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Protection for Cold Sprayed Coatings on Magnesium Alloy
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ABSTRACT: As the lightest structural metallic material, magnesium alloy has been widely applied in aeronautics, astronautics,
automotive and electronic fields due to excellent physical and mechanical properties such as low density and high strength to
weight ratio. However, the further use of magnesium alloys is restricted by inherent limitations such as high chemical reactivity,
and poor wear and corrosion resistance. The cold spray method developed in recent years can be used to prepare coatings with
high density and adhesion strength to substrate in solid state, so it can provide a new effective method for magnesium alloy pro-
tection. Cold-sprayed corrosion protection coatings (pure Al, Al alloy and composite coatings) and wear resistant coatings (alloy

and composite coatings) on magnesium alloys are summarized in this work. Main factors (including content of impurity ele-
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ment, type of alloy and amount, size and morphology of ceramic particles in composite coating) affecting cold sprayed corrosion

resistance, wear resistance and other mechanical properties (hardness and coating/substrate adhesion strength) are discussed. The

corrosion resistance of pure Al coatings produced by several normal surface treatment techniques is contrasted and then the ad-

vantage of cold sprayed technique for magnesium alloy protection is set forth. Finally the limitations and development difficulty

of cold sprayed technique in magnesium alloy protection are put forward and the future research trends are also presented.

KEY WORDS: cold sprayed; protection coatings; magnesium alloy; corrosion resistance; wear resistance
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Fig.1 SEM micrographs of cross-section of pure Al coating:
(a) boundary between coating and substrate; (b) boundary
between Al particles?®®
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Fig.2 Open circuit potential and cyclic polarization curves for
Al coating and pure Al block in 3.5 wt.% NaCl solution: (a)
open circuit potential after immersion for 1 hour to 10 days;

(b) cyclic polarization curve after immersion for 1 hour®®
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Fig.3 Corrosion condition after 5%NaCl salt spray corrosion test: (a) AZ31B substrate; (b) pure Al coated samplel*”)
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Tab.1 Ecorry Jeorr and Ej;¢ of pure Al coatings prepared by
different methods after electrochemical test in 3.5wt.% NaCl solution
SCHik il & ik FEAR Eeon(vs. SCE)/V Joon/(MA-cm™2) Epi(vs. SCE)/V
[33,36] B AZ9IDEA 4 -0.92 0.46 -0.75
[39] IR AZIIDEER S -0.68 12.81 -0.45
[40] U e -0.85 13.50
[41] AT kil -0.89 4.86
[42] AR S3554K -0.15
[39] (D)4 AZ91DEEA 4 -1.32 18.70 -1.20
[43] (D) &14 LY 28R &4 -0.80
[44] LY/BLE W ZHTI A Mg-Zn-Ce-Laty4: -1.43 2.09
[45] LY/BL W TN Mg-Ca-Bifs 4 -1.38 2.87
[46] Tl e NdFeB -0.75 243 —0.63
[47] RN AZIIDEER 4 -1.59 7.74
[48] HLBE Sl ~1.14 0.50 -0.72
[49] HotFmab B AZ31BEEA 4 -1.24 -1.05
[50] LR THE N NdFeB -0.88 0.34 —0.69
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of CP Al is 99.5wt.%): (a) adhesion strength, (b) hardness®*
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