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Study on  Junction Corrosion of Magnesium Alloy Coupled With Aluminum Alloy and Protection

Effects of Different Surface Treatment

JIANG Bai-ling, YUAN Fang, YUAN Sen, SHI Hui-ying, YUAN Bing
(Xi’an University of technology, Shannxi, Xi’an, 710048)

Abstract: The corrosion behaviors of magnesium alloy coupled with aluminum alloy were investigated by applying GB/T
10125—1997 test criteria and using contrast test in this paper. The results showed that the galvanic corrosion occurrs on
magnesium alloy due to the lower electrode potential when the two alloys linked together, and the general corrosion was
accelerated. The suitable surface treatments on magnesium alloy can reduce the corrosion and the galvanic corrosion effect is
decreased. The Micro-arc Oxidation Coating was better than the other.
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Fig.1 The fixing scheme of specimen
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Table 1 The component of material using in this test

1 2\ /0
B R RRAR, .
Al Mn Zn Ca Si Cu Mg
AZ31 BE4E 2.5~3.5 0.2~1.0 0.7~1.3 ~0.04 ~0.05 ~0.01 NE
Cu Mg Mn Fe Si F35a Al
LY12 484 3.8~4.9 1.2~1.8 0.3~0.9 0.5 0.5 <l.5 Py

R2 TEFHRRRE ST BE MR ELRE (mg) K& BRABIE R

Table2 The juncture corrosion weightlessness and the effect of galvanic corrosion in different solution concentration

JE5 by B Et /24 b t,/48 h ty/72h
I
Am0 Am You Am0 Am Yas Am0 Am Y1
FETIK 5.66 7.25 0.28 5.76 8.40 0.46 9.17 10.32 0.13
5 %NaCl 7.80 11.64 0.49 14.24 24.07 0.69 16.46 30.29 0.84
10 % NaCl 11.35 26.43 1.33 17.39 36.05 1.07 23.25 44.06 0.90
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Fig.2 The effect of galvanic corrosion for magnesium
alloy coupled with aluminum alloy in different solution

concentration
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Fig.3  The corrosion morphology of magnesium alloy in

different solution concentration (72 h)
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Table3 The junction corrosion weight-loss of magnesium alloy, Cr treated and micro-arc oxidized alloy and the effect of

galvanic corrosion in different solution concentration

. 24h 48 h 72h
AL BE T %
AmO Am Va4 Am0 Am Yag Am0 Am Y7
FETK 7.80 11.64 0.49 14.24 24.07 0.69 16.46 30.29 0.84
5 %NaCl 1.38 1.05 -0.24 2.09 1.99 -0.05 3.98 5.68 0.43
10 % NaCl 1.15 0.59 -0.48 1.86 0.97 -0.48 3.21 3.12 -0.03
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Fig4 The effect of galvanic corrosion of untreated

chromated and micro-arc oxidized magnesium alloy
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Fig.5 The corrosion morphologies using different surface

techniques (72 h) (a) untreated (b) chromated (c) micro-arc

oxidized
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