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The 5" International Friction Stir Welding Symposium attracted 186 attendees, a record for this event, and

61 papers were presented on a variety of topics associated with friction stir welding.

Delegates came from 23 countries from every inhabited continent of the world, including delegates from as
far as New Zealand and Australia, South Africa, Brazil and China for the first time, as well as strong

delegations from North America, Europe and Japan. Much of the success was due to the hard work done

by our co-hosts, the Institut de Soudure.

The importance of this event was underlined by the association of several other events with the

Symposium.

Many of the delegates took the opportunity to visit the Institut de Soudure's nearby friction stir welding

laboratory, where their two machines were on show, and demonstrated.

¢« Photograph courtesy of Institut de
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Session Author
Session 1: PROCESS DEVELOPMENTS

G Sylva, R Edwards and T Sassa

Paper

A feashility study for self reacting pin tool
welding of thin section aluminium

F Mane, D Allehaux and B Esmiller

Session 2A: MODELLING/METALLURGY

R W McCune, H Ou, C G Armstrong and M Price

Development of the bobbin tool technique on vanous aluminium alloya

Madelling friction stir welding with the finite element method - a
comparative study

Ch Desrayawd, P Heurtier, D Allehaux and F Montheillet

Thermomechanical and microstructural modelling of the faction stir
welding process

F Palm, U Hennebohle, V Erofeev, E Karpuchin, O Zaitzev

2B: APPLICATIONS (AUTOMOTIVE AND
JF Hinrichs, G B Smith, B F Orsini, R J DeGeorge, B J
Smale and P € Ruehl,

Session

Tmproved verication of Fovi-process modelnng relating 1o the ongin
of materal plagicity
AEROSPACE)

Eriction stir welding for the 21* Century automotive industry

R Talwar, J Baumann, R Ledench, L Pionke, M Matlack, D
Bolser, W Arbegast. C Allen

Friction stir welding of complex curvature airframe structures (This
manuscript is not available)

5 Sheikhi J F dos Santos and S Lasch

0 the formability of Tnclion sir welded alummium tanored welded
blanks

Session

3A: METALLURG RU URE
B J Connally, A J Davenport, M Janyaboon, C Padovani R
Ambat, S WWilllams, D A Price and A Wescolt,C

Goodfellowand C-M Lee

ORROSION

Localised cormosaon of friction stir welds in aluminium alloys

C Genevois, A Deschamps, A Denguin

Charactensation of the microstructural evolution during friction stir
welding of aluminium alloys: a comparative study of 5251 and 2024
alloys

H J Liu, H Fujii, K Hogi

C R Bird

Wear behaviour of hard alloy tools in the fnchion sbr welding of
ACAA+30vol %SiCp aluminum matrix composite

The inspection of friction stir welded aluminium plant

T Vugrin, G Staniek, W Hilliger, C Dalle Donne

Mon destructive detection of flaws in FSW and their metallographic
characterization

A Lamarre, O Dupuis, M Grenier
4A: METALLURGYMICROSTRUCTURE

Y S Sato, H Watanabe S H C Park. H Kokawa

Session

Fonable array multi-techriques instrument for the inspection of FSW.
{This manuscnpt is not available)

Grain growth in friction sir welded Al alloy 1100 dunng post weld heat
treatment

n, ang, Y Ji, un

4B: PROCESS DEVELOPMENT
T Mishihara, ¥ Nagasaka

Session

‘%

Friction stir welding of aluminium cast alloy

Development of micro-FSW

H Fuji. ¥ Takada, N Tsuji, K Mogi

Friction stir welding of ultrafine grained matenals

C Fuller, M Mahoney, W Bingel

5A: APPLICATIONS
C R Clark

Session

A study of friction slir processing tool designs for microstructural
madifications as demonsirated in aluminum fusion welds

Production of nuclear fuel plates usng friction stir welding

J Thompson

5 axiis FSW gantry machine for defense, aerospace and general
apphcations

A Meyer and C Schilling
S5B: COPPER ALLOYS/MAGNESIUM AL

K Savolainen, J Mononen, T Saukkonen, H Hanninen J

Session

nction stir welding senal production of aluminium drying trays for the
food industry

oYs

Koivula Friction stir weldability of copper alloys
FSW to seal 50mm thick copper camsters - a weld that lasts for
L Cederguist 100,000 years

F Valowitch, J-E Masse, T Baudin, B Da Costa, JC
Goussain, W Saikaly, L Barrallier

Microstructure and mechanical properties of friction shr welded Mg
alloy AZ91




Session 6A: STEEL

C D Sorensen, T W Melson S M Packer. R J Steel,

Innovalive lechnology applicalions in FSW of high soltening
temperature matenals

M Hirakawa, H Yamamoto, T Shinoda, H Takegami

Hirano, K Okamoto, K Aota. M Inagaki

Session 6B: MECHANICAL PROPERTIES

M M Attallah, H G Salem

Mec hanical gg%mes of friction stir weldlﬁ |ﬁl‘ll for mild steel
M urgic al and mechanical propenes of Incticn sir w ultra ine

grained steel

Effect of friction stir welding process parameters on the mechanical
properties of the as-welded and post-weld heal treated AAZ005

M Ericsson, R Sandstrom

Fatigue of FSW overlap joinis in aluminium welded with different ool
designs.

J Kiastrup Knstensen, C Dalle Donne, T Ghidni, J T
Mononen, A Norman, A Pletras, M J Russell, $ Siater

Session 7A: STEEL

S HCPark, ¥ S Sato, H Kokawa, K Okamoto, S Hirano, M

M Fukumolo. T Yasul. ¥ Shimoda. M Tsubaki, T Shinoda

Properies of TNCion SUr weloed Jonts 10 e alumimum #loys 2024,
5083, B082/6060 and TOTS

Bult welding between dissimilar melals by friction stirrin
Effect of microstructure on comosion of frickion stir welded 304
stanless steel

In$al{=
asui, T Ishil, imoda, M Tsubakl, M Fukumaoto,

Shinoda

7B: METALLURGY/MICROSTRUCTURE
Z Loftus, J Takeshita, A Reynolds, W Tang

Session

Friction stir welding between aluminium and steel with high welding
speed

An overview of friction stir welding Beta 215 titanium

Z W Chen. R Maginness

Form ation of weld zones during friction stir welding of aluminium

J Yan, M A Sutton, A P Reynolds

Session 8A: MODELLING

C Gallais, A Denquin, A Pic, A Simar, T Pardoen, Y
Brechet

Process-stucture-property relationship for nugget and HAZ region of
AA2524-T351 FSW joints

Modelling the relationship between process parameters, microstructural
evolutions and mechanical behaviour in a friction stir welded Gxxx
Auminium allay

J H Record, J L Covington, T W Melson, C D Sorensen, B
W Webb

M Strangwood. C L Davis. M M Aftallah

8B: METALLURGY/MICROSTRUCTURE
R W Fonda_J F Bingert. K J Colligan

Session

Fundamental characterization of frictien stir weldin
Microstruciural development and modellng in Tnction sir welds of

strain-hardenable Al alloys

Texture and grain evolutions in a 2195 friction stir weld

J D Robson, A Sullivan, H R Sherclifl.G McShane

Microstructural evolution durng friction stir welding of AAT449

G Luan, S Lin, P Chal, H LI

Session 9A: DISSIMILAR MATERIALS

T Shirbayanagi. M Maeda

Friction stir welding In large 6063 Al extrusions manufacturing

Charactenstics of microstructure in dissimilar FSW |oinis of 5083/6061
Al alloys

U A Merado. T Ghidini, C Dalle Donne, R Braun

Fatigue and cormosion properties of friction stir welded dissimilar
Auminium alloys

|H Gérard, J hrstrom

Session 9B: MODELLING

L Fourment, S Guendoux. M Miles, T Nelson

Friction stir wekding of dissimilar alloys for aircran

|

Numerical simulation of the friction stir welding process using both
Lagrangian and arbitrary Lagrangian Eulenan formulations

H Schmidi. J Hattel

Modelling thermomechanical conditions at the toolimatrix interface in
friction stir welding

Z Feng, X-L Wang, 5 David, P Sklad

Session 10A: PROCESS DEVELOPMEN TS

P A Colegrove H R Shercliff, T Hyoe

Prediction of residual siresses and property distributions in friction stir
welds of aluminium alloy 8061-T6.  (This manuscript is not available)

Development of the TrivexZ friction stir weldng tool for making lap
welds

W J Arbegast, C D Allen

Friction stir welding of complex curvature parts using rapid
configurable woling

[R Zefller, S Lomolino, J F dos Santos, T Donath, F
Beckmann, T Lippman, D Lohwasser

Session 10B: MODELLING

T Kaligren, L-Z Jin, R Sandstrém

A study on matenal low in FSW of AA 2024-T351 and AA 6056-T4
aloys Modelling

Finite element modelling of friction stir welding on copper canister

Simar, T Pardoen. B de Meester

Influence of friction stir wekding parameters on the power input and
temperature distribution in aluminium alloys

rove, H ercl|

11A: FRICTION STIR SPOTWELDING A
T-Y Pan, A Joaquin, D E Wilkesz, L Reatherlord JM
Nicholson Z Feng, M L Santella

Session

Modelling the fric tion stir welding of aerospace alloys
D MODELLING

Spot friction welding for sheet aluminium joining

A C Addison. A J Robelou

T De Vuyst, L D'Alvise, A Simar, B de Meester, S Pierret
11B: PROCESS DEVELOPMENTS

M F Zaeh, D Eireiner, L Papadakis

Session

Friction stir spot welding - principal paramelers and their effecis
TMVErse analysis Using a genetic algoninm 1or e finite elem ent

modelling of friction stir welding

Friction stir welding with modem milling machines/ requirements,
approach and application

K J Coligan, S K Chopra

Examinalion of materal flow in thick section friction stir welding of
auminum using a slop-action lechnique

R Perinet, J C Goussain, B Da Costa

Comparison of the mechanical and comosion behaviour between
friction stir welded joints and MIG welded joint in 7020 aluminium alloy




Proceedings

The proceedings of this highly successful symposium are available on CD-ROM. The papers presented
provided an overview of the current state of the art., presenting novel work, some incremental, but some

reporting significant advances in technology and applications.

The CD is also available from the Library at TWI Ltd. Please contact library@twi.co.uk

(Tel: +44 (0)1223 899000, Fax: +44 (0)1223 892588).

For FSW enquiries please email: friction@twi.co.uk




