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Effects of Nd on the Corrosion Behaviors of Mg-Li-Al Alloys
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Effects of Nd content on the corrosion behaviors of Mg-8Li-4Al two phase
alloys were investigated through the potentiodynamic polarization measurement
and immersion test. Corrosion rates of the alloys, evaluated from the
potentiodynamic polarization results, decreased with increasing the Nd content.
The weight loss and corrosion rate, of the alloys obtained from the immersion test,
also decreased with increasing the Nd content. The Nd compounds(Mg,;Nds) pre-
cipitated at a-Mg/B-Li phase boundaries were found to play a role of sacrificial

anode, thereby increasing the corrosion resistance of Mg-Li-Al alloy.
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Table 1. Chemical composition(wt% ) of Mg-8Li-
4Al-xNd alloy

' element Li Al Nd Mg micro-
specimen structure
NO(Mg-8Li-4AlD) 8.15 4.08 - bal. a+§8
NI1(Mg-8Li-4Al-0.5Nd) 8.09 4.04 0.55 bal. a+f8
N2(Mg-8Li-4Al-1Nd) 8.13 4.04 1.05 bal. ea+8
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Fig. 1. Optical micrographs Mg-Li-Al alloys solu-
tion treated at 623°K for 2 hrs and aged at 348°K
for 2 hrs. Tested alloys are Mg-8Li-4Al (NO), Mg-
8Li-4AI-0.5Nd (N1) and Mg-8Li-4Al-1Nd (N2).
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Fig. 2. X-ray diffraction analysis of Mg-Li-Al
alloys solution treated at 623°K for 2 hrs and
aged at 348°K for 2 hrs.
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Fig. 3. Potentiodynamic polarization of Mg-Li-Al
alioys in a deaerated 0.03% NaCl buffered with
KH,PO;-NaOH(pH 7.0).

7t 98L vjrs £ w(Table 3), Yol Ndit}
Mg-Li-Al @39 W4 Z7tdd ve 9%
f 2 Aoz ZAHAY. Fig. 4= EIAEF
O BAEHS FAEAEE A 2FT e
24, Nd& #71stx e NOAHd) Bl Nd&
715 ABe A7 Rawge] dojd 2
I BAgs Zolyl AU NdH 7ol
o N2AHe ASd e BAvrge] o HA
=9, o]2l& A= Ndo| H

74512 & NO A|Heo| A Lio] rch@d g4&

Table 2. Corrosion properties of Mg-8Li-4Al-xNd
alloys in deaerated 0.03% NaC! solution{pH 7.0).
Tested alloys are Mg-8Li-4AI(NO), Mg-8Li-4Al-0.
SNA(N1) and Mg-8Li-4A1-1INd(N2)

element A 4 EW. Euy ler CR.

unit
specimen cm’ g/em® g V. pAfem® mpy
NO 0.95 1.68 10.82 -1.91 0.7391 0.65
N1 0.95 1.71 10.85 -1.79 0.7267 0.63
N2 0.95 1.74 10.87 -1.70 0.6825 0.58
A : erea.
d : density.

E.W. ! equivalent weight.

E.,, - corrosion potential

Ior: - cOrrOsion current density
C. R. . corrosion rate

Table 3. Corrosion properties of Mg-8Li-4Ai-x (x
=Nd, Y) alloys in deaetated 0.03% NaCl solution
{pH 7.0). Tested alloys are Mg-8Li-4Al (N0,Y0),
Mg-8Li-4AI-0.5Nd (N1), Mg-8BLi-4Al-1Nd (N2)
Mg-8Li-4AI-2Y (Y1) and Mg-8Li-4AI-4Y (Y2)

~Z element A d EW. Em" low CR.

unit
specimen om? g/fom® gV pA/cm’ mpy
Mg-8Li-4Al 0.95 1.68 10.82 -1.91 0.7321 0.65
(NO,Y0)
Mg-8Li-4Al- 0.95 1.71 10.85 -1.79 0.7267 0.63
0.5Nd(N1)

Mg-8Li-4Al-1INd 0.95 1.74 10.87 -1.70 0.6825 0.58
(N2)

Mg-8Li-4Al-2Y  0.95 1.74 10.89 -1.68 0.6571 0.56
(Y1)

Mg-8Li-4Al-4Y  0.95 1.79 10.92 -1.59 0.6135 0.51
(Y2)

A area.

d : density.

E.W. : equivalent weight.

E. o . coOrrosion potential.

ICO]’I
C. R. : corrosion rate.

: corrosion current density.
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Fig. 4. Scanning electron micrographs showing
corrosion morphology of Mg-Li-Al alloys after
potentiodynamic polarization test in a deaerated 0.
03% NaCl buffered with KiH,PO;-NaOH (pH 7.0).
Tested alloys are Mg-8Li-4Al (NO), Mg-8Li-4Al-
0.5Nd (N1) and Mg-8Li-4Al-1Nd (N2).
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Fig. 5. Optical micrographs showing corrosion
morphology of Mg-Li-Ai alloys after potentiody-
namic polarization test in a deaerated 0.03% NaCl
solution. Tested alloys are Mg-8Li-4AI(NO), Mg-
8Li-4Al-0.5Nd (N1) and Mg-8Li-4Al-INd(N2).
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Fig. 6. Scanning electron micrographs showing
corrosion morphology of Mg-Li-Al alloys after
potentiodynamic polarization test in a deaerated
0.03% NaCl solution. Tested alloys are Mg-8Li-4Al
(NO), Mg-8Li-4AI-0.5Nd (N1) and Mg-BLi-4Al-
1Nd (N2).
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Fig. 7. Ecope V8. Immersion time of Mg-Li-Al alloys
in a deaerated 0.03% NaCl buffered with KH,PO;-
NaOH (pH 7.0).
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Fig. 8. Weight loss of Mg-Li-Al alloys as a func-
tion of immersion time in 0.1% NaCl solution at
room temperture.
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Fig. 9. Average corrosion rate of Mg-Li-Al alloys
as a function of immersion time in 0.1% NaCl solu-
tion at room temperature.

Fig. 10. Scanning electron micrographs showing
corrosion morpiology of Mg-Li-Al alloys after 36
hrs in 0.1% NaCl solution. Tested alloys are Mg-
8Li-4Al (NO), Mg-8Li-4AI-0.5Nd (N1) and Mg-
8Li-4AI-1Nd (N2).
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