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Effect of Welding Wires on Microstructure and Mechanical Properties of TIG

Welded Joint of LY12 Aluminum Alloy
CHEN He, YANG Chenggang, ZHENG Qiang, HE Yu, YU Aiwu

(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology, Nanchang Hangkong
University, Nanchang 330063, China)

Abstract:LY12 aluminum alloy was welded by using four kinds of welding wires with TIG welding method. The
microstructure and mechanical properties of the welded joint were investigated. The results show that Ti and Zr elements
additions in welding wires can refine the microstructure of weld metal. The microstructure of weld metal was dendrites with
welding wires ,without Ti, Zr or only with Ti. The mechanical properties of the welded joint is poor. The microstructure of the
weld metal is finer with welding wires with Ti, Zr, which show fine equiaxed grains, then the mechanical properties of the

welded joint greatly increase.
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Tab.l Chemical composition of base metal and welding wire (wt%)

Si Fe Cu Mn Mg Zn Ti Zr Al
LY12 0.5 0.5 3.8~4.9 0.3~0.9 1.2~1.8 0.3 0.15 - At
ER4047 12 <0.80 <0.03 <0.15 =<0.10 - - - At
ER4043 5 0.08 0.3 0.05 0.05 0.10 0.20 - AR
ER2319 0.2 0.3 5.8~6.8 0.2~0.4 0.2~0.4 0.1 0.1~0.2 0.1~0.2 At
El 0.2 0.3 5.8~6.8 0.2~0.4 0.2~0.4 - 0.26 0.33 i3
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Tab.2 Welding process parameters
SRR | REHE | EARE | BRER | BWER
/A /(mm-s™) | /(L-min™) /mm /mm
94 25 10 1.7 10
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Fig.2 Microstructure of welded joint with ER4043
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Fig.4 Microstructure of welded joint with E1
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Fig.5 Microhardness distribution of welded joint
with different welding wires
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- Tab.3 Tensile strength of welded joint with different

welding wires
¥4 R./MPa BLBRERE (%) | WHME
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