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The Influence of Shield Gas Ratio on the Toughness of
Al5083-O0 GMAW Weld Zone
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Abstract : In this study, the toughness was evaluated by using the instrumented Charpy
impact testing procedures for Al5083-O aluminum alloy used in the LNG carrying and
storing tank. The specimens were GMAW welded with four different mixing shield gas
ratios (Arl00%-+He0%, Ar67%+He33%, Ar50%+He50%, and Ar33%+He67%), and tested at
four different temperatures(+25, -30, -85, and -196C) in order to investigate the influence
of the mixing shield gas ratio and the low temperature. The specimens were divided into
base metal, weld metal, fusion line, and HAZ specimen according to the worked notch
position.

From experiment, the maximum load increased a little up to -85C, and the maximum
load and maximum displacement were shown the highest and the lowest at -196°C than
the other test temperatures. The absorption energy of weld metal notched specimens was
not nearly depends on test temperature and mixing shield gas ratio because the casting
structure was formed in weld metal zone. In the other hand, the others specimens was
shown that the lower temperature, the higher absorption energy slightly up to -85C but
the energy was decreased so mush at -196TC.

Key words: GMAW(Gas Metal Arc Welding), Absorbed energy(& 4ol ]), Mixing shield
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Table 1 Chemical compositions(wt. %)

Materials | Si | Fe |Cu({Mn{Mgi{ Cri{Zn!lTi

AlS083-O 0.40[0.40|0.10/0.70{4.45|0.150.25|0.14

AI5183-WY (0.10{0.27{0.01|0.58|4.55{0.11{0.06]0.11

Table 2 Mechanical properties

- Y. S T. S._ |Elong. E
Materials (kg/mm®)| (kg/mm?)| (96) |(kg/mm?)
Al5083-0 190 34.2 14 | 7.0x10°

AI5183-WY 186 32.7 14 7.0%x10°
-
< >
/
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R

Fig. 1 GMAW method
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Table 3 GMAW conditions

Pass [Voltage[Current|
numbert (V) (A)
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Table 4 tester and test condition

Model CIEM-30 Angle 142°
Capacity | 30kgs* m Speed 5m/sec
TORSEE, 25, -30C
Maker Japan Test temp. 85T, -1967C
Wald matal notch
AVAVAVA

008 ;
10 006 |

““““ E|

Fig. 2 Geometry of impact test specimen
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Fig. 4 Load-deflection curve for base metal
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Fig. 6 Load-deflection curve for Arl00%+He0%
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Fig. 7 Load-deflection curve for Arl00%+He0%
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Fig. 9 Relations between absorbed energy and
temperature for fusion line specimens
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