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Effects of Rare Earth on Microstructure and Corrosion Resistance of Hot-dip Aluminum Coating

SUN Wei, CAI Qi—zhou, LUO Qiang
(State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University of Science and Technology,
Wuhan 430074)

Abstract: The effects of rare earth on microstructure and corrosion resistance of hot—dip aluminum coating were studied. The
results show that a two—layer coating is formed, consisted of an external Al layer with Al and FeAlzas well as an interlayer
with Fe,Als and FeAls, interlayer and the substrate take the shape of jagged metallurgical bonding. The Al layer becomes
thinner with increasing the rare earth content from 0.0 %~0.5 %, then it gets thicker when the RE content exceeds 0.5 %. But
the thickness of interlayer begins obviously increased when the content of 0.1 % RE is added, then it gets thinner gradually
when the content of RE is more than 0.1 %. It is also found that FeAl; phase formed in hot—dip aluminum coating is refined by
RE in this paper. Potentiodynamic polarization measurements and salt water (5 % NaCl) corrosion test reveal that hot—dip
aluminum coating with 0.5 % RE possesses the best corrosion resistance, which is 4 times as much as that of 45 steel, 2 times
as much as that of without RE respectively.
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Fig.1 Cross-sectional morphologies of hot-dipped aluminum coating with varies added amount of RE
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Fig.2 XRD patterns of hot—dipped aluminum coating with 0.5 % RE (a) XRD patterns of Al layer (b) XRD patterns of interlayer
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Fig.5 Surface morphologies of hot—dipped aluminum coating with varies added amount of RE
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Table 1 The parameter values obtained from potentiodynamic

polarization curves of hot—dipped aluminum coating with
varies added amount of RE

RAE b,/V b/V  EgrdV oo/ Acm?
0.0%RE 0.0216 -0.0174 -0.9786  3.08E-6
0.1%RE 0.0413 -0.0788 -0.7227  5.01E-7
03%RE 0.0367 -0.0518 -0.9229  1.73E-7
05%RE 0.0421 -0.0485 -0.7054  1.48E-8
0.7%RE 0.0400 -0.0688 -0.8121  1.47E-7
1.0%RE 0.0511 -0.0437 -0.9462  3.63E-7
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