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The Mechanical Properties Evaluation of the Welded Sheets of AA 3105
Aluminum Alloy Using Friction Stir Spot Welding (FSSW)

H. Rezaei Ashtiani’, M. Shafiee

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 technica problem during melting of aluminum alloys is one of the most
important reasons for devel oping application of friction stir welding for aluminum alloys. 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

hr_rezael @arakut.ac.ir : S 2SI S o g ook 55 3¢


mailto:hr_rezaei@arakut.ac.ir

77-874:;3..0 ¢1397 L)L':m..su‘g)l.e cla)La..i cc)\.e.‘:- JL“ c&)‘ﬁ‘ 6)&’5‘99.- ‘5)}U3}¢‘,l$ Q,ﬁc&b&uﬁ}du)u)w 78

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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1- Base metad

2- Heat affected zone

3-Thermo mechanical affected zone
4- Stir zone



79 77-874:;3..0 ¢1397 L)L':...a.u K} )Lé‘. cla)La..i cc)\.g.‘,» JL“ c&‘ﬁ‘ 6)&3‘99.- ‘5)‘9\.'.5 K} f*’b 4..1‘,;.1' ‘&b&“‘k}g,du)u)'&"’
[12] AA3105 5L7 sias JuKis ploond jols )5 Ao yo-1d 50

APl X42 N g sad,s 5,882 1 o35 688 T sl mel,l -2 Jsix

b o3 eslital sy5e (gdue ;S e (V) S0 ol 0l
Gl bl dd oyl &S philan e e 0L | (K0
g sl ALzl Shol oS Wl s
3l Jold G (nl 53 ez 250 Sla bl &S Al
WSk e b3

EEAnNG SRS Y RES R N|P (Tg) e Ol
Ll e il 43l ) e

s Yo AFer Sl Cepw 4w :(Rgv)v_}\)j: Cs o =
Ll el Ol aids 3 YO

ks V0 5) /0 lacalis L aG, s i() Gls cualies —

Ll el s_.JL>'=:}\

6)&3‘99.- G‘Ji o oalaiwl S aﬁfr:m,_.a-l‘)g.’i

)Ov\.}j—\; ‘_5)&.2-}} LgLA Cﬁ)) u,:ﬁ; )\J.e eﬁ (Y)J&.ﬁ L
BE RSV P OJJJTJEJ)‘}A JL’u\mJéfjﬂ ‘_§)LAZ>\ VSW

S Lad,s s edd oLl slaoilil 5 slal 55 (M50

1-Dwell Time
2- Rotationa Speed
3-Thickness

GO ae) 3 ol plal Dlids S o) 1 ) a5l
dox 3l WL s eie gldan aslizl Sl
ol 5 S liiee S T nl Gla el o fegs
Sl Co e Sl S0 S S, ol SO
) 3 1Al e B ubis LIl LS Ol Ll
S ol bl Gl B e n el
Shls & Y10 (Mjﬁ SUT Gla Gy slakes VL]
ghe 2 s en b ol K55 (Sos caslis
b ol ok sy A3l o 3,008 5 Slentla 5 Ladlea
SBaol o 5l S 0t Sl 4 g
Ll o Geos (pl s 1 st wil)l SUT cpl bzl
Lo SUT ) o s s ol O el
ol plnil sla e (SOG ol o s 4 AL
Gl bl Sl eslizal by o2 Cgo 4 CnSld 050
WS B op s e FReiy 5 P oS

RS

s olibi-2

Slaculis L ¥V 0 (Mjﬂ;w Gl ) andlas ol s
Aoy (MDdsdr S5 el ol oslizal e VO 5 ) /0
S S5 3l (o (D 3 sedins 155 plasd ols
Sl 3V Sl sds &l Ul ol s SO
il SWhol S Il Olse 4 55 HIBK, S
RGOV P WA VS50

Sl s Slles pbxl g Gl 2
oslizel FPAM iy s 55 oLSaws 31 (gladais 2l izl



77'874:53..0 ¢1397 C)\JM.JU})L&\ clA)La..i cc)\.e.‘:- Jl.w c&)‘ﬁ‘ 6)&.&‘,’- 6)}\}5‘9 f‘,.\.ﬁ 4.:}&4' c&‘)&ﬂj ‘;;LJ) LJ)J:A’ 80

Force(N)

.)Lq‘Qbﬁf&)%‘rﬁ%};"&w&j;)‘}aﬁ'zp

JIS-3136 skl 1 oslizal b odd sl gla o510 5 slasl =3 5

Force Data (N)
1400

4— Failure load(N)
1200 -

1000
800 r
600

Fracture Energy(l)

400 |

200

0 01 02 03 04 05 06 07 08 059 1

Extension(mm)

G3A1 5 98 Sled 5 0 (58 o3Il plomlor - 5l gel -3 IS
S eSS

S Al ol S e e U plbmlr -
Oladad unl 5 g Calises bl g Slalal ey Ko ol
ool S| g 5 0313 5 plade sl 53 1 edd als b
S o bV e 4 Dlakad (G5 s Sgeslen
Sl kel es 5 NaOH o S s Yo 5l oS5 Lls &S
Slalad e 5 S et Sln 208 gl LB o Skt
L5 L s INNOVA TEST g ot oS 5l 5

e P S ) 5 B0 e a5 o S O (550

el ok &l ok s JS-B136 51l ) eslizad
G gl ekt bl Glaipr ool e g
Jowssog Slis= (2iS olSaws ) oslizal b oS o 2is
KRS Y PR I PR E S K S e
BT ROUCRCVES) P I R PGS PO US|
bl v em/min oKas G cs w58 o 1S
fole i 5 bl g0 Jlosed 4 S Lo el
sal s 4 S (55 5 5 S e ) e
Sl b e aales (S (G5 e S
s Ab bl 5l e aSs 0T 3 o el O 68
sl plSowial 55 S s o5t o ol S e Ul

..\f;vn(bﬁ}\ sly s Sl 34
O 53 &S ol 0l W)l w55 Jlsses (1) IS s
Loy old Sl G35 S eSS Gl oY
Soye 3 oskie Ll ol esls Ol S aasd U 3 g
i S Ghales] B g el S (g S (ST
pe L3 e g CeSlE G5 s eam i
oy b oS 655 Ol ol s aaSs S

J‘Jj_wﬁ) Gh—ﬂ)ﬁuiwbdddbub_)ﬂ)‘bj_w



Force (N)
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Fracture Load N)
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