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Production of High Quality Coatings
by Thermal Plasma Processing

Michio TAKASUGI, Setsuo SAEKI, Osamu FUKUMASA and Katashi OSAKI

Abstract

By using the plasma spray gun which has high stability, the thermal plasma spraying of refractory
materials (i.e. ALO,, TiC and ZrC) at pressure of 200 and 760 Torr is studied. The spray gun consists
of the local wall constricted type d.c. plasma jet generator and the feed ring to inject coating materials
into plasma jet. To characterize the sprayed coatings, SEM and X-ray diffractometer are used.

According to the present results, it is found that sprayed coatings at pressure of 200 Torr are denser
than that of 760 Torr, and also found that adhesion of sprayed coatings at pressure of 200 Torr to
substrate is stronger than that of 760 Torr. Besides these, the thickness of AL, O, coating is about 20 xm
for spraying time 60 sec. Therefore, we have confirmed that low pressure plasma spraying is one of the

most available methods to produce high quality coatings of refractory materials.
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Fig. 1 Schematic view of the plasma processing device.
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Fig. 2 Arc voltage versus arc current.
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Fig. 3 Jet thermal output versus arc current.
P © Vessel pressure (Torr),
Q:: Feed gas flow rate (//min),
m, ! Powder feed rate (g/min)
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Fig. 4 Photographs of the plasma jet.
P, : Vessel pressure (Torr),
Q. Feed gas flow rate (//min),
m, . Powder feed rate (g/min)
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Fig. 5 Radial distributions of spectroscopic
temperature.
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Fig. 6 Axial distributions of the plasma jet
temperature on the jet axis.
P. . Vessel pressure (Torr),
Q: . Feed gas flow rate (//min),
m, . Powder feed rate (g/min)
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Fig. 7 Axial distributions of the plasma jet
velocity on the jet axis.
P. ! Vessel pressure (Torr),
Q: : Feed gas flow rate (//min),
m, . Powder feed rate (g/min)
Arc current : 100A
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Fig. 8 SEM photographs of the cross section
of the plasma sprayed coating.
S. C.: Sprayed coating,
Sub. : Substrate,
P, : Vessel pressure (Torr),
Spraying distance : 100mm,
Spraying time . 60sec
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Fig. 9 Relationship between thickness of the
plasma sprayed coating and spraying
distance.
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Fig. 10 X-ray diffraction patterns of the Al,O,
coating.

P, . Vessel pressure (Torr),
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