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Fabrication of Al/AIN Composites by Plasma Thermal Spray Process
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Pukyong National University

Abstract

Making Al composition in the base metal interface of spray coating film then after forming the
inclination composition coation(the second—-film) of AIN composition in the surface, holding a
exfoliation of the coating film and trying to make AI/AIN complex=film contained a much of
nitrides were obtained below result.

As cooling of the base metal hold a thermal expansion of the base metal, it can know
effected holding a exfoliation of coating film and not affected a bad effect to nitration reaction.

According the spray distance was longer, the nitration reaction controled and the coating film
was delicately formed.

In case RF input power was 3KW, ‘coating film is very well formed.

Following the increase of a flux of carrier gas, a thickness of coating film tended to decrease
and as using the powder of diameter 3um the best suitable situation was thought to powder supply
of 31/min.

The value of average hardness nearby the base metal interface was 45(Hv) and the value of
average hardness nearby the surface of coating film was 514(Hv).
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Photo. 1 SEM image pattern of the powder



Plasmagas: Ar/N, Powder : Al
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Fig. 1 Schematic diagram. (RF plasma spray apparatus)



Table 1 Spraying conditions

RF power 3-6 kW

Ar : 10 L/min

Plasma gas flow rate
N, : 0-4 L/min

Sheath gas flow rate Ar : 10 L/min
Carrier gas flow rate Ar : 1-5 L/min
Spray distance 20,60, 100 mm

Chamber Pressure 9.5 kPa
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Fig. 2 Schematic diagram of Substrate cooler



Table 2 Spraying conditions

RF power 3 kW

Ar : 10 L/min

Plasma gas flow rate
Nz : 0.1-1.0 L/min

Sheath gas flow rate Ar : 10 L/min
Carrier gas flow rate Ar : 3 L/min
Spray distance 60 mm

Chamber pressure 9.5 kPa
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Table 3 Spraying conditions

N, ratio in

2 4 6 8 10
plasma gas (%)
cooled depositdepositidepositdepositdeposit
Coating
conditio
not
ns depositdepositideposit peel | peel
cooled




(a)Cooled substrate (b)Not cooled substrate

Photo.2 SEM images of the coatings.
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O:AIN V:Al

Intensity (a,u, )

30 40 50 60

Cooled substrate
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26°, (CuKa)

Fig.3 XRD pattern of the coatings
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O:AIN V:Al

Intensity (a,u,)
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Fig. 4 XRD pattern of the coatings
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(a) Spray distance 100m (b) Spray distance 60mm

Photo.3 SEM image of the coatings.
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(a) RF power 3kW (b) RF power 4kW (c) RF power 5kW

Photo. 4 SEM image of the coatings.
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Fig. 5 XRD pattern of the coatings
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Fig. 6 XRD pattern of the coating.
(Substrate surface )



(a) Carrier gas flow rate 3(l/min)

(b) Carrier gas flow rate 5(I/min)
Photo. 5 SEM image of the coatings.
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Fig. 7 Relation between carrier gas flow rate and main peak intensity
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Fig. 8 Relation between distance from surface and hardness
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