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Abstract

Recently Al alloys are being used gradually for structural materials of transports. In welding of Al alloys used for
transports, good weldabilities as well as adequate mechanical properties of the welds should be ensured as structural
materials. In this study, the welds formation, macro and microstructural characteristics, generation of defects and
hardness distribution in welds of Al alloys of 5083, 6NO1 and 7NO1 by DCSP- and AC-GTA welding process, were
investigated. The deeper penetration was obtained in all welds of the alloys by DCSP-GTAW with He gas, compared
with those by using AC-GTAW. The 6NO1 alloy showed high susceptibilities to solidification cracking in weld metal
and liquation cracking in HAZ of the welding beads of both DCSP- and AC-GTAW process. The cracking ratio of
6NO1 alloy was increased with increasing of welding current. The porosity ratios in weld metal of all alloys used
were extremely low including all welding conditions of DCSP-GTAW. However, in AC-GTAW process, the porosity
ratios of the welds using Ar gas showed much higher values than those using He gas.
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Table 1 Chemical compositions of materials used

Chemical compositions (wt.%) Treatment
Materials L.
Si Fe Cu Mn Cr Zn Ti Al | condition
2017 0.560 0.24 3.77 0.710 0.60 0.025 | 0.0120 | 0.025 bal. T3
3003 0.270 0.72 0.15 1.110 - 0.0064 - bal. H14%
5083 0.120 0.18 0.05 0.610 4.79 0.110 | 0.0180 | 0.017 bal. H112°
6NO01 0.430 0.18 0.17 0.017 0.47 0.018 | 0.0180 | 0.012 bal. T6 *
7NO1 0.064 0.14 0.12 0.49 1.26 0.200 | 4.5500 | 0.034 bal. T5°
*Solution treatment (495~505T) — cold rolling — R.T. aging (over 96hrs at room temperature),
*2 Work hardening (without cold rolling), *3 As hot rolled. *4 Solution treatment (quenching from
525~535T) — aging (170~180C x8hrs ), *5 Aging (1207 X 24hrs)
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Fig. 1 Bead appearances and macrostructures of cross section of 5083 and 6NO1 welds
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Welding process: GTAW-DCSP, Shielding gas: He
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Fig. 2 Optical microstructures of the weld metal and near fusion boundary in DCSP-GTAW
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Fig. 7 Macrophotographs of crater crack in (a) 6NO1
and (b) 7NO1 welds in welding current 100A
of AC-GTAW with He gas
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