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Evaluation of Effect on Thermal Fatigue Life Considering TGO Growth
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Thermal barrier coating (TBC) which is used to protect the substrate of gas turbine is exposed to
high temperature environment. Because of high temperature environment, thermally grown oxide
(TGO) is grown at the interface of thermal barrier coating in operation of gas turbine. The growth
of TGO critically affects to durability of TBC, so the evaluation about durability of TBC with TGOs
of various thickness is needed. In this research, TGO was inserted by aging of TBC specimen to
evaluate the effect of the TGO growth. Then thickness of TGO was defined by microstructure
analysis, and thermal fatigue test was performed with these aging specimens. Finally, the relation
between thermal fatigue life and the TGO growth according to aging time was obtained.

Key Words: Thermal Barrier Coating (& AtH 2

&), Thermal Fatigue (& Il £), Degradation(&

3}), Thermally Grown Oxide

(B84 45HE), Micro-Structure Analysis (A A Z 2 ZA1)

71243

h = TGO thickness
t=Aging time
N = Thermal fatigue life
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Fig. 1 Coin-type APS TBC specimen

Table 1 Materials of TBC specimen

Materials

Top coat 7-8% Y,05-Zr0O,
Bond coat NiCrAlY
Substrate IN738LC

Table 2 Average thickness of top coat and bond coat

Average thickness (um)
Top coat 513
Bond coat 162

- T i i i

Fig. 2 Measurement of top coat and bond coat thickness

Table 3 TGO thickness according to aging time

Aging time (h) TGO thickness (pm)
0 0.10
25 1.62
50 1.72
100 2.39
200 24
500 4.25
1000 4.41

= 0.1um9] TGO
7F SAHAE, ol 1229 F" S A



t3)% & 313 123 pp. 1155-1159

Joh

December 2014 / 1157

TGO Thickness, pm

1 1 1 1
0 200 400 600 800 1000
Aging Time, h

Fig. 4 TGO growth curve
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Table 4 TGO thickness of thermal fatigue specimen

Aging time, h TGO thickness (um)
0 0.10
50 1.85
200 2.82
800 431

Furnace { ¢mmmmmm Controller

Cooling Air

Motor

Fig. 5 Experimental equipment for thermal fatigue test
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Fig. 6 Temperature measurement at coating interface

Table 5 Results of thermal fatigue test

Aging time, h Thermal fatigue life, Cycle

166

0 153

148

50 142

133

200 126

122

800 119
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Fig. 7 Thermal fatigue life according to TGO thickness
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