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Welding Parameters For Duplex Stainless Steels
Molybdenum
An advanced yet accessible treatment of the welding process and its underlying
science. Despite the critically important role welding plays in nearly every type of
human endeavor, most books on this process either focus on basic technical issues
and leave the science out, or vice versa. In Principles of Welding, industry expert and
prolific technical speaker Robert W. Messler, Jr. takes an integrated
approach--presenting a comprehensive, self-contained treatment of the welding
process along with the underlying physics, chemistry, and metallurgy of weld formation.
Promising to become the standard text and reference in the field, this book provides an
unprecedented broad coverage of the underlying physics and the mechanics of
solidification--including peritectic and eutectic reactions--and emphasizes material
continuity and bonding as a way to create a joint between materials of the same
general class. The author supplements the book with hundreds of tables and
illustrations, and correlates the science to welding practices in the real world. Principles
of Welding departs from existing books with its clear, unambiguous presentation, which
is easily grasped even by undergraduate students, yet given at the advanced level
required by experienced engineers.
This book comprises select proceedings of the International Conference on Latest
Innovations in Materials Engineering and Technology (ICLIET 2018). The book focuses
on diverse engineering materials, their design and applications. The materials in
discussion include those related to coatings, polymers, composites, tribology, acoustic
insulators, lubricants, and cryogenics. The book also highlights emerging nano and
micro materials, bio engineering materials, as well as new energy materials for solar
cells and photovoltaic cells. This book will serve as an useful reference for students,
researchers, and professionals working in the field of materials science and
engineering.
This new book covers process optimization and process capability for hybrid NCMP
(nonconventional machining process), and combines NCMP and conventional
machining removal processes for various hybridized processes. This book is focused
on understanding the basic mechanism of some of the NCMPs for their possible
hybridization. This book can be used for the development of a basic framework on
hybridization for the selected NCMP. The framework is further strengthened by case
studies included in this book. The concept of macro-modeling for NCMP and the
framework for the development of industrial standards have been outlined. This book is
of interest to researchers and graduate students working in the field of hybrid NCMP,
especially for the development of novel processes. Field engineers of NCMP may also
use it for further process development. Features: Provides a detailed description of
mechanism for different NCMPs for possible hybridization. Includes a case study on
mechanism of processes. Offers a systematic approach for understanding NCMP.
Covers the issues of process optimization and process capability for hybrid NCMP.
Les aciers inoxydables duplex sont des alliages Fe-Cr-Ni-Mo dont l'utilisation s'est
fortement accrue depuis 10 ans. Leur structure biphasée leur assure une plus haute
résistance mécanique et une plus haute résistance à la corrosion que n'ont les aciers
inoxydables austénitiques standard. Ces nuances duplex ont un succès commercial
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continument croissant pour un large domaine d'applications (secteurs énergétiques,
industries du gaz et du pétrole, industries chimiques, chimiquiers, industries du papier
et de la pâte à papier…), dû à leurs très bonnes propriétés et leur relativement faible
coût.
The objective of the research, through both an experimental and a modelling approach,
was to determine the parameters controlling the nitrogen level in a weld. A second
objective was to study the relationship between the weld microstructure and the
corrosion properties. More particularly, the potential interest of microelectrode
techniques has been investigated. TIG welding has been investigated through both an
experimental and a modelling approach. TIG and A TIG tests have confirmed tnat it is
necessary to add nitrogen in the shielding gas in order to prevent nitrogen loss during
welding. For duplex stainless steel, 2.5 % nitrogen in the shielding gas is sufficient,
whereas for high nitrogen content austenitic stainless steels higher levels are
necessary. It has also been shown that, for a given grade, the nitrogen content
increases when the penetration increases. Penetration depends on the material
composition, with a beneficial effect of surface active elements (0, S, etc.). The model
developed was based on the nitrogen exchange between the plasma, the weld pool
and the shielding gas. It was first developed to describe nitrogen evolution during a
stationary arc situation. The results were in good agreement with experiments. The
model was then adapted to the case of welding with an active flux. An attempt was
made to describe the traveling arc situation. However, some improvements are still
necessary. Pitting corrosion tests have confirmed the influence of nitrogen content on
the corrosion sensitivity of TIG welds. Microelectrode techniques have been used to
characterise the local corrosion behaviour of welds. It has been shown that the
scanning vibrating electrode technique was of limited utility to study corrosion
resistance of highly alloyed stainless steels. More promising results have been obtained
with microcapillary technique which make local electrochemical measurements
possible. Finally, MIG tests have been performed in order to study the influence of the
shielding gas composition on nitrogen content in the weld and also on the formation of
porosities. For superduplex stainless steel, it has been demonstrated that nitrogen must
be added in the gas to prevent nitrogen loss. It has also been shown that the number of
porosities in the weld depends on the C02 content in the gas and not on the nitrogen
content.
Advances in Steel 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 Advances in Steel
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 Advances in Steel
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/.
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This book covers the recent advances in coating materials and their novel applications
at the cross-section of advanced materials both current and next-generation. Advanced
Coatings Materials contains chapters covering the latest research on polymers, carbon
resins, and high-temperature materials used for coatings, adhesives, and varnishes
today. Concise chapters describe the development, chemical and physical properties,
synthesis and polymerization, commercial uses, and other characteristics for each raw
material and coating detailed. A comprehensive, yet practical source of reference, this
book provides an excellent foundation for comparing the properties and performance of
coatings and selecting the most suitable materials based on specific service needs and
environmental factors.
Written by a welding/metallurgical engineer with over 40 years of experience, Arc
Welding Processes Handbook delivers the welding and materials expertise required to
master complex welding processes and techniques to ensure that the task is done
correctly and safely. While reinforcing an understanding of international welding
standards and rules. The prefect handbook for those professionals who need an “up- todate” reference to advance processes as well as those welders new to the field and
need to hone their skills. Arc Welding Processes Handbook five-part treatment starts
with a clear and rigorous exposition of the applications and equipment of Shielded
Metal Arc Welding (SMAW) and Gas Tungsten Arc Welding (GTAW), followed by selfcontained parts concerning processes applications and equipment for Gas Metal Arc
Welding (GMAW), Flux Core Arc Welding (FCAW), and Submerged Arc welding
(SAW). Case studies taken directly from the field are included to highlight each part of
the handbook. An applied reference, each Part of Arc Welding Processes Handbook
offersvaluable advice regarding the industry or industries where the process is
commonly used as well as a description the equipment. The Handbook reaches deeply
into the area of nondestructive testing and science. In addition, this Handbook
discusses the challenges presented by a number of corrosion-resistant alloys (CRAs).
Case studies are included throughout the reference to reinforce an understanding of
how these processes were applied in the field and how they intersect with issues that
may arise with equipment use and materials.
Practical Guidelines for the Fabrication of Duplex Stainless SteelsLaser Welding of
Duplex Stainless SteelsEffect of Laser Welding Parameters on Fusion Zone SizeLAP
Lambert Academic Publishing
This volume contains selected papers from the Second Quadrennial International
Conference on Structural Integrity (ICONS-2018). The papers cover important topics
related to structural integrity of critical installations, such as power plants, aircrafts,
spacecrafts, defense and civilian components. The focus is on assuring safety of
operations with high levels of reliability and structural integrity. This volume will be of
interest to plant operators working with safety critical equipment, engineering solution
providers, software professionals working on engineering analysis, as well as
academics working in the area.
This book evaluates the latest developments in nickel alloys and high-alloy special
stainless steels by material number, price, wear rate in corrosive media, mechanical
and metallurgical characteristics, weldability, and resistance to pitting and crevice
corrosion. Nickel Alloys is at the forefront in the search for the most economic solutions
to c
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Corrosion failures of industrial components are commonly associated with welding. The
reasons are many and varied. For example, welding may reduce the resistance to
corrosion and environmentally assisted cracking by altering composition and
microstructure, modifying mechanical properties, introducing residual stress, and
creating physical defects. This book details the many forms of weld corrosion and the
methods used to minimize weld corrosion. Chapters on specific alloys groups--carbon
and alloy steels, stainless steels, high-nickel alloys, and nonferrous alloys--describe
both general welding characteristics and the metallurgical factors that influence
corrosion behavior. Corrosion problems associated with dissimilar metal weldments are
also examined. Case histories document corrosion problems unique to specific
industries including oil and gas, chemical processing, pulp and paper, and electric
power. Special challenges caused by high-temperature environments are discussed.
Commonly used methods to monitor weld corrosion and test methods for evaluation of
intergranular, pitting, crevice, stress-corrosion cracking, and other forms of corrosion
are also reviewed.
Approximately ten years ago, carbon steel was replaced by duplex stainless steel
(DSS) to fabricate the reactor effluent air cooler (REAC) of hydrocracker units in order
to improve the performance and service lifetime of these units. Unfortunately, several
catastrophic failures from around the world have been reported in REAC units
constructed of DSS, most within five years of service. Based on failure analysis reports,
the failures were generally associated with welded joints and were caused by
crevice/pitting corrosion and stress corrosion cracking. Given the condition of hydrogenrich environment, high-pressure process fluid, and service temperature, this type of
cracking is most likely a form of hydrogen assisted cracking (HAC). It is highly
influenced by phase balance (ferrite/austenite) after welding and welding procedures,
with high levels of ferrite in the weld metal or HAZ increasing the susceptibility to HAC.
In this study, different weld metal phase balances were prepared by autogenous gas
tungsten arc welding (GTAW) for using different welding parameters and shielding
gases. The delayed hydrogen cracking test (DHCT) was used to evaluate the effects of
the weld phase balance on the susceptibility to HAC in DSS 2205 welds. Using this
approach, weld metal ferrite levels on the order of 90 vol% ferrite led to very rapid
failure, while reducing the ferrite level to approximately 50-60 vol% greatly increased
resistance to HAC. Fractography was performed using a scanning electron microscope
(SEM) and showed that brittle fracture morphologies occurred in the higher ferrite pass
of overlapping two pass welds for each DHCT sample. A mixture of quasi-cleavage and
intergranular fracture modes occurred during the crack nucleation and propagation
process, and final sample failure was caused by overload exhibiting a microvoid
coalescence fracture mode. The failure mechanism closely reproduced the actual
service failures in REAC welds. For different phase balances in HAZ, the HAZ samples
were simulated over a range of cooling rates by Gleeble® 3800 system. It was found
that the microstructure had significantly higher ferrite content with faster cooling rate
controlled by different free span distances. The same approaches of DHCT and
fractography to evaluate the susceptibility to HAC will be used for the simulated HAZ
samples. The additional testing will be needed to examine the reproducibility of DHCT
and to establish guidelines for the maximum ferrite content in 2205 weld metal and HAZ
that will prevent service failures. In summary, the DHCT exhibited high sensitivity and
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good reproducibility in determining the effect of weld metal ferrite content on HAC
susceptibility in autogenous GTA welds of DSS 2205, and it can be an effective method
to evaluate the effect of ferrite/austenite balance on the susceptibility to HAC in both the
weld metal and HAZ.
Laser welding is a high-energy process used in a wide range of advanced materials to
obtain micro- to macro-sized joints in both similar and dissimilar combinations.
Moreover, this technique is widely used in several industries, such as automotive,
aerospace, and medical industries, as well as in electrical devices. Although laser
welding has been used for several decades, significant and exciting innovations often
arise from both the process and/or advanced materials side.
Design of Marine Risers with Functionally Graded Materials focuses on the application
and use of marine risers fabricated with functionally graded materials (FGM) in ocean
environments. Chapters cover the various types of marine risers available, common
problems (corrosion), their fabrication and manufacturing, and their application and use
in marine risers. A functionally graded materials mould is then subsequently
investigated by various structural and metallurgical examinations to assess its suitability
as an alternate material in the marine environment. Several characteristics of the newly
developed FGM are compared with other conventional materials to explicitly highlight
the superiority of the newly developed FGM. Further chapters focus on novel design
methods, such as VIV suppression systems for risers with detailed experimental
investigations carried out on cylinders and a chapter on advanced materials, including
titanium and composites and their application and use in the marine environment.
Covers all types of marine risers, materials, properties and behavior Features advances
in design for functionally graded materials in marine risers and offshore structures
Includes new additive manufacturing techniques and the design of vortex induced
vibrations in marine risers
The duplex stainless steels have been developed to provide a combination of tensile
properties and resistance to pitting and stress corrosion cracking in comparison with the
300--series austenitic stainless steels. The optimum properties of duplex stainless
steels are achieved when nearly equal proportions of aus-tenite and ferrite are present
in the microstructure. Control of the ferrite/austenite balance in welds is not as
straightforward as in the base metals since it depends on different welding parameters
as well as type of welding process. This book is concerned with laser beam welding
and its effect on size and microstructure of fusion zone then, on mechanical and
corrosion properties of welded joints of the widely used 2205 duplex stainless steel
plates. Results of laser welding process have been compared with that of tungsten inert
gas (TIG) welding process. The results achieved in this investigation disclosed that
laser welding parameters including laser power, welding speed, defocusing distance
and type of shielding gas combinations play an important role in obtaining laser welded
joint with acceptable fusion zone size and weld profile.
When considering the operational performance of stainless steel weldments the most
important points to consider are corrosion resistance, weld metal mechanical properties
and the integrity ofthe weldedjoint. Mechanical and corrosion resistance properties are
greatly influenced by the metallurgical processes that occur during welding or during
heat treatment of welded components. This book is aimed, there fore, at providing
information on the metallurgical problems that may be encountered during stainless
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steel welding. In this way we aim to help overcome a certain degree of insecurity that is
often encountered in welding shops engaged in the welding of stainless steels and is
often the cause of welding problems which may in some instances lead to the
premature failure of the welded component. The metallurgical processes that occur
during the welding of stainless steel are of a highly intricate nature. The present book
focuses in particular on the signif icance of constitution diagrams, on the processes
occurring during the solidification of weld metal and on the recrystallization and
precipitation phenomena which take place in the area of the welds. There are specific
chapters covering the hot cracking resistance during welding and the practical welding
of a number of different stainless steel grades. In addition, recommendations are given
as to the most suitable procedures to be followed in order to obtain maximum corrosion
resistance and mechanical properties from the weldments.
The primary aim of this volume is to provide researchers and engineers from both
academic and industry with up-to-date coverage of new results in the field of robotic
welding, intelligent systems and automation. The book is mainly based on papers
selected from the 2019 International Workshop on Intelligentized Welding
Manufacturing (IWIWM’2019) in USA. The articles show that the intelligentized welding
manufacturing (IWM) is becoming an inevitable trend with the intelligentized robotic
welding as the key technology. The volume is divided into four logical parts: Intelligent
Techniques for Robotic Welding, Sensing of Arc Welding Processing, Modeling and
Intelligent Control of Welding Processing, as well as Intelligent Control and its
Applications in Engineering.
Applied Welding Engineering: Processes, Codes and Standards, Third Edition, provides
expert advice on how to comply with international codes and work them into "day-today" design, construction and inspection. This new edition covers advances in
automation and robotic welding in advanced manufacturing, the applications of friction
stir welding, and standards and codes. The science of metallurgy, including Alloys,
Physical Metallurgy, Structure of Materials, Non-Ferrous Materials, Mechanical
Properties and Testing of Metals and Heal Treatment of Steels is also considered, as
are Welding Metallurgy, Welding Processes, Nondestructive Testing and Codes and
Standards. Case studies bridge the gap between theory and the world of welding
engineering. Other topics cover Mechanical Properties and Testing of Metals, Heat
Treatment of Steels, Effect of Heat on Material During Welding, Stresses, Shrinkage
and Distortion in Welding, Welding, Corrosion Resistant Alloys-Stainless Steel, Welding
Defects and Inspection, Codes, Specifications and Standards. Includes the very latest
on automation and robotic welding in advanced manufacturing environments Explains
how to weld a range of common metals, also including technical instructions Provides
coverage of international codes and standards relevant to welding Addresses a wide
range of practical welding themes, including stresses and distortion, corrosion, weld
defects and nondestructive testing
Originally published in 1994, this second edition of Corrosion in the Petrochemical
Industry collects peer-reviewed articles written by experts in the field of corrosion that
were specifically chosen for this book because of their relevance to the petrochemical
industry. This edition expands coverage of the different forms of corrosion, including the
effects of metallurgical variables on the corrosion of several alloys. It discusses
protection methods, including discussion of corrosion inhibitors and corrosion
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resistance of aluminum, magnesium, stainless steels, and nickels. It also includes a
section devoted specifically to petroleum and petrochemical industry related issues.
Describes the weldability aspects of structural materials used in a wide variety of
engineering structures, including steels, stainless steels, Ni-base alloys, and Al-base
alloys Welding Metallurgy and Weldability describes weld failure mechanisms
associated with either fabrication or service, and failure mechanisms related to
microstructure of the weldment. Weldability issues are divided into fabrication and
service related failures; early chapters address hot cracking, warm (solid-state)
cracking, and cold cracking that occur during initial fabrication, or repair. Guidance on
failure analysis is also provided, along with examples of SEM fractography that will aid
in determining failure mechanisms. Welding Metallurgy and Weldability examines a
number of weldability testing techniques that can be used to quantify susceptibility to
various forms of weld cracking. Describes the mechanisms of weldability along with
methods to improve weldability Includes an introduction to weldability testing and
techniques, including strain-to-fracture and Varestraint tests Chapters are illustrated
with practical examples based on 30 plus years of experience in the field Illustrating the
weldability aspects of structural materials used in a wide variety of engineering
structures, Welding Metallurgy and Weldability provides engineers and students with
the information needed to understand the basic concepts of welding metallurgy and to
interpret the failures in welded components.
This book comprises select proceedings of the International Conference on Futuristic
Trends in Materials and Manufacturing (ICFTMM 2018). The volume covers current
research findings in conventional and non-conventional manufacturing processes.
Different fabrication processes of polymer based materials and advanced materials are
discussed in this book. In addition, the book also discusses computer based
manufacturing processes, and sustainable and green manufacturing technologies. The
contents of this book will be useful for students, academicians, and researchers
working in the field of manufacturing related fields.
This proceedings volume gathers selected papers presented at the Chinese Materials
Conference 2017 (CMC2017), held in Yinchuan City, Ningxia, China, on July 06-12,
2017. This book covers a wide range of material surface science, advanced preparation
and processing technologies of materials, high purity materials, silicon purification
technology, solidification science and technology, performance and structure safety of
petroleum tubular goods and equipment materials, materials genomes, materials
simulation, computation and design. The Chinese Materials Conference (CMC) is the
most important serial conference of the Chinese Materials Research Society (C-MRS)
and has been held each year since the early 1990s. The 2017 installment included 37
Symposia covering four fields: Advances in energy and environmental materials; High
performance structural materials; Fundamental research on materials; and Advanced
functional materials. More than 5500 participants attended the congress, and the
organizers received more than 700 technical papers. Based on the recommendations of
symposium organizers and after peer reviewing, 490 papers have been included in the
present proceedings, which showcase the latest original research results in the field of
materials, achieved by more than 300 research groups at various universities and
research institutes.
This book is a printed edition of the Special Issue "Alloy Steels" that was published in
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Metals
The primary aim of this volume is to provide researchers and engineers from both academic
and industry with up-to-date coverage of new results in the field of robotic welding, intelligent
systems and automation. The book is mainly based on papers selected from the 2014
International Conference on Robotic Welding, Intelligence and Automation (RWIA’2014), held
Oct. 25-27, 2014, at Shanghai, China. The articles show that the intelligentized welding
manufacturing (IWM) is becoming an inevitable trend with the intelligentized robotic welding as
the key technology. The volume is divided into four logical parts: Intelligent Techniques for
Robotic Welding, Sensing of Arc Welding Processing, Modeling and Intelligent Control of
Welding Processing, as well as Intelligent Control and its Applications in Engineering.
This book covers design of experiments (DoE) applied in production engineering as a
combination of manufacturing technology with applied management science. It presents recent
research advances and applications of design experiments in production engineering and the
chapters cover metal cutting tools, soft computing for modelling and optmization of machining,
waterjet machining of high performance ceramics, among others.
Duplex Stainless Steels (DSSs) are chromium-nickel-molybdenum-iron alloys that are usually
in proportions optimized for equalizing the volume fractions of austenite and ferrite. Due to their
ferritic-austenitic microstructure, they possess a higher mechanical strength and a better
corrosion resistance than standard austenitic steels. This type of steel is now increasing its
application and market field due to its very good properties and relatively low cost. This book is
a review of the most recent progress achieved in the last 10 years on microstructure, corrosion
resistance and mechanical strength properties, as well as applications, due to the development
of new grades. Special attention will be given to fatigue and fracture behavior and to proposed
models to account for mechanical behavior. Each subject will be developed in chapters written
by experts recognized around the international industrial and scientific communities. The use
of duplex stainless steels has grown rapidly in the last 10 years, particularly in the oil and gas
industry, chemical tankers, pulp and paper as well as the chemical industry. In all these
examples, topics like welding, corrosion resistance and mechanical strength properties (mainly
in the fatigue domain) are crucial. Therefore, the update of welding and corrosion properties
and the introduction of topics like texture effects, fatigue and fracture strength properties, and
mechanical behavior modeling give this book specific focus and character.
Comprehensive Materials Processing provides students and professionals with a one-stop
resource consolidating and enhancing the literature of the materials processing and
manufacturing universe. It provides authoritative analysis of all processes, technologies, and
techniques for converting industrial materials from a raw state into finished parts or products.
Assisting scientists and engineers in the selection, design, and use of materials, whether in the
lab or in industry, it matches the adaptive complexity of emergent materials and processing
technologies. Extensive traditional article-level academic discussion of core theories and
applications is supplemented by applied case studies and advanced multimedia features.
Coverage encompasses the general categories of solidification, powder, deposition, and
deformation processing, and includes discussion on plant and tool design, analysis and
characterization of processing techniques, high-temperatures studies, and the influence of
process scale on component characteristics and behavior. Authored and reviewed by worldclass academic and industrial specialists in each subject field Practical tools such as integrated
case studies, user-defined process schemata, and multimedia modeling and functionality
Maximizes research efficiency by collating the most important and established information in
one place with integrated applets linking to relevant outside sources
This reference documents ferrous alloy development as presented in Alloy Digest since 1952.
Its concise data sheet summaries (which run about two pages) provide material composition,
properties, heat treatment, fabrication characteristics, product forms, and applications.
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Following a general overvie
Materials in Marine Technology covers the important aspects of metallurgy and materials
engineering which must be taken into account when designing for marine environments. The
purpose is to aid materials selection and the incorporation of materials data into the design,
manufacture and inspection strategy. Recent advances in materials technology, including the
use of new materials for marine applications Alloys, Polymers and Composites are examined
in detail. The integrated approach is design oriented and is supported by recent case studies.
This work examines the corrosion of stainless steels and similar chromium-bearing nickelcontaining higher alloys, detailing various corrosive environments, including atmospheric and
fire-side corrosion, corrosion by water and soil, and corrosion caused by particular industrial
processes. It presents the acceptable isocorosion parameters of concentration and
temperature for over 250 chemicals for which stainless alloys are the preferred materials of
construction.
Within manufacturing, welding is by far the most widely used fabrication method used for
production, leading to a rise in research and development activities pertaining to the welding
and joining of different, similar, and dissimilar combinations of the metals. This book addresses
recent advances in various welding processes across the domain, including arc welding and
solid-state welding process, as well as experimental processes. The content is structured to
update readers about the working principle, predicaments in existing process, innovations to
overcome these problems, and direct industrial and practical applications. Key Features:
Describes recent developments in welding technology, engineering, and science Discusses
advanced computational techniques for procedure development Reviews recent trends of
implementing DOE and meta-heuristics optimization techniques for setting accurate
parameters Addresses related theoretical, practical, and industrial aspects Includes all the
aspects of welding, such as arc welding, solid state welding, and weld overlay

Materials science is the magic that allows us to change the chemical composition and
microstructure of material to regulate its corrosion-mechanical, technological, and
functional properties. Five major classes of stainless steels are widely used: ferritic,
austenitic, martensitic, duplex, and precipitation hardening. Austenitic stainless steels
are extensively used for service down to as low as the temperature of liquid helium
(-269oC). This is largely due to the lack of a clearly defined transition from ductile to
brittle fracture in impact toughness testing. Steels with ferritic or martensitic structures
show a sudden change from ductile (safe) to brittle (unsafe) fracture over a small
temperature difference. Even the best of these steels shows this behavior at
temperatures higher than -100oC and in many cases only just below zero. Various
types of stainless steel are used across the whole temperature range from ambient to
1100oC. This book will be useful to scientists, engineers, masters, graduate students,
and students. I hope readers will enjoy this book and that it will serve to create new
materials with unique properties.
Stainless steels represent a quite interesting material family, both from a scientific and
commercial point of view, following to their excellent combination in terms of strength
and ductility together with corrosion resistance. Thanks to such properties, stainless
steels have been indispensable for the technological progress during the last century
and their annual consumption increased faster than other materials. They find
application in all these fields requiring good corrosion resistance together with ability to
be worked into complex geometries. Despite to their diffusion as a consolidated
materials, many research fields are active regarding the possibility to increase stainless
steels mechanical properties and corrosion resistance by grain refinement or by
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alloying by interstitial elements. At the same time innovations are coming from the
manufacturing process of such a family of materials, also including the possibility to
manufacture them starting from metals powder for 3D printing. The Special Issue scope
embraces interdisciplinary work covering physical metallurgy and processes, reporting
about experimental and theoretical progress concerning microstructural evolution
during processing, microstructure-properties relations, applications including
automotive, energy and structural.
Two very successful conferences - in Glasgow and Beaune - were held on duplex
stainless steels during the first half of the '90s. This book takes keynote papers from
each, and develops and expands them to bring the topics right up to date. There is new
material to cover grades, specifications and standards, and the book is fully crossreferences and indexed. The first reference book to be published on the increasingly
popular duplex stainless steels, it will be widely welcomed by metallurgists, design and
materials engineers, oil and gas engineers and anyone involved in materials
development and properties. The first reference book on this relatively new engineering
material Based on keynote papers from major international contributors Covers grades,
standards and specifications
This book presents some developments in the field of welding technology. It starts with
classical welding concepts, covering then new approaches. Topics such as ultrasonic
welding, robots welding, welding defects and welding quality control are presented in a
clear, didactic way. Lower temperature metal-joining techniques such as brazing and
soldering are highlighted as well.
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