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Table 1 Composition of Al-1Li alloy and Al-2Li alloy (/%)

Alloy Li Na Ca Mg Si Fe Al

Al-1Li  1.05 0.015 0.0011 0.0011 0.007 0.001 Bal.

Al-2Li  1.89 0.015 0.0011 0.0011 0.007 0.001 Bal.
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Fig.2 Electrochemical impedance spectra for pure Al, Al-1Li
alloy and AIl-2Li alloy at free corrosion potential:

(a) Nyquist and (b) Bode
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Fig.3 Fitting equivalent circuit of electrochemical impedance

spectra
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Table 2 Fitting result of EIS for pure Al, Al-1Li alloy and
Al-2Li alloy

Material Pure Al Al-1Li Al-2Li
RJ/Q-cm? 13.58 11.79 22.7

0 Yo/S-em™ 1.359x10*  9.818x10°  7.311x107°
n 0.90 0.91 0.93
Ri/Q-cm? 290 397.9 572.7
L/H-cm? 23.36 66.88 70.54

R/Q-cm? 47.83 98.14 87.61
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Fig.4 XPS-spectra of Al 2p, Li 1s, O 1s and Cl 2p corrosion product films of pure Al, Al-1Li alloy and Al-2Li alloy
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Table 3 Composition of corrosion product films for pure Al,

Al-1Li alloy and Al-2Li alloy (at%)

As received Lils Al 2p O 1s Cl 2p
Pure Al - 45.85 53.36 0.79
Al-1Li 1.35 43.68 54.33 0.64
Al-2Li 2.50 45.44 51.12 0.94
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Fig.6 Mott-Schottky curves of corrosion product films formed at
free corrosion potentials for pure Al, Al-1Li alloy and

Al-2Li alloy
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Table 4 Fitting results of M-S curves of corrosion product

films for pure Al, Al-1Li alloy and Al-2Li alloy

Al Al-1Li Al-2Li
Ng/em™ 1.345x10%°  1.114x10* 0.879x10%°
Ew /Vsc -1.829 -1.752 -1.763
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Fig.7 Sketch map of corrosion product films for Al-1Li alloy
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Table 5 Formation energy of defects in Al,O3 signal crystal
NG o

Defect t
clect type Vacancy Interstitial Vacancy Interstitial
Formation 9.1 10.8 35 10.5
energy/eV
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Effect of Li Content on Electrochemical Corrosion Behavior for Al-Li Alloy in Acidic
NaCl Solution

Wang Henan, Liu Chunzhong, Lu Ling, Li Renshan, Lin Di
(Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Influences of 1 wt% and 2 wt% Li addition on the electrochemical corrosion behavior of pure Al in 0.1 mol/L NaCl+0.01 mol/L
H,SO4 acidic solution were studied. Corrosion resistance of the alloys was tested by free corrosion potential and electrochemical
impedance spectrum (EIS). The composition and semiconducting properties of corrosion product films for pure Al, Al-1Li alloy and Al-2Li
alloy formed at free corrosion potential were analyzed by X-ray photoelectron spectroscopy (XPS) and Mott-Schottky (M-S) approach,
respectively. The results show that when the free corrosion potential of pure Al shifts in more active direction after Li addition, its
corrosion resistance is improved. Li, with high chemical activity, could participate in the film formation process and exist as Li,O together
with Al,O3 in the product films. M-S plots reveal that Li addition does not change n-type semiconductor of the corrosion product film on
pure Al. But the Li addition into pure Al decreases the oxygen vacancy concentration in corrosion product films; as a result, the corrosion
resistance of the alloys is increased.

Key words: Al-Li alloy; corrosion resistance; corrosion product film; oxygen vacancy concentration
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