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Fig.1 Typical pore morphology of aluminum-based metallic

glass coating
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Table 1 Comparison of coating porosity measurement

methods
Serial  Assay _
No. method Advantage Disadvantage

The accuracy of the me-
asurement results is af-
fected by factors such
as surface roughness,
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Fig.3 X-ray three-dimensional images of coating pores
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Table 2 Porosities and thickness of coatings under different technical conditions

Serial No. 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

Porosities/% 1.10 050 1.60 0.90 0.37

090 0.84 0.22
Thickness/um 157 109 193 204 261 598 372

035 035 260 031 178 200 0.60 0.60
412 258 195 302 156 305 350 657 295
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Fig.4 Typical pore three-dimensional morphology (a,b) and pore

distribution (c) of aluminum-based metallic glass coating
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Fig.5 Dynamic potential polarization curves of the coating with

different porosities in 3.5% NacCl solution
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Table 3 Electrochemical characteristic parameters of coating
with different porosities in 3.5% NaCl solution

Porosities/% Self corrosion Self corrosion current  Pitting
potential/V density/A ¢m™ potential/V
Al glass block 0.5 0.008 1.0
0.3 0.3 0.002 11
0.7 0.3 0.004 1.1
1.0 0.3 0.006 1.1
1.7 0.3 0.01 1.1

Kl6 HZiR 28 AT /5 K T SEM &
Fig.6 SEM images of typical coating surface before (a) and
after (b) corrosion
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Fig. 7 Typical aluminum-based metallic glass coating profile:

(a) 3D profile and (b) 2D cross profile on boundary zone
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Fig.8 Three-dimensional distribution of coating pores
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Fig.9 Comparison of pores’ volumes (pm®) in the coating

before and after corrosion
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Fig.10 Pores’ morphologies in the coating before (a) and

after (b) corrosion
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Accurate Characterization for Pore Properties of Aluminum-based Metallic Class
Coating and the Influence of Pores on Corrosion Behavior of Coating

Wang Xiaoming®, Zhu Sheng®, Yang Baijun? Chen Yongxing®
(1. National Key Laboratory for Remanufacturing, Academy of Armored Force Engineering, Beijing 100072, China)
(2. Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Science, Shenyang 110016, China)

Abstract: The aluminum-based metallic glass coating on ZMS5 surface with good corrosion resistance was prepared from
AlgsNisYs5C0zLa1 5 amorphous powder by self-developed low-temperature supersonic spray system. The types and causes of pores in the
coating were analyzed, the porosity of the coating was determined by X-ray three-dimensional imaging method, the pore geometry features
were characterized, and the influence of pores on the corrosion behavior of the coating was clarified. The results show that the coating
consists mainly of four types of conventional porosity defects, which are macro-type, layer-type, microsphere-type and microscopic-type.
The porosities are substantially less than 1% and have little change along the thickness direction. The pores are nearly spherical, and their
average sizes are less than 10 um, mostly about 5 um; the coatings of different porosities show a wide range of self passivation interval, self
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AR S TRAE-E: (W
corrosion potentials are closer, and there is a positive correlation between the corrosion current dengitiefs ik ipgrasides = fidimitpgl gpecial

pores at the border with the characteristics of large-size and through-type are the fundamental cause off€orrosion failure of the coadif@p *
Key words: aluminum-based metallic class coating; low-temperature supersonic spray; XRT; pores; corrosion behavior
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