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Effects of Cold Spraying and Cold Spraying-anodizing Treatment on the

Corrosion Resistance of WE43 Magnesium Alloy
Liu Yaoxi, Chen Leping, Zhou Quan, Yuan Yuanping, Liu Wuping
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract; The composite surface treatment of WE43 magnesium alloy was carried out by cold spraying and cold
spraying-anodizing treatment. The corrosion behavior of the coating was analyzed by potassium permanganate
drop test, potentiodynamic polarization curve, scanning electron microscopy (SEM/EDS), X-ray diffraction
(XRD) and other test methods. The results reveal that the surface of pure aluminum coating prepared by cold
spraying treatment presents dense. Compared with the magnesium alloy substrate, the self-corrosion potential of
the pure aluminum coating is increased by 0.864 V, and the self-corrosion current density is reduced to 2.1 X
10 ° A/em?®. The drip time is increased from 5 s to 59 s. Compared with the magnesium alloy substrate, the self-
corrosion potential of the cold spraying-anodic oxidation composite coating is increased by 1.097 V, the self-corro-
sion current density is reduced to 3.16 X107 A/cm?, and the self-corrosion current density is reduced by two or-
ders of magnitude compared with those of the single cold spraying treatment. Drip test time is increased from 5 s
to 478 s. In anclusion, the corrosion resistance of WE43 was improved by cold spraying and cold spraying-anodic
oxidation composite treatment.
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Tab.1 Chemical composition of WE43 magnesium alloy %

wg

Y Zr Gd Nd Mg
4.05 0.52 1.17 2.47 A
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Fig.1 Surface morphologies of cold spraying coating and cold spraying-anodic oxidation composite coating and typical EDS point scanning results
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Fig.2 SEM and EDS results of the typical region of substrate-interface-coating
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Fig.3 SEM and EDS results of cross-section of substrate-cold spraying coating-anodizing film
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Tab.2 Results of potassium permanganate drop test
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after different process treatments
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XRD patterns of the coating with different treatment process
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Tab.3 Fitting results of moving point polarization curve

after different processes
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