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Parameters and Properties Analysis of 5A06 Aluminum Alloy
without Substrate TIG Welding Joint
JIANG Yuheng, ZHANG Hai, REN Haibin, YANG Wenbo

(Lanzhou Institute of Physics, Lanzhou 730000, China)

Abstract; The Girth welding experiment of 5A06 aluminum alloy with thickness of 6.5 mm was carried out by filler wire
and without substrate TIG welding process. Through the optimization of welding parameters, the appearance of weld was well,
meanwhile, the microstructure, mechanical properties and microhardness analysis of the welding joint under different welding
parameters were analyzed. The results show that the base metal is the original rolled structure,the welding joint is the dendrite
structure of the 3 distributed on the solid a-Al solution grain boundary. The average yield strength, tensile strength and
elongation of the welding joint is 151.1 IMPa, 374.59 MPa, 18.28%, which is 82.3%,98.7% and 63.6% of the base metal.
Compared with the microstructure, mechanical properties and microhardness ofthe different welding joint area, it is found that
the microstructure is more uniform, the mechanical properties are better and the microhardness is slightly higher at the position
with lower welding heat input.
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Tab.l Chemical composition of base metal
and filler wire (wt%o)
ME Si Fe Cu  Mn Mg 2Zn Ti EHE Al
5A06 040 040 0,0 090 58 50 002 5 g 100°C, 3h
0.80 6.8 0,0
0.05~ 4.5~ 0.06- TIG
ER5356 0.25 040 0,0 0.20 55 0.10 0.20 025 #=# )
e p 399.99% 3
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Tab.2 Welding process parameters
B (8 Hﬂ‘d#i Bl R SRR
ETas) R N HUTIE  HE vi(mnrsl) QI(L+min-)
Y 60 | 14 WA  {EHOA UN
2mm 1 FT% 120 200 80 8 19 20
, JESh 150 220 70 8 19 20
FT1 0 160 250 100 8 19 20
EEE 180 260 105 8 19 20
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Fig.l Schematic of welding groove dimensions
and welding sequence (mm) b
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Fig.2 Appearance of welded joints
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Fig.3 Change of welding parameters
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Fig.4 Microstructure of base metal
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Fig.5 Microstructure of bottom welding joint
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Fig.6 Microstructure of top welding joint
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Tensile test results of the welded joint
MPalJ51.11MPa 1828%, 98.7%
82.3% 63.6%
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Fig.8 Microhardness distribution of the welded joint
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