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Duplex Stainless Steels

2013-01-16

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

Duplex Stainless Steels

1997-10-21

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 cross references 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

The Corrosion of Duplex Stainless Steels

2018-04-23

duplex stainless steels have been adopted by many industries to varying degrees they are the workhorse corrosion resistant alloy
cra of the oil and gas industry and are also widely used in the chemical and process industries for their scc and corrosion

resistance



Practical Guidelines for the Fabrication of Duplex Stainless Steels

2009

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 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

Quality Requirements for the Manufacture and Supply of Duplex Stainless Steels

2010

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 2690oc 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
1000c and in many cases only just below zero various types of stainless steel are used across the whole temperature range from
ambient to 11000c 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

Manufacturing and Application of Stainless Steels

2020-04-15

stainless steels an introduction and their recent developments explains issues related to surface treatment grain refinement

coloration defect detection and powder metallurgy of stainless steels in detail with reference to new research findings it al



Long-term Embrittlement of Cast Duplex Stainless Steels in LWR Systems

1986

in this book roger francis reviews various duplex alloy compositions mechanical properties and design stresses for vessels and
pipes to various codes he also covers the basics of welding duplex alloys both to themselves and to other alloys and their
corrosion resistance of most importance the book looks at a variety of types of corrosion that may affect dsss in service

presenting the available data and in some cases how to avoid problems

Duplex Stainless Steels

1995

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 cross references 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

Stainless Steels and Alloys

2019-02-13

at the completion of one century of discovery of stainless steels it is appropriate to take stock of the latest trends in wide ranging
fields that relate to stainless steels the book covers advances in all the major aspects related to stainless steels namely melting
refining fabrication forming welding joining physical metallurgy corrosion and its control and experience from use of stainless
steels in various industries including newer varieties of stainless steels the book will be a good source of information regarding

various aspects of stainless steels volume is indexed by thomson reuters cpci s wos

Stainless Steels

2012

the rate of growth of stainless steel has outpaced that of other metals and alloys and by 2010 may surpass aluminum as the
second most widely used metal after carbon steel the 2007 world production of stainless steel was approximately 30 000 000
tons and has nearly doubled in the last ten years this growth is occurring at the same time that the production of stainless steel

continues to become more consolidated one result of this is a more widespread need to understand stainless steel with fewer



resources to provide that information the concurrent technical evolution in stainless steel and increasing volatility of raw material
prices has made it more important for the engineers and designers who use stainless steel to make sound technical judgments

about which stainless steels to use and how to use them

Duplex Stainless Steels '91

1991-01-01

this review supports the increasing and safe usage of duplex stainless steels offshore and seeks to minimize loss of hydrocarbon
containment incidents the objective of the review is to determine the current state of knowledge of the stress corrosion cracking of

duplex stainless steels

The Corrosion of Duplex Stainless Steels

2018

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

Duplex Stainless Steels

1997-10-21

designed as a basic and introductory reference this book not only addresses stainless steels in the light of their resistance to
corrosion for which they are more commonly recognised but also explains the wide range of other useful properties attributable to
the various and specific categories of these alloys this book is a concise easy to read introduction to one of the most widely used
industrial materials each chapter explains an important concept related to the selection application processing and use of
stainless steels this book is indexed and includes appendices 1 identification of stainless steels in service 2 toxicity of stainless
steel 3 table of equivalent designations this is not intended to be complete but includes the more commonly used stainless steels
and the most widely used designation systems first published in 1965 and updated in 1986 this third edition is a completely new

text

CASTI Handbook of Stainless Steels & Nickel Alloys

1999

duplex stainless steel is widely used in the petrochemical maritime and food industries however duplex stainless steel has the
problem of corrosion failures during use this topic has not been comprehensively and academically reviewed these factors

motivate the authors to review the developments in the corrosion research of duplex stainless steel the review found that the



primary reasons for the failure of duplex stainless steels are pitting corrosion and chloride induced stress corrosion cracking after
being submerged in water the evolution of the passive film on the duplex stainless steel can be loosely classified into three
stages nucleation rapid growth and stable growth stages instead of dramatic rupture the passive film rupture process is a
continuous metal oxidation process environmental factors scarcely affect the double layer structure of the passive film but they
affect the film s overall thickness oxide ratio and defect concentration the six mechanisms of alloying elements on pitting corrosion
are summarized as stabilization ineffective soluble precipitates soluble inclusions insoluble inclusions and wrapping mechanisms
in environments containing chlorides ferrite undergoes pitting corrosion more easily than austenite however the pitting corrosion
resistance reverses when sufficiently large deformation is used the mechanisms of pitting corrosion induced by precipitates
include the cr depletion microgalvanic and high stress field theories chloride induced cracks always initiate in the corrosion pits
and blunt when encountering austenite phase boundaries are both strong hydrogen traps and rapid hydrogen diffusion pathways

during hydrogen induced stress cracking

A Century of Stainless Steels

2013-09-04

because of the importance of the phase balance in duplex stainless steels dss the producers fabricators and end users of these
products have a vested interest in maintaining a proper austenite ferrite balance today many of the industry standards for
procurement and fabrication of dss have specific requirements for austenite and ferrite levels in the base metal weld and heat
affected zone haz specific examples of this are the nace mr0175 iso15156 3 international standard and the asme bioprocessing
equipment standard although the importance of phase balance is widely accepted there are very few resources that provide
guidelines andrecommendations on how to accurately determine the level of austenite and ferrite in dss this manual aims to
provide such guidelines overall it includes the following written guidelines for measuring the levels of austenite and ferrite in dss
detailed information on acceptable existing and emerging laboratory and field methods for determining phase levels in base metal
welds and hazs discussion of the precision accuracy and limitations of the various measuring methods as relevant data is
currently lacking further data generation would be useful this is discussed and a summary of such topics is provided at the end of

this executive summary and in chapters 10 and 11

Stainless Steels for Design Engineers

2008

austenitic stainless steels lend themselves to a wide range of applications however they normally stiffer from poor wear resistance
and do not respond well to traditional surface treatments this volume the fruit of a current status seminar reflects the enormous
strides which have been made in the last few years in the study of the expanded austenite phase also called the s phase and the
development of new surface treatment techniques as well as the papers presented at the seminar the book contains selection

from related papers and a comprehensive bibliography of the literature on the subject from 1979 to 2000



Modeling and optimization of turning duplex stainless steels

2015

a complete up to date introduction to corrosion of stainlesssteels and metallurgical factors this fully updated second editionof
corrosion of stainless steels covers the tremendous advancesmade with stainless steels in recent decades includingapplications in
many new areas from marine technologies andoff shore oil production to power plants and the kitchen sink thisbook offers unique
insights into the corrosion mechanisms affectingstainless steels details problem avoidance strategies and helpsidentify corrosion
resistant capabilities for these remarkablealloys sponsored by the electrochemical society corrosion osstainless steels provides a
comprehensive introduction to the selection development and production of all types of stainless steels emphasizes how
metallurgical factors affect corrosionresistance examines the limitations of stainless steels within the contextof a discussion on
higher alloys takes an interdisciplinary approach that demonstrates thecombined effects of metallurgy chemistry and
electrochemistry oncorrosion resistance provides baseline knowledge and testing standards for stainlesssteels and facilitates
failure analysis for industrial purposes orlitigation related to equipment failure this is a much needed text for materials scientists

chemicalengineers corrosion specialists graduate students and anyone whoneeds to be brought up to date on this subject

Long-term Embrittlement of Cast Duplex Stainless Steels in LWR Systems

1987

this report reviews formation and effects of deleterious phases in complex stainless steels and weld metals emphasis is on
precipitation of intermetallic phases and their influences on mechanical properties and corrosion resistance other secondary
phases such as carbides nitrides and secondary austenite are also discussed since these often coexist with intermetallic phases
and in many cases they influence nucleation and growth rates of these as well as having a significant effect on properties the
influence of welding procedure and weld metal chemistry on precipitation behavior is considered practical detection of intermetallic
phases and how to define realistic acceptance criteria is covered the study concentrates on wrought duplex stainless steels and
weld metals although most results can be applied to cast material the report concludes that metallographic evaluation can provide
useful information about the presence and location of intermetallic precipitates in welded joints but the evaluation is subject to
interpretation evidence exists that some intermetallics can in most cases be tolerated acceptance of welding procedures should

therefore preferably be based on direct measurement of the properties of practical concern

Stress Corrosion Cracking Resistance of Duplex Stainless Steels

1995-10-31

this book describes the fundamental metallurgical principles that control microstructure and properties of welded stainless steels it
also serves as a practical how to guide that allows engineers to select the proper alloys filler metals heat treatments and welding

conditions to insure that failures are avoided during fabrication and service



Advances in Stainless Steels

2010

this is number 33 of the marine corrosion of stainless steels a publication of the european federation of corrosion efc part i of this
volume on the marine corrosion of stainless steels consists of five chapters and is concerned with tests that were conducted in
the 1990s on the corrosivity of european sea waters atlantic baltic english channel mediterranean and north sea towards three
types of stainless steels results from these two test programmes were presented at a european workshop on sea water corrosion
of stainless steels in trondheim in 1996 and at various corrosion conferences mostly in europe the other four chapters in part i
describe experimental procedures critical pitting temperature data crevice corrosion results and results from the mast biofilm

studies the remaining 23 chapters of the book are concerned with reviews and reports that develop the above topics

Thermal Fatigue of Austenitic and Duplex Stainless Steels

2001

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



Stainless Steels

1994-01-01

failure of offshore equipment leading to release of hydrocarbons has potentially serious safety environmental and financial
implications one important source of such releases is corrosion related failures of offshore process plant following failures of
duplex stainless steel in 2001 2002 resulting from chloride stress corrosion cracking the health and safety executive
commissioned a review of the offshore operation of duplex stainless steel process plant with respect to chloride stress corrosion
cracking this report reviews the occurrence and mitigation of chloride stress corrosion cracking in the uk offshore sector including

design fabrication repair and operation of offshore facilities

Introduction to Stainless Steels

1999

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 following a general overvie

High Nitrogen Steels and Stainless Steels

2004

one of two self contained volumes belonging to the newly revised steel heat treatment handbook second edition this book
examines the behavior and processes involved in modern steel heat treatment applications steel heat treatment metallurgy and
technologies presents the principles that form the basis of heat treatment processes while incorporating detailed descriptions of
advances emerging since the 1997 publication of the first edition revised updated and expanded this book ensures up to date and
thorough discussions of how specific heat treatment processes and different alloy elements affect the structure and the
classification and mechanisms of steel transformation distortion of properties of steel alloys the book includes entirely new
chapters on heat treated components and the treatment of tool steels stainless steels and powder metallurgy steel components
steel heat treatment metallurgy and technologies provides a focused resource for everyday use by advanced students and

practitioners in metallurgy process design heat treatment and mechanical and materials engineering

A review on pitting corrosion and environmentally assisted cracking on duplex

stainless steel

2023-04-18

materials covered include carbon alloy and stainless steels alloy cast irons high alloy cast steels superalloys titanium and titanium



alloys refractory metals and alloys nickel chromium and nickel thoria alloys structural intermetallics structural ceramics cermets

and cemented carbides and carbon composites

Guidelines for Measuring the Amount of Ferrite in Duplex Stainless Steels

2018-07-22

Stainless Steel 2000

2020-01-31

Stainless Steels

1996-04-19

Corrosion of Stainless Steels

1999-01-01

Intermetallic Phase Precipitation in Duplex Stainless Steels and Weld Metals

2005-04

Welding Metallurgy and Weldability of Stainless Steels

2021-04-14

Marine Corrosion of Stainless Steels

1986

Stainless Steel

2004



Improvement of Weld Properties of High Nitrogen Alloyed Stainless Steels (N Weld)

2003-09-03

Review of External Stress Corrosion Cracking of 22% Cr Duplex Stainless Steel

2005

Corrosion Tests and Standards

2000-01-01

Alloy Digest Sourcebook

2006-09-28

Steel Heat Treatment

2017

On the Origin of Crack Initiation in Duplex Stainless Steel During Cyclic Loading in the

VHCF Regime

1997-01-01

ASM Specialty Handbook
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