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Research Contents ‘ Functionalization of materials by thermal spray

1 Fabrication of photocatalystic coatings by thermal spray
In this study, titanium dioxide coatings, which have photocatalystic property, were produced by

thermal spray. Thermal spray is easy to produce large area coatings, has high deposit rate, wide applicable

materials for coatings and substrate. In the thermal spray process, particles of coating material were

melted or half-melted by a heat source, were impacted to the substrate, flattened and solidified on the

surface. Titanium dioxide has some crystalline phase. The anatase phase has highest photocatalystic

activity, but it transforms to rutile that is stable phase and has lower photocatalystic activity during

thermal spray. We use the method as follows to make anatase phase coatings.

(1) Sol spray: Titanium alcoxide, which was used as a

titanium source, occurred hydrolysis and polycondensation

and formed sol containing amorphous titanium oxide. The

sol was injected to flame, and the amorphous titanium

Sol atomizing gas

\_ Ceramic tube

oxides were crystallized and deposited onto the substrate. Sol ‘ _

(2) Low-temperature thermal spray by using low density [1e ‘*/ Gontings f

titanium oxide powders: Low temperature spray, such as © S —

cold spray, for ceramic powders produced coatings by S | g |
. N N . N . N Roller pump \

crashing particles without melting it. Low-density particles Spray gun

were prepared and used for low temperature spraying to
achieve higher particle velocity in the flame.

Schematic diagram of sol spray for photocatalystic coatings.

2 Basic study on flattening and solidifying behavior of splats on substrate surface

In this study, dominate factor was clarified on a flattening and solidifying behavior of splat, which
is a solidified particle on a substrate surface. The shape of splats affects coating's structure and properties,
because laminating of splats produced the coating. And the shape of the splat is influenced by the in-flight
particle velocity, the particle and the substrate temperature, the atmospheric pressure, and so on. In-situ
observation of flattening behavior of splats is difficult by reason of rapid flattening of micrometer-sized
splats. Then, millimeter-sized molten metal droplet was impacted onto the substrate, and its flattening and
solidifying behavior was observed by high-speed video and the temperature was measured at the same

Available Facilities and Equipment ‘

Auto polisher Precision cutting machine
Digital microscope Resin embedding machine
High velocity air fuel spray system Digital oscilloscope
Homogenizer SEM/EDX/EBSP system
XRD
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