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WFFER R OMEEE (F£32) : Gas tunnel type plasma spraying qualifies as one of the prospective
methods to produce ceramic composite coatings with high functionality due to its most
noteworthy feature of process controllability and operating conditions. Zirconia
composite coating with graded functionality of microstructure was formed in a short time.
By the plasma reactive spraying TiN coatings with more than 95% purity could be produced
simply. The cristal size was 100nm and the corrosion resitance was enhanced.
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Fig.1 Gas Tunnel Type Plasma Spraying Apparatus.
A : Conventional type plasma torch
B : Gas Tunnel Type plasma torch
(L=spraying distance)

Table 1 Spraying conditions.

Arc current 160, 200, 300, 400 A

Voltage 40-50V
Spraying distance 50 mm
Working gas Ar flow 130 1/min
rate

Feed gas flow rate 10 1/min
Powder feed rate 12, 32 g/min
Traverse number 4, 16 times
Spraying time 30 s
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Fig. 2 Schematic of plasma reactive spraying in
gas tunnel type plasma spraying torch.
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Fig.3 SEM images of feedstock Ti powder.
Size 1040 wum

Shape : Irregular
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Fig.4 Surface microstructure of coating.
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Fig.5 XRD patterns of Plasma reactive
sprayed TiN coatings. (Argon+201pm N2 Plasma)
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Table 2 Optimized condition for TiN coating.

Plasma current © 400 A
Argon flow rate : 180 lpm
N2 Flow rate : 20 lpm
Spray distance 90 mm
Powder feed rate © 10 gpm
Carrier gas flow rate : 7 lpm
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Fig. 6 SEM micrograph of the cross section
of the TiN sprayed at plasma current:400
A, spray distance: 90 mm.
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Fig. 7 XRD
sprayed TiN coatings.
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Fig.8 XRD
sprayed TiN coatings.
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Fig.9 Relation of Vickers hardness of the
coating and distance from surface of the
coating.
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Fig. 10 Wear behavior of TiN coating. (TiN70%)
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Fig. 11 Sliding Wear rate and TiN percentage.
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