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Tablel HVOF spray parameters

Kerosene  Oxygen Spray  Carrier gas  Powder
flow/ flow/ distance/ flow/  delivery rate/
Lh?! L min* mm L min? g-min™

24 960 340 7.5 90
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Fig.1 XRD patterns of in situ synthesized ultrafine WC-p

composite powder and the ultrafine-structured WC-z

coating fabricated by HVOF spraying
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Table 2 Element contents of ultrafine WC-y composite
powder (w/%)
w Co Total carbon (o}
82.05 12.34 4.96 0.37

B2 JRALR A B Y WC-n A K 1 SEM 3
Fig.2 SEM image of in situ synthesized ultrafine WC-5
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Fig.3 Morphologies of ultrafine-structured WC-» spray powder
prepared by the optimized spray granulation and
heat-treatment processes: (a) low magnification and

(b) high magnification
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Fig.4 Cross-sectional microstructures of the coating fabricated
by HVOF process using the ultrafine-structured WC-z

powder: (a) low magnification and (b) high magnification
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Fig.5 Cross-sectional microstructures of the ultrafine-structured
WC-based coating corroded in molten zinc for 100 h:
(a) local region of coating without severe corrosion and

(b) cracks in local region of coating
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Fig.6 Cross-sectional microstructures of the ultrafine-structured WC-based coating corroded in molten zinc for 200 h: (a) EDS analysis

for the region of coating with dissolving corrosion, (b) high magnification image of the surface layer, (c) EDS analysis result of
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the area marked with“+” in Fig.6b, and (d) materials removal in local region of coating
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Fig.7 XRD patterns of surfaces of the ultrafine-structured

WC-based coatings corroded for 100 and 200 h
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Fabrication of Ultrafine-structured WC-» Coating and Its Corrosion Resistance to
Molten Zinc

You Degiang, Wang Haibin, Liu Xuemei, Wang Xuezheng, Song Xiaoyan
(Key Laboratory of Advanced Functional Materials, Ministry of Education,

Beijing University of Technology, Beijing 100124, China)

Abstract: The ultrafine WC-5 composite powder was rapidly synthesized by a novel technique of in situ reactions using tungsten oxide,
cobalt oxide and carbon black as raw materials. Under the optimized process conditions, the as-synthesized composite powder has a mean
particle size of 260 nm, containing only WC and 5 phases. Then the composite powder was agglomerated into the thermal spray powder
with high density and good flowability. Afterwards, with this powder as the feedstock, the ultrafine-structured WC-based coating was
fabricated by high-velocity oxy-fuel spraying technique. The fabricated coating has an average hardness (HVo3) as high as (14 0604340)
MPa and only a porosity of 0.3%. Results indicate that the ultrafine-structured WC-based coating exhibits excellent corrosion resistance to
molten zinc. The corrosion mechanism can be explained by the slow dissolving of the coating matrix from the surface layer to the inner
area caused by the diffusion of molten zinc along micro-cracks, which is then followed by the formation of penetrative cracks and
subsequent massive exfoliation of coating materials.

Key words: in situ synthesis; WC-» composite powder; high velocity oxy-fuel; WC-based coating; corrosion resistance to molten zinc
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