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Abstract

Alpha-phase alumina TGO(Thermally Grown Oxide) forms on the interface between zirconia top coat

and bond coat of thermal barrier coating system for superalloys during exposure to high temperature

over 1000°C. It is known to provide a good protection against hot corrosion and to cause surface failure

such as rumpling and cracking due to difference in thermal expansion coefficient from the substrate

metal and the lateral growth. Consequently, mechanical properties of the alumina TGO at the high

temperature are the key parameters determining the integrity of TBC system. In this work, by using

Fecralloy foils as the alumina forming substrate, creep tests and tensile tests have been performed with
various TGO thicknesses(A=0 ~ 4;m) and yttrium contents(0, 200ppm) at 1200°C. Displacement-time

curves and load-displacement curves for each TGO thickness(h=1,2,..) were measured from the creep

and tensile tests, respectively, and compared with the curves without TGO thickness(h=0). As the result,

the intrinsic tensile and creep properties of TGO itself were determined.
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Fig. 1 Configuration of the creep specimens
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Fig. 4 Control diagram of the micro-creep tester
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Fig. 6 Control diagram of the micro-tensile tester

AHe WMYE SAHSE uHASEZ  FAA(PSD,
EM4SYSAl TBMPH-1), &%& 71 of wzg
HAigsl7] A dolwolGir bearing)o] A
Hojlom AlHoA HAE = do] R 2=
Ao AdHz ExF 7] A dZd 34t
z, ¢ 2 dAdo] Fa=o] ok g3 Alg7]
Aol Ao X9 AlH FEH] YHHE 4t
A9 FAS AANReE Ay 9T F3o
e 2709 A2 A (OMEGAA 0S554-v1-6,
ChinoA} IR-FAINN)7} A X 5o} Qi) A|@drjzR
B9 RE EZHL ¥WE ADHIIE 559
PCE U4HEHD 2xAo], dF AAZE DA
HE7|2 Edtd 2z DC power supply, AHA|A
z B $27)(radio transmitter)2 QB BT} Fig.
47 3T AFINY AATEES BdFa gl
th. ARG 7leHd AAF Age Wz
=20 71&5o] it}



668 AAE -

222 OIF AlE 7|

Fig. 55 £ d7o)A 2188 vi A3 Ag7]
g paF3m Qo o 4F7)9 ¥ J|FES
2H% ZEE A88AEsd ol H2d I
gAYz Aojgo] pCcet AF3dtd AEEH7]
Again], WEol Axn FAsF Aol R FLA
o7} 7bFslths FA o] gioh

A@7lol AHEE  2H% =B  ORIENTAL
MOTORAF #AEFS 2 005me] o)&AE Aozt 7}
S8tk aglm o 2H® REE Aojsty] A3l
SURUGA SEIKIAS] EZEEHModel; DI2IMSyE
o] &3t Fig. 62 UF Ald79] Ao ATEE
BAF3 gtk AAF 71E3 AL e =

9 715 2ok
23 AlEEY

23.1 A2[E AlE

&Fo] HAQ Fejo)Ad AHd dE& 7o)
N, 93te Asg FAE=um)7t HAL
o AAAZH10~208) B UlE AHHE 5
7}ste] RAEtE MYE A% 1 gE EF
< AAZL 2L AL s FA7
h=2md] =93 a5E Jhete I ITRHAES
@, e Pyez Aset £ h=3, 4um
Ao FAZTHAE SHTITH

232 o]xl- A|%4

AlHo] 1200C Lo 7HEH7] WEe A
Hog Ao e Fo] #FE do
gA AE g =¥d ¢F0Y 4RSS ¥
4L PR8I0 AHIEF XY I SH(Kodak
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Fig. 8 Variations of displacement, load, and TGO
thickness measured during a creep test
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Fig. 9 Creep properties of Fecralloy substrate
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Fig. 12 Tensile property of Fecralloy substrate
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Fig. 13 Stress-strain curve of TGO at 1200C (a)
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