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Effect of ambient temperature and humidity on porosity and mechanical
properties of 6082-T6 aluminum alloy profile MIG welded joints

REN Si-meng, REN Yi-bin,SONG Xiao-yu, LI Ying-dong, WANG Guo-jun
( Chinalco Materials Application Research Institute Co. , Ltd. , Beijing 102209, China)

Abstract; In different ambient temperature and humidity conditions, the welding experi-
ment was carried out on the 2 mm-thick 6082-T6 aluminum alloy profile by using MIG weld-
ing method. X-ray test, mechanical property test and bending property test were carried out
on the welded joints. The results show that the porosity and the size of porosity in the welded
joints increase gradually with the increase of absolute humidity. The distribution pattern of
weld porosity changes from point distribution to aggregation and chain distribution, and the
fracture position of welded joint also changes from the heat affected zone to the weld zone.
The increase of porosity and the existence of chain pores lead to the decrease of mechanical

properties of the welded joint, especially on bending properties.
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Table 1 Chemical compositions of 6082-T6 Al alloy and ER5356 wire(wt/% )

1 B Si Fe Cu Mn Mg Cr Zn Ti Al
6082-T6 0.7~1.3 0.5 0.10 0.4~1.0 0.6~1.2 0.25 0.2 0.1 i
ER5356 0.25 0.40 0.10 0.05~0.20 4.5~5.5 0.05 ~0.20 0.10 0.06 ~0.20 i
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Table 2 The porosity rate of 6082-T6 aluminum alloy welded joint with different temperatures and humidities
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Table 3 Absolute humidities under different temperatures

and relative humidities

BEE/C MANRE/ (g - m ™) HISHBE/% #3HBE/(g-m™)

30 362

40 4.82
14 12.05

50 6.03

60 7.23
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Fig. 1 Weld porosity and distribution of different

absolute humidities
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Fig. 2 Effect of absolute humidities on mechanical properties

of 6082-T6 aluminum alloy joint
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Table 3 Influence of absolute humidities on the
fracture location of 6082-T6 aluminum

alloy joints
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Table 4 Influence of different absolute humidities on
bending performance of 6082-T6 aluminum

alloy joints
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