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Effect of Welding Current and Post-welding Heat Treatment on Microstructure
and Mechanical Properties of 7075 Aluminum Alloy TIG Welded Joint
KANG Hao, ZHANG Yang, ZHANG Ning, MA Keliang

(School of Materials Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract: 7XXX Al-Zn-Mg-Cu aloys are a type of widely applied high strength aluminum alloys, and their welding is a
critical challenge in engineering applications. Tungsten inert gas (T1G) welding is the main method of aluminum alloy arc
welding, in which the welding current is an important factor affecting the quality of the joint. In this paper, butt welding tests
were carried out on 7075 aluminum aloy plates by TIG welding with ER5356 welding wire as the filling material, and the
microstructure and mechanical properties of 7075 aluminum aloy TIG welded joint welded at different welding current were
studied, and the effects of different welding currents and post-welding heat treatment on the microstructure and mechanical
properties of the welded joints were investigated. The results show that the transition zone between the heat-affected zone and
the nugget zone of TIG welded joint is narrow, with no obvious interface or inclusion enrichment was formed. The nugget
zone show atypical as-cast solidified structure, which consists of «-Al equiaxed dendrites and intercrystalline second phases.
With the increase of welding current, the size of a-Al grains increase gradually, and the contents of Zn, Mg and Cu elements
all increase first and then decrease. After the post-welding heat treatment at 480 C x1 h+120 °‘C x24 h, most of the coarse
second phases disappear, the main aloying elements distribute uniformly, and the a-Al grains do not coarsen significantly.
Before and after post-welding heat treatment, the tensile strength and elongation after fracture of 7075-T651 aluminum plate
TIG welded joint both increase first and then decrease with
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Tab.1 Main chemical composition of 7075-T651 aluminum
plates welding wire (wt%)

Mk Zn | Mg | Cu | Ti |Mn|Fe| Cr| S | A

7075-T651 444k| 5.6 | 2.55| 1.4 |0.02|0.06| 0.2 | 0.2 | 0.08 | &
ER5356 /%2 | 0.01|4.92| 0.1 | 0.1 |0.15|0.16| 0.1 | 0.25 | 4v&:
K2 TIGREETIZSH
Tab.2 Main process parameters of TIG welding
TR | RRZATREE v | JREEEE v | I L | M (AP
I/A /(cm-min?) | /(mm-:s®) | /mm /Hz L
125
130 250 5 32 120 Ar
135
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Fig.1 Macromorphologies of TIG welded joints of 7075-T651
aluminum plates with at different welding currents
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Fig.2 SEM morphologies of different zones of TIG welded joints welded at welding current of 125 A
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Fig.3 EBSD inverse pole figures of transition zone
of TIG welded joints welded at different welding current
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Fig.4 EBSD inverse pole figures and distribution of grain size of nugget zone of TIG welded joints
with different welding current

i
%3 FERAT TIC RBELIRRNEE A
TEERREAY, %)

Tab.3 The contents of main alloying elements
in nugget zone of TIG welded joints
with different welding current (wt%b)

B, X & H T ER5356 #£42 Mg 7

JREZHL A Zn Mg Cu
125 30 33 0.7
130 46 35 11
135 34 22 0.6

K5 MR 125 A B TIG fRH
SARZIX 1Y EDS T4
Fig.5 EDS mapping results
of nugget zone of TIG welded joint
with welding current of 125 A
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Fig.6  SEM morphologies of nugget zone of TIG welded joints welded at different welding current
after post-welding heat treatment
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Fig.7 EDS mapping results of nugget
zone of TIG welded joint
after post-welding heat treatment
at a welding current of 125 A
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Fig.8 Room temperature tensile properties of TIG

welded joints with different welding current
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Fig.9 TEM anaysis of nugget zone of TIG welded joint
after post-welding heat treatment with welding current of 130 A
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