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Abstract

In the case of using high temperature by coating ceramic/metal, large stress was produced due to difference of
thermal expansion coefficient between those. And then lead to delamination. In order to relaxation of the stress
Al203/SS316 composite powders with 10wt.%A1,0; compositional gradient and 100wt.%AL0; agglomerated powder
were made by spray drying method. These powders were sintered to improve the strength and to be plasma sprayed in
order to fabricate the FGC(functionally graded coating). The influence of gun power, working distance and Ar pressure
on the microstructure of the coating layer was studied in order to optimize the plasma spray conditions. It was proven
that the optimum conditions were 40kW gun power, Scm working distance and 100f°/h Ar flow for both powders.
FGC with 10compositional steps was fabricated and the total thickness was 1.3mm. FGC was heat treated at 1100°7C
for 10hours to evaluate the heat resisting characteristics.
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Table 1 Spray drying parameters for fabrication of
composite power

Parameter Value
Atomizer Disc type
RPM 8000
Inlet air temperature 2007C
lemperature 100T
Slurry feed rate 30 ml/min
Solution Ethylalcohol
Binder 3wt.% PVA solution
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Table 2 Plasma spray parameters for the spray
dried composite powders

Parameter Value
Material 30wt. %Al203 | 100wt. %6Al203
Arc current (A) 500 500
Arc voltage (V) 70, 80 70, 80
Ar Gas Flow
(ft%/h.) 80, 100, 120 100
Work distance (cm) 5,6, 7 5 6,7
Traverse rate 4 3
(cm/sec.)
Rotating speed
(RPM) 450 600

Table 3 Plasma spray parameters for Al203/5S316

FGC
Value
Parameter 13223 FGO Ciroz?ic

Arc current (A) 500 500 500
Arc voltage (V) 70 80 40

Ar Gas Flow (ft’/h.) | 150 100 100
Working distance (cm) 10 5 5
Traverse rate (cm/sec.) 8 4 4
Rotating speed (RPM) | 600 450 450
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Fig. 1 XRD results of raw powder and milled metal
powder (a) AlQOs (b) SS316(Praxair 101-3401)
(c) 88316(milled)
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Fig. 2 Flowability of Al203/SS316 composite powder
depending on Al2Os contents
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Photo. 4 Microstructure of AleOs/SS316 functionally
graded coating before and after heat
treatment

(a) Before heat treatment| (b) After heat treatment
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