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Abstract- Friction stir welding as a joining process in solid state welding various alloys widely used metal,
particularly aluminum alloys. Although the low heat generated during the process does not melt the base metal, but the
thermal cycle applied to the sample, which reduces the mechanical properties of the junction. Recently, this method of
welding process is used in the cooling methods. In this study the microstructure and mechanical properties of 5050
aluminum alloy weld in two conditions: with friction stir welding in the air and on underwater friction stir welding was
studied.The results of underwater friction stir welding were compared with samples of friction stir welding in the air.
Results showed that the structure of the underwater welding was 36% more finely than welded structures in air and its
tensile strength was improved about 6%. Also, the SZ zone in underwater friction stir welding has a higher hardness
than friction stir welding in air.
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2. Underwater Friction Stir Welding (UFSW)

\FY

doudo -
5 039 el Cond cle ay il lasLT o5l
3 ey sk A das¥sd a4y e Vb (555 a4 el
R esliiul 3yee (pled 5 JE 5 Joo Ladles glio
wdlizes mbio )0 petwgd! 5l oolaal B8 L oo,S8 o
g 3550 i 3l Gt sl ST o oYLall 500
oozl s ' alexl Skl o, Kis> 285 8
30 Gpeliaddse yob 4 a5 Cwl Wl cll> 5 Shg>
osliil 3,50 meiogll slajldl o35 4y 5318 (slaLIT JLas!
Sl bwg ) Slez Sldas by, cnl o 285 M8
S bl 08 (o0 Djg0 Ald 5 A 90 ) S
Sloel b g ouds dalad g0 o S piioe Juad 0 )lg el g0
Slye JS e a5 Il ey Shaol 5 36 &)l
SoaSs 4 aiges 90 Jlasl o] (g i L aS o)l Jlis & |,
)bz anlb ojlsr b ) JSs 5o [YO] 008 00 &)
Lol oo eols las alesel SKlasl

e odd Sl o &l ax STFSW ol 3 Job jo
&3y oxd Jleel (Gl S (s 09doed 4l 58 058 4
dei oo Jlail Al SOl oly> ol o badiges
2 ls JS b wlge FSW sls Jlasl alsouial [¥or]
3hesliul dagtyy il (ol g ) Bsx (>
SBhol e wnlp > 0 GBS e
il o oolizél

olazel SKlasl 5 SKogz anlb o lgr b ) S5

1. Friction Stir Welding (FSW)

¥ Solads 1Y 555 AFAY sl ja (g9 g SIS (osdiho


https://dorl.net/dor/20.1001.1.10275940.1392.13.3.1.7
https://mme.modares.ac.ir/article-15-2436-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1392.13.3.1.7 ]

Ol)Sen 9 (839595 loduws

s Jladl (Sl (pled g slis b iy du Lie

SV GlaplesS ) g 5880 (owyp Glp g S8 O jse

S 59051 —¥-¥

[a] ASTM- E8 s Jastiwl wlul (2ot 9031 (sladiges
Gl o giluoolal g 00,05 i @l plg oKy Loy
o es cd b b s el oSy Gl Gsesl
oS YmMm/min oSws slgSE &5 1> Ce s 0 ool
a3 o plis |y 2nS ladiges (sobal i ¥ S b

Gaioss )0 ool 8,90 O 3 0 FSW anl b g ¥ Sk

-

Gz > oolatul 0,90 (dog,5e (o (gl HSS Il ¥ Sl

ol 3 Y JSS jo b plssl T 25 50 g len jo &l g8 50
;,‘.SJ., RGO P WRPRY K UL....J' b"] Py e 04 |=L‘>L§| FSW
saal V' Jgaz ;o eolitwl 990 ewied 5LIT G559 ]SO
olal 4 eSS oKy 5l eolaiul Lo lg,s el
Brs P05 00 )5 Sz A5 GlsS A yie gl V0 x) e exY
kil ad Gip 5l am ledigad wad 035 by 058 ol
»® 9 A3 )'...a..» ULQ}“" A.LH.JS O UM 9 04 G)ISOMLO
ol 1S o8 U o 4 G D jse 4 )5 50 adldl
2 Ogee) baiged (Jsb Cuzr 0 o) Sher anlp wal
2 s A 58 Gedbe Sl eslall b (0,8 e
b plonil Alises (59750 5 (S slace

o= L HSS Il o¥e8 iz 5l g ll Gadow ol o
@t oS5 Y iz po b eslanal SO by P
Shls S5l el awl oals 70 coslaul 5,90 HSS I3, o¥48
4 olge Uil J210 Caomn a4y azj0 £ aygly SO 150wl
30 g 00l dgly cpl 5l ol alhaze o )lg oo i > alaulg
S5 0595 7598 mly Seom 2305 (6955 b )l H5ee pln
ol yo oolainl 5y90 ogyee g9l HSS Il avaca ¥
B oo slid 1) s

Gl y ) andllac g (SIS gllio -Y-Y
Sz o oy oilenl (Slaol (5, Shgr el 5l o
3 00 g sladiged aial oy g Al 8 sliul) 1 oges
o g YUzl Slo 4 glows lp g Beslan
or Sl el G5 Jhe 095 ¥ N0 el
O5dsy Jolme o leaiged wils oflil (i 5 o)Ll
allas wad S 4l FO Gas 4 ead Ol
L iz glopleiS )5 5o oad and glaaiges o Lluy,
2obal el J8le 5 e (659 sSewg S 3l oolin]

0sliiul 590 000+ meirosll ST sloonds oS 5 Y Jgu>

Mg Si Mn Cu Zn

Cr \% Ti Al ole

VIVY . NYe L YYE o FY <efeA

<ofeed AR ooy RV Ay o0

C Si Mn Cr Mo Ni Co

W

v P S Cu Fe yole

SIAA O SIYY SN YIOY BIYY Ve FIYY

AZA1 S VA EEY K RN K WY A I B 4V R WSS

¥ 6olads 1Y 5,55 APAY sl ja (g9 g0 S (sdiho

YFA


https://dorl.net/dor/20.1001.1.10275940.1392.13.3.1.7
https://mme.modares.ac.ir/article-15-2436-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1392.13.3.1.7 ]

Ol)Sen 9 (839595 loduws

s Jladl (Sl (pled g slis b iy du Lie

Shssle s plle Jlail j1 (Sl g050 nl 0gbced onalie
DSl oo Ry 99 (nl 6 Kbex Jleel Ll il )0 e

Jbeley, -¥Y-¥
iy S g3l Sl Jole @l gy p o5 LT
O9n sotazel SBlaol gy 4 oad ) Khex slaaigas
g odal 3925 4 (g liSlug, SYe i85 Ll o
SEhaol ) Kasr 5l @ laml e 13 sl e
b a3y 0000 auiagll Jlail [lslon, A
SBhal g, a4 oad 5,4 aiges LSlan, VSO
(V) &b aw (S5 opl j0 s o lis |, Oy oalal
St (1) 5T SeilSege s il (V) (SZ) alezél asls
alio ;o als slail galacel Al )0 0ed co 00y VQ)IP
Pl eob oauay ol loads (Ko g 3, ol 4y a0l 58 L
S D (Sl S8 s Lo a4 a8 Cenl sazme jels
wlie TMAZ 45U o laals cwl ools 7 adlie (ol
Aed ool> S Cesr sl e Lo K sleasl B
Sob S5 4 HAZ asl g olocel o0 g 50 j0 a5

RN AV Y

FSW —Call g,y 4 00y (5, Sisgz (slodiges s 5y g I )
UFSW -

UFSW o,

FSW -4

D9y 4 ods (6 Kdgx ladiged LSl Cljo pgal £ KD

2. Thermal Mechanical Affected Zone (TMAZ)
3. Heat Affected Zone (HAZ)
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1. Base Metal (BM)
2. Retreating Side
3. Advancing Side
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