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Abstract: ZLL114A and 6061-T6 dissimilar aluminum alloys were welded by MIG butt welding process with welding
current of 112 A and welding voltage of 18.5 V. The microstructure and mechanical properties of welded joints were
analyzed by optical microscope (OM), scanning electron microscope (SEM), X-r-ay diffraction (XRD), microhard-
ness tester and universal testing machine. The results indicate that a-Al phase is the matrix of welded joint, and Al-Mg
and Al-Mg-Si precipitation are distributed in the matrix. With the welding speed of 340 mm/min, mechanical proper-
ties of welded joint are desirable, where the tensile strength is 195 MPa, and the fracture is characterized by plastic
fracture. The hardness analysis reveals that the average hardness values at the heat-affected zone on both sides of the
welded joint are lower than that of base metal, indicating softening phenomenon, and the minimum hardness appears in
the HAZ on 6061-T6 side, which is 95% of base metal.
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Tab.l Chemical composition of base metal and welding wire
%
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#H Si Mg Cu Fe 7Zn Mn Al
ZL114A  7.10 030  0.20 0.65 0.32  0.35 4kt
6061 0.65 1.38 0.44 0.32 0.12 0.11 A
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Fig.1 Schematic diagram of sampling location
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Fig.2 Schematic diagram of dimension of tensile specimen
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Fig.3 Macro morphologies of MIG welded joints of ZLL114A and

6061 aluminum alloy and microstructure in different regions

P2 M IREE X PR Y)Y EDS s E g R, 1l
DAL % 2], 05 41X pR DR dat R A 1% R AR A o 203 43
) A5 Bk 2L R, AR SR O D B AR i A A A
BT, R8I 58 R 2 R R R RN IR A A e AR SR
B DX I S f 2 2 S O R I A R A A A
M 20, K A B R IX G D 202 AL Mg, 19 1
TRE M AL-Mg VAR S A b B X GEK 2, F

b ST A Mg fid 5, O Mg, Si Ml iZ 4 M A 1 T4k

CE S ENTRIERTS AN

B4 72 KR4 2R

Fig.4 Microstructure of

*k2 BERXIHEDS

welded joint area

REMER

Tab.2 EDS point scanning results in the weld area %
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