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Effect of artificial ageing on intergranular corrosion of 6005A Al alloy
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Abstract: The effect of artificial ageing on the corrosion performance of 6005A Al alloy was investigated by hardness
test, intergranular corrosion test, optical microscopy and TEM observation. The results show that the intergranular
corrosion susceptibility of 6005A Al alloy is related to the artificial ageing time. The accelerated corrosion test reveals
that the intergranular corrosion(IGC) of 6005A Al alloy is low susceptible to in the beginning of the artificial ageing after
water quenched. However, IGC susceptibility increases with the increase of aging time, and reaches the peak value after
artificial ageing for 12 h, while the hardness is the highest. The overageing reduces the IGC susceptibility, however, the
slight pitting is produced. The increased IGC susceptibility is related to the grain boundary. The pitting susceptibility by
over ageing is evolved due to coarsening of the Q'-phase particles.
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Fig. 1 Corrosion micrographs of 6005A Al alloy after artificial aging time at 175 °C: (a) 10 min; (b) 5 h; (¢) 6 h; (d) 11 h; (e) 12 h;
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Table 1 Intergranular corrosion results of 6005A Al alloy

Dominating corrosion

Max corrosion

50
-20

B2 6005A HHE<AE 175 CIN AL 2k
Fig. 2 Hardness curve of 6005A Al alloy after artificial aging

time at 175 'C

20

60 100
Interrupted time/h

140

180

Time mode depth/pm

10 min Without local corrosion 0
lh Without local corrosion 0
4h Without local corrosion 0
5h Local light IGC 50
6h Local light IGC 100
Ilh Local light IGC 120
12h Local serious IGC 100
24 h Pitting 80
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Fig. 3 TEM images of grain boundaries of 6005A Al alloy after different heat treatment times: (a) 175 C, 10 min; (b) 175 C, 5 h;
(¢) 175 C, 12h; (d) 175 °C, 24 h

B4 6005A &< dh N TEM 4
Fig. 4 TEM images of grains of 6005A Al alloy: (a) 175 C, 10 min; (b) 175 C, 5h; (¢c) 175 'C, 12 h; (d) 175 'C,24 h
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Fig. 5 Conceptual sketch of IGC mechanism!'”
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Fig. 6 Conceptual sketch of microstructure and corrosion
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