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Abstracts

In this study, WC-17wt% Co composite powder for thermal spray was fabricated by spray
drying method. The agglomerated composite powder had spheroidal morphology and the
particle size distribution was 20~60pm. WC and Co were distributed homogeneously. However,
the strength of the spray-dried agglomerate was low due to the pores within the agglomerate.

Therefore, the spray-dried agglomerate was broken down during HVOF thermal spray and
the microstructure was inhomogeneous with many pores within the coating layer. And the
decomposition of WC to W and W¢C; s, was accelerated.

The strength and flowability of the agglomerate were greatly improved by sintering heat
treatment (1100°C, 1 hour, Ar atmosphere), and then the coating layer showed dense and
homogeneous microstructure with well-developed splats. The hardness of the coating layer was
Hvyo = 1072.
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Table 1. Conditions for Spray Drying

solid content 0.59 g/cc
slurry temperature 25T

inlet air temperature 240T

outlet air temperature 120C
atomizer disc rotation speed 10, 000 RPM
slurry feeding speed 25 ml/min
chamber pressure -19.6 dPa
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Table 2. Parameters for HVOF Thermal Spray

oxygen gas pressure (bar) /flow (SLPM) | 11.7/229. 8
hydrogen gas pressure (bar) /flow (SLPM) | 9. 65/681. 4
air pressure (psi) /flow (SLPM) 90/784
powder feed rate (kg/hour) 3.15
gun-to-work distance (cm) 20
rotation speed (m/sec) 225
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Fig. 3 Cross-sectional morphology of the spray
dried WC-17%Co agglomerate and EDAX
element mapping.

{a) cross section (b) W mapping
(c) Co mapping
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Fig. 5 XRD analysis of the WC-17%Co agglomerated
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Fig. 8 XRD analysis of the HVOF coatings.
(a) spray dried (b) heat treated
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