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Processes and properties of liquid aluminized coating on
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Abstract: Liquid diffusion technology was used to aluminize on the surface of AZ31 magnesium alloy. The
hypereutectic aluminized coating was obtained. The forming mechanism and properties of aluminized coating were
studied by analyzing the component, phase state, nanoindentation hardness and corrosion resistance. The results show
that a solidification-melting process occurs on the surface of AZ31 magnesium alloy when it is aluminized at 480 C.
Mg;;Al;; and Mg-Al supersaturated solid solution exist in the aluminized coating, and the coating nanoindentation
hardness is about 3 times higher than that of AZ31 magnesium matrix, at the same time the corrosion resistance is

improved obviously. Aluminizing in liquid phase may improve the diffusion velocity but up-and-down surface is formed

due to surface solidification shrinkage from liquid phase, which can be controlled by reducing the cooling velocity.
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Fig.1 Microstructure of coating and matrix

N AZ31 Bt SR B R S U SR 2
G, BB TR R R, RS
FERA B P B BRAE AT o BEA T A MEAE AT H 21T

Bl 2 P 23 Iz ] DXk 1 i1 (BES) -
M T DU R 18 2 X8 oy 70 A B W B o
TERFAE, BB JZ DX 00 3 A1 ANIA 20 (75 S L A Y
FHEEZESE), K S & MBS R R By
B oA i AN

2 BRI TR

Fig.2 BES image of aluminized coating
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Table 1 EDS analysis results of representative zones shown

in Fig.1
Zone Mg Al
1 54.35 28.79
2 64.65 35.35
3 83.96 16.04
4 88.15 11.85
5 97.17 2.83
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Fig.6 Forming process of aluminized coating (melted zone
marked grayness): (a) Aluminum atom diffusing toward
magnesium alloy; (b), (c) Local melting; (d) Local melting

zones joining
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Table 2 Nanoindentation hardness of matrix and aluminized

coating
Hardness from unload/GPa
Test
Matrix Loose zone Compact zone

1 0.783 2411 2.455
2 0.729 2.05 2.445
3 0.756 2.34 2.629
4 0.748 2.278 2.555
5 0.703 2.208 2.404
6 — 2.453 2.349
7 — 2.652 2.57
8 — 2.066 2.287
Mean 0.744 2.307 2.462
Std. Dev. 0.03 0.202 0.117
%COV 4.05 8.78 4.47
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