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Aluminum alloys are largely <used because of their inherent good
properties. Nowadays, Sxxx series alloys are developed and one of their
new categories is Al-4.5Mg. High strength in this alloy is due to work
hardening. It has ultimate tensile strength of 330 MPa. The most important
challenge during fusion welding of this alloy is HAZ softening. The aim of
the present investigation is. to study the effect of pulse current on
mechanical and metallurgical properties of AA5083 aluminum alloy welds
through pulsed tungsten inert gas (TIG) welding process. Microstructures
of all the~welds were studied and correlated with the mechanical
properties. It was.seemed that pulse current, has an optimum amount to
reach the highest strength. All the welded specimens were failed within the
weld region. Pulsed welds showed fine grain structure due to thermal
disturbances and decrease in heat input. In general, hardness is lower in
HAZ region compared to the weld metal and base metal regions,
irrespective of welding technique, which is characterized by the coarse
dendrite grains and lack of the strengthener phase. Hardness was higher
compared to the continuous welds and this could be due to refinement of
grain structure. The best peak current should be selected between 220 &
240 A.
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Fig. 1. Schematic design of pulse current
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Table 1. Chemical composition of SO83AA and, wt%

Element Si Fe Cu Mn

Mg Cr Ni Zn Ti Al

5083AA 0.116 | 0.452 | 0.0268 | 0.722

4.38 | 0.0935

0.005 | 0.25 |0.0194 93.6

5183 Filler

Wire 0.2 0.35 0.15 0.5

4.01 0.1 0.05 0.25 0.1 93.1
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Table 2. Final parameters

Current, Ferequency, Welding speed, | Filler feed speed,
Weld Code A Hz cm/min cm/min
V1 260 2 9 120
V2 240 2 9 120
V3 220 2 9 120
V4 200 2 9 120
e U e e
Table 3. Effect of peak current on weld profile
Weld reinfo“; ile(:nen ¢ Weld root | Number of | Dilution Weld
" .
Code (h/w) (h/w) bands % quality
V1 0.16 0.13 4 45 A
V2 0.13 0.10 4 42 A
V3 0.11 0.07 4 39 A
V4 0.08 - 4 26 C

(A) Good (B) Acceptable (C) Low (D) Lack of penetration
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Fig. 6. Optical micrographs showing the effect of peak current on microstructure
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Table 4. Effect of peak current on Tension properties
Fracture path Fracture Reduction | Elongation Yield stress Ultimate Current
End Start position area% % (0.2%) stress A
Mpa Mpa

2 mm from | Weld HAZ 6.4 6.53 191 224.12 V1=260
weld center center
2 mm from | Weld HAZ 8.8 7.9 208 250.04 V2=240
weld center center
2 mm from | Weld HAZ 15.8 8.88 232 271.63 V3=220
weld center center
2mm from | Weld HAZ 24.17 13 251 286.37 V4 =200
weld center center

- - - - 14.7 285 330.14 BM
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Table 4. Effect of peak current on Bending properties

Current Bending o Maximum Maximum force .Mlmmum
Angle (°) . displacement
A face displacement N)
(mm) (mm)
Face 131 26.10 1772 39.59
V1=260
Root 133 24.56 1846 39.58
Face 131 26.14 1997 39.58
V2=240
Root 135 27.30 2334 39.59
Face 132 25.90 2319 39.58
V3=220
Root 134 27.17 2354 39.29
Face 133 27.98 2392 39.58
V4=200
Root 132 28.43 2718 39.58
Base - 133 24.59 3602 35.99
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[1] Richard D. Campbell, "Welding, Brazing and
Soldering”, ASM Handbook, Vol.6, Gas Tungsten
Arc Welding, The ASM Handbook Committee,
ASM International, 0% edition, 1997, 190-195.
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