214-206 yoye 2 0 Lo 16 0,93 1395 ol d )l ()0 SuilSo (wIiuo dlxo

o3 el dolinla
OV I o (SWGO

mme.modares.ac.ir

ll

Tyl

D

U'TA/;‘“/;:Z;;

9 ot T wlin pé (SHIChea 5o &5 yilo fad 9 (SWlo (olgs LIyl (s p
Sy I Kol 59 4w ke

zﬁgxﬁwéﬁf‘ngﬁlxégw‘l@hjww

Al oyl i g ple oKl wlge (wsipe o> (gl =1
Ol lypl Cais g ple oKl wlge cwline luisly -2
divandari@iustac.ir 1674613114 _:.,.8 o 0*

S dlis cleylb!

oS g, dlie

1394 ;110 :cdl,s
1394 (yugs 041 s
1394 (g 25 1colu s 4l

Omedige 5 nime sl (e S Sy 4 oS0y 4 b o Jlail (B g Jo> wlio 3 prtsesll g msite S ljlé 08 1531 L
Lt ol b wassie g puinegll (Shen (SWlasl ) Kig oYlail (Sole ol byl )y ¢35 ol | Ban ol oas a5
- i b o weised] (55 cilisio SVl 5 mysits 5 maisesl Lo cgliie (yrad &t o 59y &) Jlal 2 > o] S e

B 2y slagsesl cizen g gy S9SN 5 (6y95 Sy e (sl 2 plol JLadl 4 (22 gy b gy e g 9, OS5l 4l
i Celbud b glo &Y gyt OV Ladl S e Juad )3 ol Lt glis 28 plosl VLS (g9, 2 hyrm GRS (905 5 (2o Sren Sl Koz
1 s ol by o35 oy Sl 5 L s cqm painngll YLl )3 &5 5ypm0 13 5 so Sl (388 3 oS 5 51 9,50 10 Sl om S 5
b Gl Jlail plocl plgicoe (2195 G gt & maiste Br9 010 HLE L3 LS glis 23,5 oo sboml (gdloasl B Lo L 5 ianlis e ool

sizos)]

Loy gl ob ol s 3l 5;w,ﬂ YLail & G gyt g 9y oo juie SYLasl S i Juad (5 S Ol "~
YLl )3 oS 530 5 el dol clo 3 355 bl (6318 o Sl 5 St 3080 g~ it VL )3 & 35y ol 5l S 3 e
sl HUS 31 (318 e LS 5 Sl 05180 3 dlassl 9 STy Ol LS ol s )0 Do s 09Me @fwﬂ

Investigation of relationship between mechanical and interface properties in
dissimilar welding of aluminum and magnesium by friction stir welding
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ARTICLE INFORMATION ABSTRACT

Increasing usage of magnesium and aluminum light metals in the transportation industry has made
joining of these two metals one of the challenges for researchers and engineers. The aim of this study
was to investigate the relationship between mechanical properties of lap friction stir welded Al-Mg
plates and characteristics of the interface. Therefore, joining of aluminum and magnesium in various
conditions was conducted. Optical and scanning electron microscopy analysis, micro-hardness test and
tensile tests were performed on samples. The results showed that in the joints where Mg was on top, an
approximately 10 micron thick layer of intermetallic compounds is created, while in the Al-top joints,
approximately 1 mm thick intermetallic compounds with solidified microstructure were visible.
Mechanical test showed Mg-top joint has higher strength in comparison with Al-top joint. On the other
hand, hardness test of Mg-top joint showed more fluctuation than Al-top joint. Microstructural
investigation also showed that in the Mg-top joint, formation mechanism of intermetallic compounds
has occurred in solid state while in the Al-top joint, in addition to diffusion in solid state, eutectic
formation in the molten state and solidification has occurred.
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Table 1 Chemical composition of magnesium sheet used in the
welding process

Mg Zn Fe Si Al e
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Table 2 Chemical composition of Aluminum sheet used in the
welding process

Mn Fe Cu Al Mg yolie
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Fig. 1 Clamping fixture used for welding
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Fig. 2 The FSW tool used for all the welding processes
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2- Retreading Side (AS)
3- Advancing Side (RS)
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Fig. 4 Macrostructure of sections from different joiﬁts of (a)
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