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Durability of Sprayed WC/Co Coatings in Al-added Zinc Bath
Tomoki Tomita, Kazumi Tani, Yoshihumi Koeavasul, Yasuyuki Takatant and Yoshio Harapa

: In order to develop protective coatings for sink rolls used in continuous hot-dip galvanizing, the sprayed WC/Co cermet
coating was formed on a mild steel by the High Velocity Flame Spraying system and its durability in the molten zinc
bath (753K) containing 0~ 3mass2%Al has been investigated on the basis of the constitutional change measured by SEM
and EDX. The following results were obtained.

1)During immersion periods, Al was enriched in the Zn-Al solution close to the sprayed coating surface and Al-rich
phase was deposited on the sprayed coating surface.

2)Under the sprayed coating surface, the diffusion layer, where Zn was rich and Co was poor, was built up. As Al
content in the molten zinc bath was increased, the thickness of the diffusion layer was decreased and the durability of
the sprayed coating could been kept for longer times.

3)It is presumably a reason for such improvement of the durability that the Al-rich phase acts as a diffusion barrier
for Zn and Co at the interface of molten zinc/ sprayed coating and consequently depresses the growth of the diffusion
layer.
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Table 1. Chemical composition (mass%) of WC/Co
composite powder.
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Fig. 1. Dimensions of specimen for immersion test.
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Fig. 2. Optiqal micrograph (a) and scanning elector-
on micrograph (b) of cross section of sprayed
WC/Co coating before immersion test.
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Fig. 3. Appearance of specimens after immersion test in molten zinc having various Al contents at 753K.
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Fig. 4. Back scattered electron (BSE) micrograph
of the cross section of sprayed WC/Co coat-
ing after immersion test in molten 0.3mass%
Al-Zn alloy for 720h at 753K.
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Fig. 5. X-ray line profiles (A—B in Fig.4)of the
cross section of sprayed WC/Co coating
after immersion test in molten 0.3mass% Al
-Zn alloy for 720h at 753K.
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Fig. 6. Effect of Al addition on Zn and Co concen-
tration profile in the diffusion layer of
sprayed WC/Co coating after immersion
test for 168h at 753K.
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Fig. 7. Parabolic plot of the thickness of diffusion
layer (d) shown in Fig. 5.
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Fig. 8. BSE and X-ray images of the surface

of sprayed WC/Co coating before immersion test.

Fig. 9. BSE and X-ray images of the surface of sprayed WC/Co coating from which deposited zinc has been
deattached after immersion test in molten 3mass%Al-Zn alloy for 720h at 753K.
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Fig. 10. BSE and X-ray images of the surface of deposited zinc deattached from sprayed WC/Co coating
after immersion test in molten 3mass%Al-Zn alloy for 720h at 753K.
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Fig. 11. Schematic diagram showing mechanism of
interrupting Zn-diffusion.
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