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Iron-aluminum Alloy
Systems. Part 3. Welding
of Iron-aluminum Alloys
Harwood Academic
Publishers
Cast 214, 356-T6, and
Almag 35 aluminum plate
(3/8 in. thick) were
welded to wrought 5456
aluminum alloy plate (3/8
in. thick), using the gas
tungsten-arc process.
Commercial filler metals
4043, 5183, and 5556
were used. Two beads
were deposited on both
sides of a double vee
joint. It was determined
by radiography that the
weldments were of
excellent quality. No
defects were noted,
except for slight tungsten

inclusions in one weld. All
tensile test speciments,
with the reinforcements
removed, failed in the
cast member. The
weldments containing
Almag 35 casting yeilded
the highest tensile
properties. Although the
joint efficiencies of the
356-T6/5456 weldments
were low, the as-welded
properties of this
combination were
approximately equal to
the properties of the
214/5456 weldments. The
choice of filler metals had
little influence on the
weldment properties.
Dissimilar Aluminium
Alloys Woodhead
Publishing
In the recent decade a
quantum leap has been
made in production of
aluminum alloys and new
techniques of casting,
forming, welding and

surface modification have
been evolved to improve
the structural integrity of
aluminum alloys. This
book covers the essential
need for the industrial and
academic communities for
update information. It
would also be useful for
entrepreneurs
technocrats and all those
interested in the
production and the
application of aluminum
alloys and strategic
structures. It would also
help the instructors at
senior and graduate level
to support their text.
Processing, Properties,
and Applications
Butterworth-Heinemann
This publication is a
comprehensive book on
the welding of aluminium,
aimed primarily at
practising engineers and
students of welding
technology. After
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describing the properties
of wrought and cast
aluminium alloys, their
applications, alloy
designations and
composition, both in heat-
treatable and non heat-
treatable alloys, it goes on
to explain the process
variables in weld metal
transfer mechanisms, the
ways of overcoming
problems in GAS tungsten
ARC welding, and
distortion - also providing
numerical methods of
analysis. A thorough and
timely guide to all aspects
of aluminium welding.
TIG Welding of Aluminum
Alloys for the APS Storage
Ring - a UHV Application
Elsevier
Due to the wide
application of magnesium
alloys in metals
manufacturing, it is very
important to employ a
reliable method of joining
these reactive metals
together and to other
alloys. Welding and
joining of magnesium
alloys provides a detailed
review of both established
and new techniques for
magnesium alloy welding
and their characteristics,
limitations and
applications. Part one
covers general issues in
magnesium welding and
joining, such as welding
materials, metallurgy and
the joining of magnesium
alloys to other metals

such as aluminium and
steel. The corrosion and
protection of magnesium
alloy welds are also
discussed. In part two
particular welding and
joining techniques are
reviewed, with chapters
covering such topics as
inert gas welding, metal
inert gas welding and
laser welding, as well as
soldering, mechanical
joining and adhesive
bonding. The application
of newer techniques to
magnesium alloys, such
as hybrid laser-arc
welding, activating flux
tungsten inert gas
welding and friction stir, is
also discussed. With its
distinguished editor and
expert team of
contributors, Welding and
joining of magnesium
alloys is a comprehensive
reference for producers of
primary magnesium and
those using magnesium
alloys in the welding,
automotive and other
such industries, as well as
academic researchers in
metallurgy and materials
science. Provides a
detailed review of both
established and new
techniques for
magnesium alloys welding
and their characteristics,
limitations and
applications Both the
weldability of magnesium
alloys and weldability to
other metals is assessed

as well as the preparation
required for welding
featuring surface
treatment Particular
welding and joining
technologies are explored
in detail with particular
chapters examining
hybrid laser-arc welding,
laser welding and
resistance spot welding
Spot Welding of Aluminum
Alloys BoD – Books on
Demand
The Welding of Aluminium
and Its AlloysElsevier
Hot Pressure Welding of
Aluminum Alloys BoD –
Books on Demand
"Efforts to reduce vehicle
weight and improve
safety performance have
resulted in increased
application of light-weight
aluminum alloys and a
recent focus on the
weldability of these alloys.
Friction stir spot welding
(FSSW) is a solid state
welding technique
(derivative from friction
stir welding (FSW), which
was developed as a novel
method for joining
aluminum alloys). During
FSSW, the frictional heat
generated at the tool-
workpiece interface
softens the surrounding
material, and the rotating
and moving pin causes
material flow. The forging
pressure and mixing of
the plasticized material
result in the formation of
a solid bond region. The
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present work investigated
the effect of tool designs
and process parameters
on microstructure and
mechanical properties of
friction stir spot welds.
Different tool designs
were compared and
process parameters were
optimized for specific
aluminum alloy 6016
(AA6016) based on lap-
shear test. Effect of paint-
bake cycle on weld
properties was also
studied. Different failure
modes for welds were
proposed and discussed.
Material flow during FSSW
using a step spiral pin was
studied by decomposing
the welding process and
examining dissimilar
alloys spot welds which
allowed a visualization of
material flow based on
their differing etching
characteristics. The
formation and control of a
skew "Y" shape oxide
layer was investigated.
The movement of upper
and bottom sheet
material, and their mixing
during FSSW were
observed"--Abstract, leaf
iv.
The Resistance Welding of
Aluminum Alloys
Butterworth-Heinemann
The welding of butt joints
in 1100, 6061, 7075
aluminum by the hot
pressure welding process
with a vacuum
atmosphere has been

studied. Solid cylinders
were welded in a closed
die. The tensile strength
joint efficiency of 1100
aluminum welds was
100% at a welding
temperature of 600 C with
24% weld deformation
and also at 500 C and
44%. Alloy 7075 welded
at 490 C and with 20-30%
deformation exhibited a
joint efficiency of 100% in
the as-welded condition
and 93% in the T6
condition. The tensile
elongation of welds was
good, except for 7075
aluminum in the T6
condition. This was about
1%, which increased to
about 2% after postweld
diffusion treatment.
Abrasion of the faying
surfaces by preweld
relative movement of a
ringshaped specimen on a
flat sheet was of only
limited effect in improving
weld strength. Joint
efficiencies of 100%
(based on annealed
strengths) were achieved
with 1100 and 6061
aluminum, but not with
7075 aluminum. (Author).
Aluminium Welding The
Welding of Aluminium and
Its Alloys
Friction Stir Processing of
2XXX Aluminum Alloys
including Al-Li Alloys is
the latest edition in the
Friction Stir Welding and
Processing series and
examines the application

of friction stir welding to
high strength 2XXX series
alloys, exploring the past
and current developments
in the field. The book
features recent research
showing significant
benefit in terms of joint
efficiency and fatigue
performance as a result of
friction stir welding.
Friction stir welding has
demonstrated significant
benefits in terms of its
potential to reduce cost
and increase
manufacturing efficiency
of industrial products
including transportation,
particularly the aerospace
sector. The 2XXX series
aluminum alloys are the
premium aluminum alloys
used in aerospace. The
book includes discussion
of the potential future
directions for further
optimization, and is
designed for both
practicing engineers and
materials scientists, as
well as researchers in the
field. Provides
comprehensive coverage
of friction stir welding of
2XXX series alloys
Discusses the physical
metallurgy of the alloys
Includes physical
metallurgy-based
guidelines for obtaining
high joint efficiency
Features illustrated
examples of the
application of FSW in the
aerospace industry
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Friction Stir Welding
Butterworth-Heinemann
Because lithium is the
least dense elemental
metal, materials scientists
and engineers have been
working for decades to
develop a commercially
viable aluminum-lithium
(Al-Li) alloy that would be
even lighter and stiffer
than other aluminum
alloys. The first two
generations of Al-Li alloys
tended to suffer from
several problems,
including poor ductility
and fracture toughness;
unreliable properties,
fatigue and fracture
resistance; and unreliable
corrosion resistance. Now,
new third generation Al-Li
alloys with significantly
reduced lithium content
and other improvements
are promising a revival for
Al-Li applications in
modern aircraft and
aerospace vehicles. Over
the last few years, these
newer Al-Li alloys have
attracted increasing
global interest for
widespread applications in
the aerospace industry
largely because of soaring
fuel costs and the
development of a new
generation of civil and
military aircraft. This
contributed book,
featuring many of the top
researchers in the field, is
the first up-to-date
international reference for

Al-Li material research,
alloy development,
structural design and
aerospace systems
engineering. Provides a
complete treatment of the
new generation of low-
density AL-Li alloys,
including microstructure,
mechanical behavoir,
processing and
applications Covers the
history of earlier
generation AL-Li alloys,
their basic problems, why
they were never widely
used, and why the new
third generation Al-Li
alloys could eventually
replace not only
traditional aluminum
alloys but more expensive
composite materials
Contains two full chapters
devoted to applications in
the aircraft and aerospace
fields, where the lighter,
stronger Al-Li alloys mean
better performing, more
fuel-efficient aircraft
Cold Welding of
Aluminum Alloys
Elsevier
Welding of Aluminum
Alloys.
Iron-aluminum Alloy
Systems. Part 14.
Welding of Iron-
aluminum Alloys
Woodhead Publishing
The evolution of
mechanical properties
and its characterization is
important to the weld
quality whose further
analysis requires

mechanical property and
microstructure
correlation. Present book
addresses the basic
understanding of the
Friction Stir Welding
(FSW) process that
includes effect of various
process parameters on
the quality of welded
joints. It discusses about
various problems related
to the welding of
dissimilar aluminium
alloys including influence
of FSW process
parameters on the
microstructure and
mechanical properties of
such alloys. As a case
study, effect of important
process parameters on
joint quality of dissimilar
aluminium alloys is
included.
The Welding of
Aluminium and Its
Alloys CRC Press
The Advanced Photon
Source (APS) incorporates
a 7-GeV positron storage
ring 1104 meters in
circumference. The
storage ring vacuum
system is designed to
maintain a pressure of 1
nTorr or less with a
circulating current of 300
mA to enable beam
lifetimes of greater than
10 hours. The vacuum
chamber is an aluminum
extrusion of 6063T5 alloy.
There are 235 separate
aluminum vacuum
chambers in the storage
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ring connected by
stainless steel bellows
assemblies. Aluminum
was chosen for the
vacuum chamber because
it can be economically
extruded and machined,
has good thermal
conductivity, low thermal
emissivity, a low
outgassing rate, low
residual radioactivity, and
is non-magnetic. The
6063 aluminum-silicon-
magnesium alloy provides
high strength combined
with good machining and
weldability
characteristics. The
extrusion process
provides the interior
surface finish needed for
the ultrahigh vacuum
(UHV) environments
There are six different
vacuum chambers with
the same extrusion cross
section. The average
vacuum chamber length
is 171.6 inches. The
extruded vacuum
chambers are welded to
flange assemblies made
up of machined 2219
aluminum alloy pieces
and 2219 aluminum
vacuum flanges from a
commercial source.
A Study of Cracking
During Welding of
Aluminum Alloys
The Welding of Aluminium
and its Alloys is a practical
user's guide to all aspects
of welding aluminium and
aluminium alloys. It

provides a basic
understanding of the
metallurgical principles
involved showing how
alloys achieve their
strength and how the
process of welding can
affect these properties.
The book is intended to
provide engineers with
perhaps little prior
understanding of
metallurgy and only a
brief acquaintance with
the welding processes
involved with a concise
and effective reference to
the subject. It is intended
as a practical guide for
the Welding Engineer and
covers weldability of
aluminium alloys; process
descriptions, advantages,
limitations, proposed weld
parameters, health and
safety issues; preparation
for welding, quality
assurance and quality
control issues along with
problem solving. The book
includes sections on
parent metal storage and
preparation prior to
welding. It describes the
more frequently
encountered processes
and has recommendations
on welding parameters
that may be used as a
starting point for the
development of a viable
welding procedure.
Included in these chapters
are hints and tips to avoid
some of the pitfalls of
welding these sometimes-

problematic materials.
The content is both
descriptive and
qualitative. The author
has avoided the use of
mathematical expressions
to describe the effects of
welding. This book is
essential reading for
welding engineers,
production engineers,
production managers,
designers and shop-floor
supervisors involved in
the aluminium fabrication
industry. A practical user's
guide by a respected
expert to all aspects of
welding of aluminium
Designed to be easily
understood by the non-
metallurgist whilst
covering the most
necessary metallurgical
aspects Demonstrates
best practice in
fabricating aluminium
structures
Sensing and Control in
Rapid Prototyping and
Keyhole Welding of
Aluminum Alloys
Friction Stir Welding of
High Strength 7XXX
Aluminum Alloys is the
latest edition in the
Friction Stir series and
summarizes the research
and application of friction
stir welding to high
strength 7XXX series
alloys, exploring the past
and current developments
in the field. Friction stir
welding has demonstrated
significant benefits in
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terms of its potential to
reduce cost and increase
manufacturing efficiency
of industrial products in
transportation,
particularly the aerospace
sector. The 7XXX series
aluminum alloys are the
premium aluminum alloys
used in aerospace. These
alloys are typically not
weldable by fusion
techniques and
considerable effort has
been expended to
develop friction stir
welding parameters.
Research in this area has
shown significant benefit
in terms of joint efficiency
and fatigue performance
as a result of friction stir
welding. The book
summarizes those results
and includes discussion of
the potential future
directions for further
optimization. Offers
comprehensive coverage
of friction stir welding of
7XXX series alloys
Discusses the physical
metallurgy of the alloys
Includes physical
metallurgy based
guidelines for obtaining
high joint efficiency
Summarizes the research
and application of friction
stir welding to high
strength 7XXX series
alloys, exploring the past
and current developments
in the field
Welding of Aluminum
Alloys

Included are hints and tips
on how to avoid some of
the pitfalls of welding
these sometimes
problematic materials.
The content is both
descriptive and
qualitative, and the
author has avoided the
use of mathematical
expressions to describe
the effects of welding.
This book is essential
reading for welding
engineers, production
engineers, production
managers, designers and
shop-floor supervisors
involved in the aluminium
fabrication industry."--
BOOK JACKET.
A Study of the
Mechanisms Involved
in Friction Welding of
Aluminum Alloys
Aluminum alloy 4943,
specifically developed for
arc welding, offers higher
tensile and yield strength
than AA 4043 and AA
4643 while maintaining
weldability characteristics
such as fluidity,
shrinkage, solidification
range, and low weld
cracking sensitivity[1].
Thus, it has become a
preferred filler material
option for high quality,
repeatable welds,
especially for 6xxx series
aluminum. However, the
strength and applicability
of aluminum alloy welded
joints with AA 4943 filler
material remains limited

despite excellent
weldability. Previous
studies[2] have shown the
promise of introducing
ceramic nanoparticles into
the aluminum alloy filler
material to enhance
mechanical properties
and avoid problems
typically associated with
aluminum welding, such
as solidification cracking.
This idea has been
extrapolated to AA 4943,
which can be modified to
produce welds with
nanocomposite filler
material. Any perceived
benefits would have
implications for many
industries, in particular
bicycle manufacturing
which commonly uses AA
6061 for frames. By
introducing TiB2
nanoparticles into AA
4943 to produce welds of
popular aluminum alloys
through gas tungsten arc
welding (GTAW), the
effects of this
nanocomposite filler were
studied through
characterization methods
including microhardness
testing, microstructure
determination, and tensile
testing. Little to no
enhancements to
mechanical properties
were observed for welds
with AA 4943 TiB2
nanocomposite filler when
compared to welds with
AA 4943 reference filler.
Large clusters of TiB2
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nanoparticles were
observed in the secondary
phase of the
nanocomposite AA 4943
following casting and also
observed in the as-welded
samples in the weld zone.
These clusters may be
hindering ductility and
providing a brittle fracture
surface, lowering ultimate
tensile strength of the
samples and offering no
grain size refinements.
Additional manufacturing
methods for the
nanocomposite filler, such
as extrusion, may offer a
solution to the TiB2
clustering effect and
superior nanoparticle
distribution.
Friction Stir Welding of
2XXX Aluminum Alloys
including Al-Li Alloys
The welding of structural
materials, such as
aluminum alloys 6063,
6061 and 6005A, does
have an adverse influence
on the microstructure and
mechanical properties at
locations immediately
adjacent to the weld. The
influence of heat input,
due to welding and
artificial aging, was
investigated on aluminum
alloy extrusions of 6063,
6061 and 6005A. Uniaxial
tensile tests, in
conjunction with scanning
electron microscopy
observations, were done
on the: (i) as-provided
alloy in the natural

temper, (ii) the as-
provided alloy artificially
aged, (iii) the as-welded
alloy in the natural
temper, and (iv) the as-
welded alloy subject to
heat treatment. The
welding process used was
gas metal arc (GMAW)
with spray transfer at
approximately 140-220
amps of current at 22-26
volts. The artificial aging
used was a precipitation
heat treatment for 6
hours at 360oF. The
aluminum alloys of the
6XXX series contain
magnesium (Mg) and
silicone (Si) and are
responsive to
temperature. Optical
microscopy observations
revealed the influence of
artificial aging to cause
change in both size and
shape of the second-
phase particles present
and distributed through
the microstructure. The
temperature and time of
exposure to heat
treatment did cause the
second-phase particles to
both precipitate and
migrate through the
microstructure resulting in
an observable change in
strength of the material.
Uniaxial tensile tests were
conducted for desired
specimen thicknesses for
sake of comparison.
Section 6.4.2-2 of the
2010 Aluminum Design
manual discusses

provisions for mechanical
properties of welded and
artificially aged aluminum
light poles, fabricated
from aluminum alloy 6063
and 6005A. A basis for
these provisions was the
result of older round-robin
testing programs [2, 3].
However, results of the
studies were never placed
in the open literature.
Hence, the focus of this
study was to determine
the expected mechanical
properties of welded and
artificially aged 6063,
6061 and 6005A
aluminum alloys and
publish the results.
Tensile tests revealed the
welded aluminum alloy to
have lower strength, both
yield and ultimate tensile
strength, when compared
to the as-received un-
welded counterpart. The
impact of post-weld heat
treatment on tensile
properties and resultant
fracture behavior is
presented and briefly
discussed in light of
intrinsic microstructural
effects and nature of
loading.
This memorandum
describes the fusion-
welding characteristics,
mechanical properties,
and stress-corrosion
behavior of high-strength,
weldable aluminum alloys.
These are defined as
alloys in which sound
welds can be produced
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and in which at least 50
and 70 percent of the
maximum base-metal
strength can be retained
in the as-welded and post-
weld-treated conditions,
respectively. Careful
selection of joining
method and filler metals
as well as close control of
joining-process
parameters is necessary
to produce high-strength
aluminum weldments.
Highest strengths and
weld-joint efficiencies in
high-strength weldable
alloys are achieved with
the use of postweld aging
and/or mechanical
treatments. The best
combination of highest
strengths and good
welding characteristics is
found in the 2000 and
7000 alloy series. As
compared with the 2000
and 5000 alloy series, the
7000 alloy as a class
suffer three major
property disadvantages:
(1) their tendency to be
notch sensitive, (2) their
tendency to exhibit low
toughness at low

temperatures, and (3)
their much greater
susceptibility to stress-
corrosion cracking.
Nonetheless, several
relatively new 7000 series
alloys have been
developed which show
reasonably good notch
toughness to -423 F and
which are considered
competitive with the 2219
and 2014 alloys for
cryogenic applications.
(Author).
Light Metal Alloys
Applications
The purpose of this report
is to summarize the
present state of
aluminum-welding
technology. The major
topics covered are: Basic
metallurgy of various
heat-treatable and non-
heat-treatable alloy
classes; welding
processes used for joining
aluminum with emphasis
on newer processes and
procedures which are
considered important in
defense metals industries;
welding characteristics of
various alloys; comparison

of tensile properties,
cracking tendencies,
notch toughness, and
stress-corrosion
characteristics of various
weldments; dissimilar
metal welds; and causes
of porosity and cracking
of aluminum welds and
the effect of porosity on
weld strength. (Author).
Welding Aluminum and
Aluminum Alloys
Corrosion behaviro of
spot-welded aluminum-
alloy (alclad 24S-T3, 24S-
T3, alclade XB75S-T6,
XB75S-T6, and R-301-T6)
panels of varying weld
quality was determined.
Tidewater and weather
exposure tests were made
and the results were
evaluated largely in terms
of distribution of corrosion
products and effects on
weld strength.
Metallographic
examinations of several of
the alloys were also made
to determine the extent
and type of corrosion
attack associated with
various welding and
exposure conditions.


