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ABSTRACT  Effect of both post-weld aging and solid solution plus aging treatment on the mi-
crostructures and mechanical properties of welded joint of 2519 aluminum alloy was investigated. The
results showed that after aging treatment more precipitates formed in ill-aged weld metal, hardness of
which increased as a result. However, microstructure and hardness of soft heat-affected zone (HAZ) that
suffered over—aging didn’t change obviously. The aging treatment increased strength of the welded joint a
little and reduced ductility. After solid solution plus aging treatment the continuous and netlike eutectics
in weld metal were decreased. At the same time a great number of needlelike precipitates emerged in both
weld metal and soft HAZ, which increased hardness of weld metal farther, eliminated softening of HAZ,

enhanced strength and ductility of welded joint.
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Table 1 Chemical compositions of base metal and filler wire (mass fraction, %)

Material Cu Mn Mg Zr Ti Fe Si \'% Al
2519 base metal 5.8 0.28 0.22 0.21 0.06 0.15 0.06 0.02 Bal.
ER2319 filler wire 5.96 0.30 0 0.12 0.17 0.14 0.04 0.06 Bal.
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Table 2 Pulsed MIG welding parameters

Wire Pulse Peak Pulse  Background Welding Average  Average

Parameters drive frequency  voltage time current speed current voltage
/m-min—1 /Hz /v /ms /A /cm-min~1 /A /V
Value 6.8 220 30 2.2 80 36.5 236 27
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Fig.2 Microstructures and precipitates morphology
of welded joint after aging treatment at 200 C
for 23 h (a) microstructures of weld, (b) pre-
cipitates morphology of weld, (c) precipitates
morphology of soft HAZ
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Fig.3 Microstructures and precipitates morphology

of welded joint after solid solution plus aging
treatment (a) microstructures of weld, (b) pre-
cipitates morphology of weld, (c) precipitates
morphology of soft HAZ
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Fig.4 Hardness curves of welded joint from weld

metal to base metal
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Table 3 Tensile properties of welded joint and base metal

Condition op/MPa 00.2/MPa /% Joint strength coefficient/%
As welded - 296 198 4.5 62
200 C x23 h aging treatment 310 230 3.2 65
530 C X2 h solid solution plus
420 315 6.4 88
200 C %23 h aging treatment
Base metal 477 440 10.1 —
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