illustrations, and more explanation of basic
concepts. It is a "must-have" ready reference on metallurgy!
Designed to support the need of engineering, management, and other
professionals for information on titanium by providing an overview of the major
topics, this book provides a concise summary of the most useful information
required to understand titanium and its alloys. The author provides a review of
the significant features of the metallurgy and application of titanium and its alloys.
All technical aspects of the use of titanium are covered, with sufficient metals
property data for most users. Because of its unique density, corrosion resistance,
and relative strength advantages over competing materials such as aluminum,
steels, and superalloys, titanium has found a niche in many industries. Much of
this use has occurred through military research, and subsequent applications in
aircraft, of gas turbine engines, although more recent use features replacement
joints, golf clubs, and bicycles.Contents include: A primer on titanium and its
alloys, Introduction to selection of titanium alloys, Understanding titanium's
metallurgy and mill products, Forging and forming, Castings, Powder metallurgy,
Heat treating, Joining technology and practice, Machining, Cleaning and
finishing, Structure/processing/property relationships, Corrosion resistance,
Advanced alloys and future directions, Appendices: Summary table of titanium
alloys, Titanium alloy datasheets, Cross-reference to titanium alloys, Listing of
selected specification and standardization organizations, Selected
manufacturers, suppliers, services, Corrosion data, Machining data.
This publication presents cleaning and etching solutions, their applications, and
results on inorganic materials. It is a comprehensive collection of etching and
cleaning solutions in a single source. Chemical formulas are presented in one of
three standard formats - general, electrolytic or ionized gas formats - to insure
inclusion of all necessary operational data as shown in references that
accompany each numbered formula. The book describes other applications of
specific solutions, including their use on other metals or metallic compounds.
Physical properties, association of natural and man-made minerals, and
materials are shown in relationship to crystal structure, special processing
techniques and solid state devices and assemblies fabricated. This publication
also presents a number of organic materials which are widely used in handling
and general processing...waxes, plastics, and lacquers for example. It is useful to
individuals involved in study, development, and processing of metals and metallic
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compounds. It is invaluable for readers from the college level to industrial R & D
and full-scale device fabrication, testing and sales. Scientific disciplines, work
areas and individuals with great interest include: chemistry, physics, metallurgy,
geology, solid state, ceramic and glass, research libraries, individuals dealing
with chemical processing of inorganic materials, societies and schools.
The proceedings of the 12th National Scientific Conference “Ti-2015” contains 35
peer-reviewed articles from 16 Polish scientific centres which cover a wide range
of basic and applied aspects of the research, modelling, processing and
application of titanium and its alloys. The conference “Titanium and its alloys” is
biannual national conference that has been held in Poland since 1990. It is an
occasion to bring together scientists and practitioners, exchange their knowledge
and experiences. The aim of the proceedings is to develop and promote the use
of titanium in technology and medicine. The presented contributions cover these
main topics: - Forming the structure and microstructure of titanium materials as
well as their physical, chemical and mechanical properties - Surface engineering,
advanced technologies of surface and thermo-plastic treatment
This work offers a comprehensive source of information on metallographic
techniques and their application to the study of metals, ceramics, and polymers.
It contains an extensive collection of micro- and macrographs.
A comprehensive reference on the properties, selection, processing, and applications of
the most widely used nonmetallic engineering materials. Section 1, General Information
and Data, contains information applicable both to polymers and to ceramics and
glasses. It includes an illustrated glossary, a collection of engineering tables and data,
and a guide to materials selection. Sections 2 through 7 focus on polymeric
materials--plastics, elastomers, polymer-matrix composites, adhesives, and
sealants--with the information largely updated and expanded from the first three
volumes of the Engineered Materials Handbook. Ceramics and glasses are covered in
Sections 8 through 12, also with updated and expanded information. Annotation
copyright by Book News, Inc., Portland, OR
This book is a comprehensive guide to the compositions, properties, processing,
performance, and applications of nickel, cobalt, and their alloys. It includes all of the
essential information contained in the ASM Handbook series, as well as new or
updated coverage in many areas in the nickel, cobalt, and related industries.
Metallographer's GuidePractice and Procedures for Irons and SteelsASM International
David A. Scott provides a detailed introduction to the structure and morphology of
ancient and historic metallic materials. Much of the scientific research on this important
topic has been inaccessible, scattered throughout the international literature, or
unpublished; this volume, although not exhaustive in its coverage, fills an important
need by assembling much of this information in a single source. Jointly published by the
GCI and the J. Paul Getty Museum, the book deals with many practical matters relating
to the mounting, preparation, etching, polishing, and microscopy of metallic samples
and includes an account of the way in which phase diagrams can be used to assist in
structural interpretation. The text is supplemented by an extensive number of
microstructural studies carried out in the laboratory on ancient and historic metals. The
student beginning the study of metallic materials and the conservation scientist who
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wishes to carry out structural studies of metallic objects of art will find this publication
quite useful.
Comprehensive information for the American aluminium industry Collective effort of 53
recognized experts on aluminium and aluminium alloys Joint venture by world
renowned authorities-the Aluminium Association Inc. and American Society for Metals.
The completely updated source of information on aluminium industry as a whole rather
than its individual contributors. this book is an opportunity to gain from The knowledge
of the experts working for prestigious companies such as Alcoa, Reynolds Metals Co.,
Alcan International Ltd., Kaiser Aluminium & Chemical Corp., Martin Marietta
Laboratories and Anaconda Aluminium Co. It took four years of diligent work to
complete this comprehensive successor to the classic volume, Aluminium, published by
ASM in 1967. Contents: Properties of Pure Aluminum Constitution of Alloys
Microstructure of Alloys Work Hardening Recovery, Recrystalization and Growth
Metallurgy of Heat Treatment and General Principles of Precipitation Hardening Effects
of Alloying Elements and Impurities on Properties Corrosion Behaviour Properties of
Commercial Casting Alloys Properties of Commercial Wrought Alloys Aluminum
Powder and Powder Metallurgy Products.

Characterization is an important and fundamental step in material research
before and after processing. This bookfocuses on the characterization of
minerals, metals, and materials as well as the application of characterization
results on the processing of these materials. It is a highly authoritative collection
of articles written by experts from around the world. The articles center on
materials characterization, extraction, processing, corrosion, welding,
solidification, and method development. In addition, articles focus on clays,
ceramics, composites, ferrous metals, non-ferrous metals, minerals, electronic,
magnetic, environmental, advanced and soft materials. This book will serve the
dual purpose of furnishing a broad introduction of the field to novices while
simultaneously serving to keep subject matter experts up-to-date.
Updated and translated by André Luiz V. da Costa e Silva This book is a
combination of a metallographic atlas for steels and cast irons and an
introductory textbook covering the fundamentals of phase transformations and
heat treatment of these materials. Every important stage of processing, from
casting to cold working is clearly discussed and copiously illustrated with
metallographs that show the obtained structures, both desired and those
achieved when deviations occur. First published in 1951 by Professor Hubertus
Colpaert from the Institute for Technological Research (IPT) of São Paulo, Brazil,
this book became one of the most important Brazilian references for
professionals interested in the processing, treatment, and application of steels
and cast irons. In the Fourth Edition and English translation, updated and
translated by Professor André Luiz V. da Costa e Silva, the concept of the of the
original edition was preserved while the important developments of recent
decades, both in metallographic characterization and in steel and iron products,
as well as progress in the understanding of the transformations that made the
extraordinary developments of these alloys possible, were added. Most
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metallographs are of actual industrial materials and a large number originate from
industry leaders or laboratories at the forefront of steel and iron development. As
steel continues to be the most widely used metallic material in the world,
Metallography of Steels continues to be an essential reference for students,
metallographers, and engineers interested in understanding processingproperties-structure relationships of the material. The balance between
theoretical and applied information makes this book a valuable companion for
even experienced steel practitioners.
ASM Specialty Handbook® Stainless Steels The best single-volume reference on
the metallurgy, selection, processing, performance, and evaluation of stainless
steels, incorporating essential information culled from across the ASM Handbook
series. Includes additional data and reference information carefully selected and
adapted from other authoritative ASM sources.
Metallography and Microstructures, Volume 9 of the ASM Handbook, is an
essential reference for anyone who specifies, performs, monitors, evaluates, or
uses metallurgical analyses for production quality control, research, or
educational training. The new edition is a comprehensive reference that features
over 30 new articles with substantive updates on metallographic techniques and
microstructural interpretation. Expanded and new coverage includes: New
articles on field metallography, digital imaging, and quantitative image analysis,
quantitative metallography, and color metallography; All-new articles on the
metallography and microstructural interpretation of cast irons, carbon and lowalloy steels, aluminum alloys, precious-metal alloys, titanium alloys, ceramics,
and thermal spray coatings; Substantially revised articles on metallography and
microstructural interpretation of tool steels, stainless steels, copper alloys,
powder metallurgy alloys, and cemented carbides; Hundreds of new micrographs
throughout the volume; More integrated in-text citation of micrograph images with
respect to discussions on preparation techniques and alloy metallurgy; Updated
coverage on specimen-preparation techniques for both manual methods and
semi-automatic machines; Practical coverage on sectioning and specimen
extraction; New and revised articles on structures from solidification and solidstate transformations; Laboratory safety guide; New expanded color section.
More than 70 pages are in full color--eight times the amount in the previous
edition! Metallography and Microstructures is undoubtedly an essential reference
for anyone with an interest in the analysis of metals.
The report summarizes the corrosion behavior of beryllium. The effects on
beryllium of the following environments are considered: moisture, salt solutions,
acids, alkalis, gases, organic liquids, molten materials, and solid materials. Stresscorrosion cracking and galvanic effects are also discussed. A final section of the
report reviews various types of coatings for protection of beryllium from corrosion
by a variety of environments.
Campbell’s Complete Casting Handbook: Metal Casting Processes, Techniques
and Design, Second Edition provides an update to the first single-volume guide
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to cover modern principles and processes in such breadth and depth, while also
retaining a clear, practical focus. The work has a unique viewpoint, interpreting
the behavior of castings, and metals as a whole, in terms of their biofilm content,
the largely invisible casting defects which control much of the structure and
behavior of metals. This new edition includes new findings, many from John
Campbell’s own research, on crack initiation, contact pouring, vortex gates, and
the Cosworth Process. Delivers the expert advice that engineers need to make
successful and profitable casting decisions Ideal reference for those interested in
solidification, vortex gates, nucleation, biofilm, remelting, and molding Follows a
logical, two-part structure that covers both casting metallurgy and casting
manufacture Contains established, must-have information, such as Campbell’s
‘10 Rules’ for successful casting manufacture Includes numerous updates and
revisions based on recent breakthroughs in the industry
This one-stop reference is a tremendous value and time saver for engineers,
designers and researchers. Emerging technologies, including aluminum metalmatrix composites, are combined with all the essential aluminum information from
the ASM Handbook series (with updated statistical information).
Optical microscopy is one of the most valuable--but under utilized--tools for
analyzing fiber reinforced polymer matrix composites. This hands-on instructional
book covers everything: sample preparation, microscopic techniques, and
applications. The power of optical microscopy to study the microstructure of
these heterogeneous, anisotropic materials is illustrated with over 180 full color
images.
This book covers the technology of inspection of metals, the main emphasis on
final part inspection at the manufacturing facility or on receipt at the user's facility.
The unique feature of this book is that it provides an intermediate level
introduction to the different methods used to inspect metals and finished parts
and a more detailed review of the specific inspection methods for important metal
product forms.
The book is divided into two parts: Part I gives the basics of the most important
methods used for inspection and testing, while Part II covers the types of
methods used to inspect different classes of metallic parts. The advantages and
limitations of each method are discussed, including when other methods may be
warranted. In particular, the chapters on specific product forms (e.g., castings)
compare the different inspection methods and why they are used.
A comprehensive guide to compositions, properties, performance, and selection
of cast irons, carbon and low-alloy steels, tool steels, stainless steels, and
superalloys. Contains 1,328 illustrations (photographs, charts, and graphs). More
than 500 tables provide extensive data for alloy designations, compositions, and
mechanical and physical properties. This handbook is the best single-volume
reference work on the properties and selection of ferrous metals and alloys. It
features contributions from more than 200 technical experts.
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