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Table 1 Composition of thermal barrier coating system

Material Coating Type | Thickness
Substrate GTD-111DS - 3 mm
Bond Coat MCrAlY LVPS 240 pm
Top Coat | 7~8%Y203-ZrO, DVC 598 um

Table 2 Test conditions for thermal fatigue
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heating | cooling
1 undl
| 45min | 15min | LI51°C, 1,100°C %m;’n
2 10.20

Furnace
% & Controller
o] [T
% :g\\ [~ Furnace
TQ ~Q

Speed controller

Heating Specimen
Element - - 1

i~

Q &l Cycle
Specimen N L_Indicator |
Holder N Timer 1

N

N Timer 2

N

N

N

N

N

L

Fig.1 Schematic illustration of apparatus for thermal fatigue test

Table 3 Spalled Cycles of TBCs with thermal fatigue

Temperature Spalled Cycles of TBCs (N)
() No.1 No.2 No.3 No.4 Avg,
1,151 14 14 10 19 14
1,100 40 52 42 37 43
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Fig.2 SEM image and composition of TBC (a)as sprayed and
(b)spalled with thermal fatigue at 1,100C
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Fig.3 SEM image and composition between A and’ B zone of
fractured surface by bond test
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Fig.4 The Method of image analysis for measuring
the delaminated area of TBCs

1000

(Operating Temp. — 960)

Spallation life= 53 x(Area of B)? (1)
100
y=23x"
—~ 80 y=17x"
=
=
g
Zop
= b4 g
]
£ wf /=
g
2 |2
= 20 " at1,100°C
" ® ar1151°C
o 1 1 1 1
0 10 20 30 0 50

Cvcles of Thermal Fatigue (N)

Fig.5 The result of the delaminated area measured
by image analysis

100

®  Obtained by thermal Fatigue Test
77 Calculated by the equation

= a ®
[ -] e
T T T

Cycle of Spallation Life, N
t
-

:

L
1150

0 L
1050 1100 1200

Temperature, "C

Fig.6 Comparison between the result of calculated spallation life of
TBCs using the equation and the results by thermal fatigue tests
at each temperature
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