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The Mechanical Properties Evaluation of the Welded Sheets of AA 3105
Aluminum Alloy Using Friction Stir Spot Welding (FSSW)
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Department of Mechanical Engineering, Arak University of Technology, Arak, Iran
(Received 25 July 2017 ; Accepted 2 April 2018)

Abstract

Friction stir spot welding (FSSW) is atype of solid state welding that is used in the connection of small pieces and light
metal s such as aluminum alloy especially. The technical problem during melting of aluminum alloys is one of the most
important reasons for devel oping application of friction stir welding for aluminum aloys. In thisresearch, the effects of
important processing parameters such as tool rotation speed, dwell time, plunge depth of tool and sheets thickness on
the mechanica properties such as failure force and energy of FSS welded AA-3105 alloy have been experimentally
studied using micro hardness and tensile tests. Tensile-shear tests show four different fracture modes of weld failure
which consig of shear fracture, circumferential fracture, nugget pull out fracture and fracture in base material modes.
Theresults show that the weld strength drops with increasing the tool rotation speed. Strength and hardness of weld and
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weld zone increase and then decrease with increasing dwell time of rotational tool which it can be obtained an optimum
value of dwell time. Strength and fracture energy and load of welds increases with increasing the sheet thickness.

K eywords: Friction Stir Spot Welding, AA-3105 Aluminum Alloy, Weld Strength, Mechanical Properties.
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2- Heat affected zone

3-Thermo mechanical affected zone
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Force(N)

;bu)Ae.bﬁ,ad)kass-l‘.bb;ob.kj&:é}f,l}oﬁ-&}ﬁ

JI 8'3136 A)L\SLT.“‘ }‘ salai! \g ol ;')Gr.b" ‘5\.& o}‘.\}‘ K] Abﬁ‘ '3‘.!}-\9.-

Force Data (N)
1400

4— Failure load(N)
1200

1000
800
600

Fracture Energy(J)

400 |

200

0 01 02 03 04 05 06 0.7 08 029 1

Extension(mm)

5515 5 raled 5 e (5,5 0311 plomlr = 5 )l e -3 S
S LSS

S Al ol S G e U abmlr -
Olakas ) (5 g il bl 5 Oladad sw g Ko el
il 31 g 5 0305 B e (gl 3 1y e osls i
S 02 bV e 4 Dlakad G5 s s Sgeslen
I Ak s NaOH ¢Sk Yol oS5 s s
Slalad e 5 S e Sln 208 gl AL o Skt
ild U s INNOVA TEST g e olSius 5l 3

e e s 35 N0 e a5 0 S O (550

el o &1 ol s ASB136 51kl Sl eslizad L
S S ekt sl) Glair ol e g
Jowssoige Slis=(2iS olSaws ) oslizal b oS o iis
Sl S Jel ml el el sl 335 e Jols
S SS S Y G35 s Do DLl
bl Vem/min oKas S Cs w358 o OIS
dole piomen 5 ol sl 4 S Lo edd
ooal s 4 S8 (S35 5 5 S e ) e
Sl B e aalees (eSS (G5 e S
s b bl 5l e aaSs OF 43 o5 old Cd G
gl oomal 55 s s osd o ol SO e b

"J‘S&(’L’-J @iy Cws Sl 5
O 3 &S sl ol &)l w50 Jloses (1) IS s
Lo ols Cla G35 5 S CeSo Gl oY g
S Sl oskie (sl sl esls QLIS Kl b U g
o G LT e el 50 S
P s eld o (@ eSS (G5 5 e Ladsas
woarg b cnSs 50 Ol cl (s aSs S

)‘J}_Q_.'ﬁj &jn“?@)@@@b——jﬂ)b}_&"


https://jwsti.iut.ac.ir/article-1-186-en.html

[ Downloaded from jwsti.iut.ac.ir on 2025-07-20 ]

Force (N)
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Fracture Load (N)
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Hardness (VH)
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