Aluminum Technology Applications And Environment A Profile Of A Modern Metal Aluminum
From Within
Getting the books Aluminum Technology Applications And Environment A Profile Of A Modern Metal Aluminum From Within now is not type of inspiring means. You could not abandoned going in the same
way as book amassing or library or borrowing from your links to get into them. This is an categorically simple means to specifically acquire lead by on-line. This online revelation Aluminum Technology Applications And
Environment A Profile Of A Modern Metal Aluminum From Within can be one of the options to accompany you considering having extra time.
It will not waste your time. consent me, the e-book will unconditionally heavens you other situation to read. Just invest little mature to gain access to this on-line revelation Aluminum Technology Applications And
Environment A Profile Of A Modern Metal Aluminum From Within as without difficulty as evaluation them wherever you are now.

Oxides—Advances in Research and Application: 2013 Edition - 2013-05-01
Oxides—Advances in Research and Application: 2013 Edition is a ScholarlyBrief™ that delivers timely,
authoritative, comprehensive, and specialized information about ZZZAdditional Research in a concise
format. The editors have built Oxides—Advances in Research and Application: 2013 Edition on the vast
information databases of ScholarlyNews.™ You can expect the information about ZZZAdditional Research
in this book to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Oxides—Advances in Research and Application: 2013
Edition has been produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and edited
by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite
with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
Sci-tech News - 1998
Light Metals and Alloys - United States. Bureau of Standards 1927
Aluminium Alloys - Subbarayan Sivasankaran 2017-12-21
The major issue of energy saving and conservation of the environment in the world is being emphasized to
us to concentrate on lightweight materials in which aluminium alloys are contributing more in applications
in the twenty-first century. Aluminium and its related materials possess lighter weight, considerable
strength, more corrosion resistance and ductility. Especially from the past one decade, the use of
aluminium alloys is increasing in construction field, transportation industries, packaging purposes,
automotive, defence, aircraft and electrical sectors. Around 85% is being used in the form of wrought
products, which replace the use of cast iron. Further, the major features of aluminium alloy are
recyclability and its abundant availability in the world. In general, aluminium and its related materials are
being processed via casting, drawing, forging, rolling, extrusion, welding, powder metallurgy process, etc.
To improve the physical and mechanical properties, scientists are doing more research and adding some
second-phase particles in to it called composites in addition to heat treatment. Therefore, to explore more
in this field, the present book has been aimed and focused to bridge all scientists who are working in this
field. The main objective of the present book is to focus on aluminium, its alloys and its composites, which
include, but are not limited to, the various processing routes and characterization techniques in both
macro- and nano-levels.
Computational Methods and Experimental Measurements XIII - C. A. Brebbia 2007
Containing papers presented at the Thirteenth International Conference in this well established series on
(CMEM) Computational Methods and Experimental Measurements. These proceedings review state-of-theart developments on the interaction between numerical methods and experimental measurements.Featured
topics include: Computational and Experimental Methods; Experimental and Computaqional Analysis;
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Computer Interaction and Control of Experiments; Direct, Indirect and In-Situ Measurements; Particle
Methods; Structural and Stress Analysis; Structural Dynamics; Dynamics and Vibrations; Electrical and
Electromagnetic Applications; Biomedical Applications; Heat Transfer; Thermal Processes; Fluid Flow; Data
Acquisition; Remediation and Processing and Industrial Applications.
Fundamentals of Aluminium Metallurgy - Roger Lumley 2018-05-22
Fundamentals of Aluminium Metallurgy: Recent Advances updates the very successful book Fundamentals
of Aluminium Metallurgy. As the technologies related to casting and forming of aluminum components are
rapidly improving, with new technologies generating alternative manufacturing methods that improve
competitiveness, this book is a timely resource. Sections provide an overview of recent research
breakthroughs, methods and techniques of advanced manufacture, including additive manufacturing and
3D printing, a comprehensive discussion of the status of metalcasting technologies, including sand casting,
permanent mold casting, pressure diecastings and investment casting, and recent information on advanced
wrought alloy development, including automotive bodysheet materials, amorphous glassy materials, and
more. Target readership for the book includes PhD students and academics, the casting industry, and those
interested in new industrial opportunities and advanced products. Includes detailed and specific
information on the processing of aluminum alloys, including additive manufacturing and advanced casting
techniques Written for a broad ranging readership, from academics, to those in the industry who need to
know about the latest techniques for working with aluminum Comprehensive, up-to-date coverage, with the
most recent advances in the industry
Handbook of Metallurgical Process Design - George E. Totten 2004-05-25
Reviewing an extensive array of procedures in hot and cold forming, casting, heat treatment, machining,
and surface engineering of steel and aluminum, this comprehensive reference explores a vast range of
processes relating to metallurgical component design-enhancing the production and the properties of
engineered components while reducing manufacturing costs. It surveys the role of computer simulation in
alloy design and its impact on material structure and mechanical properties such as fatigue and wear. It
also discusses alloy design for various materials, including steel, iron, aluminum, magnesium, titanium,
super alloy compositions and copper.
Boron Science - Narayan S. Hosmane 2016-04-19
Boron has made a significant impact in our lives through its quiet use in fertilizers, fungicides, soaps,
detergents, and heat-resistant glassware. Boron Science: New Technologies and Applications addresses the
applications of boron in chemistry, industry, medicine, and pharmacology by explaining its role in problems
such as catalysis and hydroboration as well as its use in superconductors, materials, magnetic/nonmagnetic
nanoparticles, and medical applications including cancer therapy. Illustrating the practical versatility of
boron, the 29 chapters are divided into seven major sections: Boron for Living: Medicine Boron for Living:
Health and Nutrition Boron for Living: Radioisotope Boron for Living: Boron Neutron Capture Therapy
Boron for Electronics: Optoelectronics Boron for Energy: Energy Storage, Space, and Other Applications
Boron for Chemistry and Catalysis: Catalysis and Organic Transformations More than just an updated
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compilation of progress in the applied science of boron, this book is a tribute to the legions of workers who
have spent years conducting groundbreaking studies. The book celebrates these scientists and their
protégés, who together transformed boron science into the exciting and growing area it is today.
Introduction to Metal Matrix Composites - Yoshinori Nishida 2013-01-13
This book is the first of its kind to deal with fabrication processes of metal matrix composites (MMCs)
theoretically, experimentally, systematically, and instructively. The theoretical bases of fabrication
processes and recycling processes of MMCs are established in this volume. Most other books in the field
are concerned with the mechanics of properties, which is not easy for readers to grasp, and they introduce
fabrication processes only as techniques without theoretical discussion. Because this book provides a clear
image of the fabrication processes of MMCs without using complicated mathematics, readers can use
production theory to create new composites. Also, fundamental concepts of recycling of MMCs are given in
this book for the first time so as to meet the demands for solving environmental problems. This work
originally was published in Japanese and has attained a high reputation among Japanese professors and
researchers in the field.
Plastics Application Technology for Lightweight Automobiles - Sudhakar Marur 2013-08-06
This book is focused on the use of plastics in automobiles for traditional applications, as well as for more
advanced uses such as under-the-hood components. Engineering thermoplastics offer the ability to tailormake components from polymers, and to design parts for enhanced performance, new functionality, part
integration, and elimination of secondary operations. Parts made from engineering thermoplastics can be
manufactured within specified cost constraints, and using manufacturing methods that offer a wide range
of production flexibility. A decade of research and real-world applications is presented by the authors on
application technology development for various aspects of automotive design – concept design, CAD
modeling, predictive engineering methods through CAE, manufacturing method simulation, and prototype
and tool making. Additional advantages of plastics are covered and include greater styling, improved
energy absorption, and enhanced performance over traditional materials, all while fostering environmental
sustainability and reducing overall vehicle weight for next generation automobiles.
Marks' Standard Handbook for Mechanical Engineers - Eugene A. Avallone 2006-12-07
Solve any mechanical engineering problem quickly and easily with the world's leading engineering
handbook Nearly 1800 pages of mechanical engineering facts, figures, standards, and practices, 2000
illustrations, and 900 tables clarifying important mathematical and engineering principle, and the collective
wisdom of 160 experts help you answer any analytical, design, and application question you will ever have.
Alloying - Joseph R. Davis 2001
Alloying: Understanding the Basics is a comprehensive guide to the influence of alloy additions on
mechanical properties, physical properties, corrosion and chemical behavior, and processing and
manufacturing characteristics. The coverage considers "alloying" to include any addition of an element or
compound that interacts with a base metal to influence properties. Thus, the book addresses the beneficial
effects of major alloy additions, inoculants, dopants, grain refiners, and other elements that have been
deliberately added to improve performance, as well the detrimental effects of minor elements or residual
(tramp) elements included in charge materials or that result from improper melting or refining techniques.
The content is presented in a concise, user-friendly format. Numerous figures and tables are provided. The
coverage has been weighted to provided the most detailed information on the most industrially important
materials.
Aluminum: Technology, Applications and Environment - Dietrich G. Altenpohl 1998-04-01
Aluminum: Technology, Applications, and Environment is an impressive book that has evolved into the
definitive educational text and reference book for aluminum industry participants, a broad range of
aluminum fabricators and users, students, and the scientific, engineering, and academic community. This
extraordinary book incorporates significant inputs from outstanding aluminum industry and academic
participants throughout North America and Europe and is designed to fulfill the needs of both technicallytrained and non-technical individuals. The text builds from a brief history of aluminum through its various
production and processing steps with a clear and refreshing description of relationships between
processing steps, structure, and properties of aluminum alloys. Expert attention is given to various casting
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processes and the role of metal quality and casting parameters and methods. Descriptions of key
mechanical test methods and property relationships, along with valuable descriptions of major industrial
forming processes and their underlying thermomechanical principles are included. The fundamental
principles of alloying aluminum with various elements and the use of heat treating methods to achieve
specific properties are also included, along with an excellent treatment of corrosion principles and a broad
range of methods used to enhance corrosion protection. An effective description of modern joining
technologies and principles for the manufacture of various aluminum structures is included for the
practitioner. Various examples are given regarding the utilization of composition controls, microstructure,
and manufacturing process controls to achieve the desired combinations of properties for various
applications, including can making. The significance of computer-aided materials design, computer-aided
engineering of components, and computer-aided manufacturing methods are recognized. The author also
addresses the current relative competitive properties and trade-offs regarding aluminum versus
magnesium, titanium, plastics, composite materials, and steel. One of the most significant additions to the
sixth edition of this book is a highly informative description of a wide array of emerging applications for
aluminum, ranging from aerospace, buildings, bridges, infrastructure, and automotive, to marine, rail,
packaging and durable goods.
Advancements in Intelligent Gas Metal Arc Welding Systems - Paul Kah 2021-06-23
Advancements in Intelligent Gas Metal Arc Welding Systems: Fundamentals and Applications presents the
latest on gas metal arc welding which plays a significant role in modern manufacturing industries and
accounts for about 70% of welding processes. The importance of advancements in GMAW cannot be
underestimated as they can lead to more efficient production strategies, resource savings and quality
improvements. This book provides an overview of various aspects associated with GMAW, starting from the
theoretical basis and ending with characteristics of industrial applications and control methods. Additional
sections cover processes associated with welding and welding control, such as fuzzy logic, artificial neural
networks, and others. Provides an up-to-date overview of recent GMAW developments Includes insights into
intelligent welding automation Describes real-world, industrial cases of welding automation implementation
Marks' Standard Handbook for Mechanical Engineers, 12th Edition - Ali M. Sadegh 2017-11-10
The 100th Anniversary Edition of the “Bible” for Mechanical Engineers—Fully Revised to Focus on the Core
Subjects Critical to the Discipline This 100th Anniversary Edition has been extensively updated to deliver
current, authoritative coverage of the topics most critical to today’s Mechanical Engineer. Featuring
contributions from more than 160 global experts, Marks’ Standard Handbook for Mechanical Engineers,
Twelfth Edition, offers instant access to a wealth of practical information on every essential aspect of
mechanical engineering. It provides clear, concise answers to thousands of mechanical engineering
questions. You get, accurate data and calculations along with clear explanations of current principles,
important codes, standards, and practices. All-new sections cover micro- and nano-engineering, robotic
vision, alternative energy production, biological materials, biomechanics, composite materials, engineering
ethics, and much more. Coverage includes: • Mechanics of solids and fluids • Heat • Strength of materials
• Materials of engineering • Fuels and furnaces • Machine elements • Power generation • Transportation •
Fans, pumps, and compressors • Instruments and controls • Refrigeration, cryogenics, and optics • Applied
mechanics • Engineering ethics
Aluminum Surfaces - L. William Zahner 2019-09-24
A full-color guide for architects and design professionals to the selection and application of aluminum
Aluminum Surfaces, second in William Zahner's Architectural Metals Series, provides a comprehensive and
authoritative treatment of aluminum applications in architecture and art. It offers architecture and design
professionals the information they need to ensure proper maintenance and fabrication techniques through
detailed information and full color images. It covers everything from the history of the metal and choosing
the right alloy, to detailed information on a variety of surface and chemical finishes and corrosion
resistance. The book also features case studies offering architecture and design professionals strategies for
designing and executing successful projects using aluminum. Aluminum Surfaces is filled with illustrative
case studies that offer strategies for designing and executing successful projects using aluminum. All the
books in Zahner’s Architectural Metals Series offer in-depth coverage of today’s most commonly used
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metals in architecture and art. This important book: Contains a comprehensive guide to the use and
maintenance of aluminum surfaces in architecture and art Features full-color images of a variety of
aluminum finishes, colors, textures, and forms Includes case studies with performance data that feature
strategies on how to design and execute successful projects using aluminum Offers methods to address
corrosion, before and after it occurs Discusses the environmental impact of aluminum from the creation
process through application Explains the significance of the different alloys and the forms available to the
designer Discusses expectations when using aluminum in various exposures For architecture professionals,
metal fabricators, developers, architecture students and instructors, designers, and artists working with
metals, Aluminum Surfaces offers a logical framework for the selection and application of aluminum in all
aspects of architecture.
Extrusion of Aluminium Alloys - T. Sheppard 2013-03-09
In recent years the importance of extruded alloys has increased due to the decline in copper extrusion,
increased use in structural applications, environmental impact and reduced energy consumption. There
have also been huge technical advances. This text provides comprehensive coverage of the metallurgical,
mathematical and practical features of the process.
Handbook of Aluminum - George E. Totten 2003-03-27
The Handbook of Aluminum: Vol. 1: Physical Metallurgy and Processes covers all aspects of the physical
metallurgy, analytical techniques, and processing of aluminium, including hardening, annealing, aging,
property prediction, corrosion, residual stress and distortion, welding, casting, forging, molten metal
processing, machining, rolling, and extrusion. It also features an extensive, chapter-length consideration of
quenching.
The Metallurgy of Anodizing Aluminum - Jude Mary Runge 2018-02-01
In this book, the history of the concepts critical to the discovery and development of aluminum, its alloys
and the anodizing process are reviewed to provide a foundation for the challenges, achievements, and
understanding of the complex relationship between the aluminum alloy and the reactions that occur during
anodic oxidation. Empirical knowledge that has long sustained industrial anodizing is clarified by viewing
the process as corrosion science, addressing each element of the anodizing circuit in terms of the Tafel
Equation. This innovative approach enables a new level of understanding and engineering control for the
mechanisms that occur as the oxide nucleates and grows, developing its characteristic highly ordered
structure, which impact the practical function of the anodic aluminum oxide.
Aluminum Upcycled - Carl A. Zimring 2017-03-15
Tracing the benefits—and limitations—of repurposing aluminum. Besides being the right thing to do for
Mother Earth, recycling can also make money—particularly when it comes to upcycling, a zero waste
practice where discarded materials are fashioned into goods of greater economic or cultural value. In
Upcycling Aluminum, Carl A. Zimring explores how the metal’s abundance after World War II—coupled
with the significant economic and environmental costs of smelting it from bauxite ore—led to the industrial
production of valuable durable goods from salvaged aluminum. Beginning in 1886 with the discovery of
how to mass produce aluminum, the book examines the essential part the metal played in early aviation and
the world wars, as well as the troubling expansion of aluminum as a material of mass disposal. Recognizing
that scrap aluminum was as good as virgin material and much more affordable than newly engineered
metal, designers in the postwar era used aluminum to manufacture highly prized artifacts. Zimring takes us
on a tour of post-1940s design, examining the use of aluminum in cars, trucks, airplanes, furniture, and
musical instruments from 1945 to 2015. By viewing upcycling through the lens of one material, Zimring
deepens our understanding of the history of recycling in industrial society. He also provides a historical
perspective on contemporary sustainable design practices. Along the way, he challenges common
assumptions about upcycling’s merits and adds a new dimension to recycling as a form of environmental
absolution for the waste-related sins of the modern world. Raising fascinating questions of consumption,
environment, and desire, Upcycling Aluminum is for anyone interested in industrial and environmental
history, discard studies, engineering, product design, music history, or antiques.
Corrosion of Aluminium - Christian Vargel 2004-10-02
Corrosion of Aluminium highlights the practical and general aspects of the corrosion of aluminium alloys
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with many illustrations and references. In addition to that, the first chapter allows the reader who is not
very familiar with aluminium to understand the metallurgical, chemical and physical features of the
aluminium alloys. The author Christian Vargel, has adopted a practitioner approach, based on the expertise
and experience gained from a 40 year career in aluminium corrosion This approach is most suitable for
assessing the corrosion resistance of aluminium- an assessment which is one of the main conditions for the
development of many uses of aluminium in transport, construction, power transmission etc. 600
bibliographic references provide a comprehensive guide to over 100 years of related study Providing
practical applications to the reader across many industries Accessible to both the beginner and the expert
Fracture Resistance of Aluminum Alloys - John Gilbert Kaufman 2001-01-01
Annotation Kaufman prevents this summary of data on the fracture characteristics of aluminum alloys,
broadly based on a publication by Alcoa in 1964, Fracture Characteristics of Aluminum Alloys. Coverage
includes tensile properties as indicators of fracture behavior; notched-bar impact and related tests for
toughness; notch toughness and sensitivity; tear resistance; fracture toughness; the interrelation of
fracture characteristics; toughness at subzero and elevated temperatures; subcritical crack growth; and
metallurgical considerations in fracture resistance. Most of the data is presented in only the
English/engineering units, contrary to normal ASM International and Aluminum Association, Inc. policies.
The author's credentials are not stated. c. Book News Inc
Encyclopedia of Global Resources - Craig W. Allin 2010
The topic of our natural resources has become an important issue over the last few years. The abundance of
some (and scarcity of others) has sparked many a debate. The four volumes in this set discuss not only the
aspects of the resources themselves, but their economic and social impact as well. Plus, complimentary
online access is provided through Salem Science.
Metals Abstracts - 1998
High Pressure Technology - 1999
ASM Handbook - ASM International. Handbook Committee 1990
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.
High Pressure Technology, 1999 - Eric Donald Roll 1999
The volume contains 18 papers presented at the August 1999 conference in the general area of high
pressure technology. The subjects covered include the history of high pressure technology, analysis and
design of pressure vessels, pressure relief devices, high pressure water jet machining, pump desig
American Book Publishing Record Cumulative 1998 - R R Bowker Publishing 1999-03
Reuse of Materials and Byproducts in Construction - Alan Richardson 2013-09-24
The construction industry is the largest single waste producing industry in the UK. Ensuring a supply chain
of recycled materials affords many potential gains, achieved through: reducing the material volume
transported to already over-burdened landfill sites, possible cost reductions to the contractor/client when
considering the landfill tax saved and the potential for lower cost material replacements, a reduction in the
environmental impact of quarrying and the saving of depleting natural material resources. Reuse of
Materials and Byproducts in Construction: Waste Minimization and Recycling addresses use of waste and
by products in the construction industry. An over view of new “green” design guides to encourage best
practice will be examined and current legislation that channels on site practices, such as site waste
management plans. Fundamental individual construction materials are discussed and the process of
reforming by products and waste products into new construction materials is investigated, examining the
material performance, energy required to convert waste into new products and viability of recycling. The
main range of constructional materials will be examined. Aimed at postgraduate students, lecturers and
researchers in construction and civil engineering, the book will also be of interest to professional design
practices.
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Aluminum Now - 2001
Cumulated Index to the Books - 1999
Chemistry - J. J. Lagowski 2004
This is a reference tool, designed to guide the reader through all the aspects of chemistry. Showing the
myriad of ways in which chemistry plays a role (both seen and unseen) in our daily lives, this work also
makes the foundations of chemistry accessible for the lay reader.
Mechanical Properties of Engineered Materials - Wole Soboyejo 2002-11-20
Featuring in-depth discussions on tensile and compressive properties, shear properties, strength, hardness,
environmental effects, and creep crack growth, "Mechanical Properties of Engineered Materials" considers
computation of principal stresses and strains, mechanical testing, plasticity in ceramics, metals,
intermetallics, and polymers, materials selection for thermal shock resistance, the analysis of failure
mechanisms such as fatigue, fracture, and creep, and fatigue life prediction. It is a top-shelf reference for
professionals and students in materials, chemical, mechanical, corrosion, industrial, civil, and maintenance
engineering; and surface chemistry.
Aluminum Extrusion Technology - Pradip K. Saha 2000
Materials for Sustainable Sites - Meg Calkins 2008-09-22
This complete guide to the evaluation, selection, and use of sustainable materials in the landscape features
strategies to minimize environmental and human health impacts of conventional site construction materials
as well as green materials. Providing detailed current information on construction materials for sustainable
sites, the book introduces tools, techniques, ideologies and resources for evaluating, sourcing, and
specifying sustainable site materials. Chapters cover types of materials, both conventional and emerging
green materials, environmental and human health impacts of the material, and detailed strategies to
minimize these impacts. Case studies share cost and performance information and lessons learned.
Corrosion Resistance of Aluminum and Magnesium Alloys - Edward Ghali 2010-05-05
Valuable information on corrosion fundamentals and applications of aluminum and magnesium Aluminum
and magnesium alloys are receiving increased attention due to their light weight, abundance, and
resistance to corrosion. In particular, when used in automobile manufacturing, these alloys promise
reduced car weights, lower fuel consumption, and resulting environmental benefits. Meeting the need for a
single source on this subject, Corrosion Resistance of Aluminum and Magnesium Alloys gives scientists,
engineers, and students a one-stop reference for understanding both the corrosion fundamentals and
applications relevant to these important light metals. Written by a world leader in the field, the text
considers corrosion phenomena for the two metals in a systematic and parallel fashion. The coverage
includes: The essentials of corrosion for aqueous, high temperature corrosion, and active-passive behavior
of aluminum and magnesium alloys The performance and corrosion forms of aluminum alloys The

aluminum-technology-applications-and-environment-a-profile-of-a-modern-metal-aluminum-from-within

performance and corrosion forms of magnesium alloys Corrosion prevention methods such as coatings for
aluminum and magnesium Electrochemical methods of corrosion investigation and their application to
aluminum and magnesium alloys Offering case studies and detailed references, Corrosion Resistance of
Aluminum and Magnesium Alloys provides an essential, up-to-date resource for graduate-level study, as
well as a working reference for professionals using aluminum, magnesium, and their alloys.
Aluminum and Aluminum Alloys - Joseph R. Davis 1993
This one-stop reference is a tremendous value and time saver for engineers, designers and researchers.
Emerging technologies, including aluminum metal-matrix composites, are combined with all the essential
aluminum information from the ASM Handbook series (with updated statistical information).
Aluminium - 1998
Encyclopedia of Aluminum and Its Alloys, Two-Volume Set (Print) - George E. Totten 2018-12-07
This encyclopedia, written by authoritative experts under the guidance of an international panel of key
researchers from academia, national laboratories, and industry, is a comprehensive reference covering all
major aspects of metallurgical science and engineering of aluminum and its alloys. Topics covered include
extractive metallurgy, powder metallurgy (including processing), physical metallurgy, production
engineering, corrosion engineering, thermal processing (processes such as metalworking and welding, heat
treatment, rolling, casting, hot and cold forming), surface engineering and structure such as
crystallography and metallography.
Mechanical Properties in Progressive Mechanically Processed Metallic Materials - Radim Kocich
2021-02-24
The demands on innovative materials given by the ever-increasing requirements of contemporary industry
require the use of high-performance engineering materials. The properties of materials and alloys are a
result of their structures, which can primarily be affected by the preparation/production process. However,
the production of materials featuring high levels of the required properties without the necessity to use
costly alloying elements or time- and money-demanding heat treatment technologies typically used to
enhance the mechanical properties of metallic materials (especially specific strength) still remains a
challenge. The introduction of thermomechanical treatment represented a breakthrough in grain
refinement, consequently leading to significant improvement of the mechanical properties of metallic
materials. Contrary to conventional production technologies, the main advantage of such treatment is the
possibility to precisely control structural phenomena that affect the final mechanical and utility properties.
Thermomechanical treatment can only decrease the grain size to the scale of microns. However, further
research devoted to pushing materials’ performance beyond the limits led to the introduction of severe
plastic deformation (SPD) methods providing producers with the ability to acquire ultra-fine-grained and
nanoscaled metallic materials with superior mechanical properties. SPD methods can be performed with
the help of conventional forming equipment; however, many newly designed processes have also been
introduced.
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