#ZAFAT = A 10A A6 2, pp.158-165

A5083-0 GMA E&8 52| gz BsItA Sgll=0
s 2% &t

The Strength Evaluation of AlI5083-O GMA Welding Zone According to the Heat Input
and Mixing Shield Gas Ratio
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ABSTRACT

This study was to evaluate mechanical properties and toughness of the A15083-O aluminum alloy welding
zone according to the mixing shield gas ratio and heat input change. The GMA(Gas Metal Arc) welding of the
base metal was carried out with four different mixing shield gas ratios(Ar100%+He0%, Ar67%+He33%,
Ar50%+ He50%, and Ar33%+He67%) and three different heat inputs(low, medium, and high). To investigate
the Charpy absorbed energy of the weld zone, the specimens were divided base metal, weld metal, fusion line,
and HAZ notched specimen according to the worked notch position.

The different gas ratio and heat input had little effect upon the tensile strength. But Ar33%+He67% mixture
had the greatest mechanical properties considering that the more He gas ratio concentrations, the higher yield
strength and elongation. The maximum load and displacement of the weld metal notche specimen was so much
low more than that of the base metal, but fusion line and HAZ notched specimens showed almost same
regardless of the mixing shield gas ratio and heat input. The Charpy absorbed energy was lowest in weld metal
notched specimen, and increased in the fusion line, and HAZ notche specimen in order. Ar33%+He67% mixture
had the greatest toughness considering that the more He gas ratio, the higher absorption energy.

FRo7]%89] : GMA welding(Gas Metal Arc welding), Absorbed energy(&-5=°|144]), Mixing shield
gas ratio( H 37}t~ EH]), Weld metal(83H52%), Fusion line(£8A), HAZ(E Y
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Table 1 Chemical compositions(wt. %)
Materials Si|Fe|Cu|Mn|Mg|Cr|Zn| Ti
Al5083-O ]0.40|0.40|0.10(0.70|4.45|0.15|0.25|0.14
Al5183-WY 10.10/0.27(0.01{0.58|4.55/0.11]0.06|0.11

Table 2 Mechanical properties

Materials Y.S. T.S. Elong. E
(MPa) | (MPa) | (%) | (MPa)
Al5083-0 186.2 335.2 14 | 68.6x10°
Al5183-WY | 1823 320.5 14 | 68.6x10°
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Fig. 1 GMAW method
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Photo. 1 Macro-photograph and schematic diagram of
the weld section
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Table 3 GMAW conditions
Condition | Heat | Speed | Voltage | Current
Gas ratios input | (cm/min)| (V) (A)
L 50
Ar100%+He0% M 40 21
H 30
L 50
Ar67%+He33% M 40 23
H 30
L 50 220
Ar50%+He50% M 40 26
H 30
L 50
Ar33%+He67% M 40 29
H 30
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