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Abstract

The demand of LNG tank and the constituting material, i.e., the Al5083 thick plate, increased due to
the rapid growth LNG market. To weld the AI5083 thick plate, the gas metal arc welding (GMAW) of
high current is necessary to increase manufacturing productivity incurred by the multi pass welding.
However, the arc welding vaporizes the volatile element such as magnesium (Mg). This phenomenon
changes the Mg composition of the weld metal and the mechanical properties. The study investigated the
weldability of Al5083 alloys after conducting high current GMAW. The AI5083 alloy was welded by using
different size of welding wires and high current (800-950A). As the arc current increased from 800A to
950A, the mechanical strength decreased and the secondary dendrite arm spacing (SDAS) increased. Even
though the arc current increased SDAS, the mechanical strength decreased due to the Mg loss in the
weldment. The large diameter of welding wire decreased the dilution of the weld, therefore increasing the
Mg content and the strength of the weld. For the reason, the content of Mg in welds was a major
parameter to determine the mechanical property for the high current GMAW. For the arc current between
800A and 950A, the yield strength of the weldments showed a relationship with the weight percent of Mg

content (Xmg): Y.S = 27.9(Xwmg)-11.
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Table 1 Chemical composition of base metal and filler metal

Mg Mn Cr Cu Fe Ti 7n Al
Al5083-0 4.52 0.41 0.12 0.06 0.21 0.14 0.13 Bal.
Al5183 4.94 0.75 0.05 0.06 0.21 0.11 0.15 Bal.
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Table 2 Welding parameters used in the study
Lo Welding . .
Current (A) Voltage (V) Shielding gas . Diameter of wire(mm)
speed (cm/min)
800 36
900 43 4.0
950 46 50 Ar
+ 20
850 36 50 Ho
900 38 5.6
950 39
Table 3 Cross section analysis of the weld
Current Wire diameter Bead Penetration Dilution
(A) (mm) width(mm) (mm) (%)
800 46.7 27.2 65.6
900 4.0 48.5 30.7 74.7
950 45.6 32.7 74.5
850 65.1 24.9 64.0
900 5.6 60.9 33.1 59.6
950 56.4 34.4 68.8
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Fig. 1 Effect of arc current and wire diameter on
SDAS in fusion zone
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Fig. 2 Micro Vickers hardness distribution with
respect to the welding wire diameter
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Table 5 Mechanical property at various welding

conditions
4.0mm wire 5.6mm wire
Y.S(%) | T.8(%) | Y.S(%) | T.S(%)
800A 83.9 91 - -
850A - - 92.9 94
900A 87.5 90.3 91.5 93.3
950A 85.4 87.2 89.4 91.6
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