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Abstract

Thermal Barrier Coating with Functional Gradient Materials (FGM-TBC) can play an impor-
tant role to protect the parts from harmful environments in high temperatures such as oxidation,
corrosion, and wear and to improve the efficiency of aircraft engine by lowering the surface tem-
perature on turbine blade. FGM-TBC can increase the life spans of product and improve the oper-
ating properties. Therfore, in this study the evaluations of mechanical and thermal properties of
FGM-TBC such as fatigue, oxidation and wear-resistance at high temperatures have been con-
ducted. The samples of both the TBC with 2, 3, 5 layers (YSZ/NiCrAlY) to be produced by Air
Plasma Spray method (APS} and the bulk TBC with 6 layers to be produced by Plasma Assisted
Sintering method (PAS) were used. Furthermore, residual stress, bond strength, and thermal con-
ductivity were evaluated. The average thickness of the APS was 500/m to 600um and the average
thickness of the PAS was 3mm. The hardness number of the top layer of APS was 750 Hv to
810Hv and that of PAS was 950 Hv to 1440Hv. The ZrO. coating layer of APS was’composed of
tetragonal structure after spraying as the result of XRD analysis. As shown in the results of the
high temperature wear test, the 3 layer coating of APS had the best wear resistance at 800 C and
the b layer coating of APS had the best wear resistance at 600 C. But, these coatings had the ten-
dency of the low-temperature softening at 300°C. The main mechanism of wear was the adhesive
wear and the friction coefficient of coatings was increased as increasing the test temperatures. As
results of thermal conductivity test, the A7 of the APS coating was increased as number of layer
and the range of thermal conductivity of the PAS was 800 C to 1000°C.
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Table 1. The powder used in plasma spraying

Powder Type Designation Paljggéng]ize

157 g;ﬁjﬁsgg"g Meteo 20488 | 106~11m

NiCrALY i‘pﬁfg{gﬁ’\éggéxié AMDRY 963 | 90~d5im
SUS316 AE;I;LEII E}Zal\sl;‘t‘(jﬁled Meteo 416 | 80~40m

Table 2. The processing condition of plasma

spraying

2% 3% 5%

HAFa% kW) 48 48 48
A (Ipm) 25 25 25

H -2 (lpm) 12 12 12
$-AA 2] (cm) 13 13 10
EEFE % (g/min) 45 45 40
ZAZHEE (rpm) 180 180 180
FELEg 7707 E) (nm) 3 3 3

Table 3. The processing condition of PAS

2% [ 94 [Laq] &% | 32
(C) (kgf) (A) ]
P51 1200 | 1000 [ 57377 | 2200 |
o
P6Af 1500 | 1000 2 3000 | 34
=3
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ZelznlE YA 2dE0A UE Q¥ LE
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Fg. 1. The schematic diagram of high temperature
wear tester
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Fig. 13. The cross section OM image of APS TBCs after high temperature fatigue test
(a) APS 2layers (b) APS 3 layers (c) APS 5 layers
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Fig. 14. The cross section OM image of TBCs after high temperature oxidation test
(a) APS 2 layers (b) APS 3 layers (c) APS 5 layers (d) PAS 6 layers
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Fig. 15, The result of thermal conductivity test
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