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Effects of Mgi7Al;z on Corrosion Behavior of AZ91 Magnesium Alloy

Sang-Hee Jo, Won-Chan Seo, Woon-Suk Hwang
Dept. of Metallurgical Engineering, Inha University 402-751, Inchon

Effects of heat treatment and Mg;,Al;, precipitates on the corrosion behavior of
AZ91 magnesium alloy were investigated in as-cast, homogenized(T4), and
artificially-aged(T6) conditions in deaerated chloride solutions. The AZ91 alloy
exhibits much better corrosion resistance in the Té condition than in other two
conditions. The open circuit potential of Mg ;Al;; intermetallic compound is more
noble than the Mg-3Al matrix of AZ91-T6 alloy. But, the galvanic coupling of
Mgi7Al 2 and the Mg-3Al matrix seemed to have little effect on the corrosion of
artificially-aged AZ91 alloy, as the effect of cathodic polarization of Mg ;Al,; is
smaller than that of Mg-3Al. From the result of the corrosion morphology investi-
gation, filiform attack is preferential than pitting in AZ91-T6 alloy. The corro-
sion resistance of the AZ91-T6 alloy is increased by decreased Al content of ma-
trix(3%Al instead of 9%Al) resulting from the precipitation of Mg;;Al;;. And Mg
17Al;2 precipitates play a role of physical barrier on the propagation of the fili-
form corrosion.
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Table 1. Composition of AZS1 alloy (wt%)

Al | Zn |[Mn | Si | Cu | Ca | Fe | Ni | Mg
8.05]0.6210.17|0.05 10.015(0.002/0.004/0.001 balA
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Fig. 1. Fabrication procedure of Mg,;Al,, interme-
tallic compound.
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Fig. 2. Variation of the open circuit potential of
AZ91 alloy as a function of time in deaerated 5%
NaCl solution saturated with Mg(OH), at 256C.
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Fig. 3. Microstructure of AZ91 (a) As-Cast, (b)
T4, (c) T6
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Fig. 4. Variation of the open circuit potential of
Mg, Al;, and Mg-3Al as a function of time in
deaerated 5%NaCl solution saturated with Mg
(OH); at 25TC.

vl ato] st o
3.2 pe| Huiy &3}

AZS1%E & ANEASE Alsrt 45% A
=9 Mg Al el 422 8 24N Aly
E 8~9%9 A 3%AEZ 74T Mg Al
122 2A el 24 Mg-3Al9) AAAY FA7
#E Fig. 49 Yetdidrh. gdef FAAde -
1.28VE2 24 (Mg-3Al1)¢] -1.59Ve] wl&] 0.3V
A= FAAAA7 &0 wdetd T oAfo] zupy
2 BAHY o, ple sMiazz L3 Fig
55 po Mg-3Alzte] HAHIE 1:128t9 A
Alg Zdte 2AA A ALY, 4mA/cm?Y £ 2
ZupddF{r z20 UL ¢ 5+ I
AaARel A Mg Alde ol& Hdys
B&E oF 15%Fxoln, B AP A&E
aRYAF Mg AlLLde UAzHARE
FEAT A 10~11%3 =9 HAREZL U
Aok olgt Z& Mg Al A Alo) ¢
AAw e WAste] i AFE msty] s,
Mg-3Alel & Mg ,Al,4e WHYE 10%,
25%, 50%, 100% 2 W3 A A Zuyd AHFE

=9



AZ91 w2V FEFFe] 2AAF oA E Mg,Al,e 4 313

-1.40

&
g 1-1.45
>~ —
< 2
& g
S {-150 2
& g
?, 4-1.565 D°<
£
> :
O :

ok 4-1.60

0 1000 2000 3000 4000
Time (s)

Fig. 5. Galvanic current density and potential of
galvanic couple of Mg-3Al and Mg,/Al,;.
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Fig. 6. Galvanic current density of galvanic cou
ple of Mg-3Al and Mg,;Al,, with area ratio of
Mg, /Al;, to Mg-3Al.

Fig. 7. Corrosion morphology of AZ91-T6.
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Fig. 9. Galvanic current density of galvanic cou-
ples of solid solution alloys and Mg, ;Al;»((10%)
in deaerated 5%NaCl solution saturated with Mg
(OH), at 25¢C.
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Fig. 10. Corrosion morphology of AZ%81-T4 im-
mersed at deaerated 5%NaCl solution saturated
with Mg(OH), at 25°C.
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Fig. 11. Filiform corrosion of AZ91 alloy after

potentiostatic polarization at an applied potential
of -1.60Vgce in deaerated 5%NaCl solution satu-

rated with Mg(OH), at 256°C (a) T4, (b) T6.
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