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Table 1 Chemical compositions of test alloys (%)

Sample No. Cu Mg Si Cr Ti
1 Trace 1.00  0.85 0.15  0.02
2 0.50 0.95 0.8 0.15  0.02
3 1.0 110 0.80 0.20  0.02
4 1.40  1.10  0.80  0.20  0.02
5 1.80 110 0.80  0.20  0.02
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Table 2 Effects of Cu content and heat
treatment on susceptibility to intergranular

corrosion of alloys

Heat Susceptibility
treatment — pyace Cu 0. 5% Cu 1. 0% Cu 1. 4% Cu 1. 8% Cu
180 'C, 20min O O O a A A
180 C, 3~ 4h O ° ° ° °
180 C, 32h O O O O O

O —Pitting; A —Slight intergranular corrosion;
® —Well defined intergranular corrosion
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Fig. 1 Crosssectional observation of alloys
after immersion corrosion test

(a) —1% Cu alloy, 180 C x 3 h;
(b) —1.8% Cu alloy, 180 Cx 3h;

(¢) —1.8% Cu alloy, 180 T x 20 min



B EH 2

S, A Cu AR BRI EENS AFM g Si 5855 < it 18 JE7 et R0 P 119 52 T + 233 ¢

0.4

=
L

Maximum depths/mm
= =
p—t o]

2 SEE A T6 R b 1A JE s oK d i LU 8%
Fig. 2 Maximum depths of intergranular

corrosion after T6 temper
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Fig. 3 XRD spectra of phase structure of

alloys after T6 temper
(a) —1% Cu alloy; (b) —1.4% Cu alloy; (c¢) —1. 8% Cu alloy
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Fig. 4 Anodic polarization curves at T6 temper
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Fig. 5 Anodic polarization curves at
under-aged temper
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Table 3 Effects of Cu content and heat
treatment on %, and J o of alloys
T6 Under aged
Content
of Cu ® Jeore ¢ Joore
core/ MV / (BA* em™ %) core/ MV /(BA®cm™ )
Trace Cu - 726 85 - 741 0.087
0. 5% Cu - 721 120 - 725 2.2
1% Cu - 653 450 - 705 190
1. 4% Cu - 662 300 - 682 250
1. 8% - 661 510 - 685 440
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Fig. 6 Corrosion morphology and EDS analysis of 1. 8% Cu alloy at T6 temper

(a) —Corrosion morphology; (b) —EDS analysis
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Effects of Cu and age treatment on susceptibility to

intergranular corrosion of AFMg-Si alloys

HE Ltrzi, ZHANG Xiao-bo, SUN Qiu-xia, CUI Jian-zhong
( School of Materials and Metallurgy, Northeastern University, Shenyang 110006, P.R. China)

[ Abstract] By the immersion corrosion tests and electrochemistry tests, the effects of changing Cu content and varying age treat-
ments on the susceptibility to intergranular corrosion of AFMg-Si alloys have been studied. Phase structures of corrosion products were
analyzed by XRD and the corrosion morphologies were observed by SEM. T he results of immersion corrosion tests show that obvious
intergranular corrosion is detected on the alloys with over 0. 5% Cu and the maximum corrosion depth increases with increasing Cu
content after the precipitation treatment. Slight intergranular corrosion is found on the alloys with over 1% Cu after the under-aged
treatment. Pitting is observed on all alloys after the over-aged treatment. Results of electrochemistry tests indicate that %, varies to
positive and J o, increases with increasing Cu content. The ®,,, and J 4, under the under-aged condition are more negative and smaller

respectively than those under the precipitation-age condition.

[ Key words] AFMg-Si alloys; intergranular corrosion; Cu content; age
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