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Tablel Chemical composition of Mg-Li alloys (w/%)

Alloy Li Al Cu Ni Mg

LA43 4.1 1.8 0.05 - Bal.
LA103 102 1.5 0.05 - Bal.
LAZ141 142 1.2 0.02  0.003 Bal.
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Fig.1 Schematic diagram of low temperature plasma reactor
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Fig.2 Appearances of LAZ141 alloy before (a) and after (b-c) low temperature plasma treatment: (b) after plasma treatment and
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Fig.4 Morphologies and EDS spectra of marked point of the carbonate coatings on Mg-Li alloys with different Li contents: (a) LA43,

(b) LA103, and (c) LAZ141
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Fig.5 EDS element mappings of the carbonate coating on Mg-Li alloys with different Li contents: (a) LA43, (b) LA103, and (c) LAZ141
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Fig.6 Cross-sectional coatings on Mg-Li alloys with different Li contents and EDS element line scanning along the dotted line:

(a) LA43, (b) LA103, and (c) LAZ141
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Fig.7 Nyquist plots for Mg-Li alloys and the carbonate coating on LA43 and LA103 alloys, the inset is the local magnification (a);

Nyquist plot for the carbonate coating on LAZ141 alloy (b)
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Table3 EISfitting results of Mg-Li alloy samples

Sample R/ CPE1/ n R/ CPE2/ n R/ L/ Ry/
P Q-cm? x10°Q"'s™cm™? ! x10* Q-cm? x10°Q " s"-cm™? 2 x10*Q-em® H-em®? Q-cm’
LA43 16.9 6.4 0.91 0.011 8.8 0.9 0.042 462.5 403.2
Coated LA43 17.1 2.3 0.89 0.017 3.6 0.91 0.054 388.3 207.7
LA103 13.8 25.7 0.91 0.0072 84.4 0.89 0.013 1058.2 144.1
Coated LA103 14.7 394 0.88 1.76 36.8 0.91 0.71 511.5 1495
LAZ141 14.23 24.1 0.91 0.013 125.2 0.89 0.047 1425.2 449.8
Coated LAZ141 21.6 0.98 0.96 270 15 0.88 35 - -
140 = AMNE e — EECE R4 Li,COs (R Y E , X )2 R il il 1)
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Fig.9 Hydrogen evolution results of Mg-Li alloys with different
Li contents before and after plasma treatment after

immersion in 0.6 mol/L NaCl solution for 110 h
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Effect of Li Content on Corrosion Resistance of Lithium Carbonate Coating on
Mg-Li Alloys

Zhou Fan', Li Yuchen'?, Kang Zhenwei', Shen Jun', Ren Yingl, Zhou Genshu'
(1. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)
(2. Western Metal Material Co., Ltd, Xi’an 710201, China)

Abstract: An eco-friendly and high corrosion-resistant lithium carbonate coating was fabricated on LAZ141 alloy by low temperature
plasma. To investigate the effect of Li content of alloy on the structure, composition and anticorrosive properties of the as-prepared
coating, SEM, EDS, EIS and hydrogen evolution tests were adopted for characterization and analysis. The results show that the content of
lithium carbonate in coatings is determined by Li content in alloys. A protective layer with high ratio of Li,CO; can be formed in the
coating when the Li content in alloy is beyond 10wt%. Hydrogen evolution and EIS results in 0.6 mol/L NaCl solution indicate that the
protective layer can improve the resistance of coating by over two orders of magnitude and reduce the hydrogen evolution rate of substrate
by about 70%.

Key words: Mg-Li alloy; low temperature plasma; corrosion resistance; lithium carbonate coating
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