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Abstract High temperature oxidation behavior of thermal barrier coating (TBC) system (IN738 substrate -+
NiCoCrAlY or NiAl bond coat with or without Pt + yttria stabilized zirconia) prepared by air plasma spray
(APS) process has been studied in order to understand the effect of Pt addition to bond coat on the stability
of TBC system. Specimens were oxidized in thermal cycling and isothermal oxidation test at 1100°C. The Pt
addition in TBC system with NiCoCrAlY bond coat showed a longer life time compared to that without addition
of Pt. Pt addition to TBC system is believed to help the formation of more stable thermally grown oxide, Al,Os,
at the TBC/bond coat interface, leading to a longer lifetime of TBC system.
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Fig. 1. Cross-sectional micrograph of as-coated TBC with
NiCoCrAlY bond coat (without Pt).

Fig. 2. Cross-sectional micrograph of as-coated TBC with
NiCoCrAlY bond coat (with Pt).

Fig. 2& NiCoCrAlYE BCZ AMg-3H TBCAHCIA]
A7blE 739 el tig mlAl R ApRlolth
Al Fo FAE Fig. 19 et P& H718kA] 92
7359k fFALS 33*&% UERNAITE, BC 71A1F9] AW
]__]—7_ 9}1\‘— 7—]0 §J-o]'ol- _/F 01
MAzk p7b thEk 85~75 atom.%

o2 et
. 3»‘5 NiAl& BCE AH&3 TBCAIYIA P& 7}

| &8 A5 gHARlelt, A F A A BCSY
TBCZE2] W a8 ul&o TBCE3 BCF Ako]ollA
SEjdAdel vetdted, 5o 918 st} g
4= NiAl¥ BCE A8 TBCAOA Pi&

Pt
A

]:‘g ;‘(—17]_
3 Ao Aot} ptE HrlshA] 2L AL 9=
28] TBCZ 9 ®Eld o] dAskA] o & #ofde
A

oz golgQitt, e ZHEA A NiCoCrAlY BC
& AHEE TBCAI®R: 22 PtE H71e o, BCel &
Zol AN P& BT 2le Ao e,



NiCoCrAlY 2 NiAl bond coatZ2 AHE-3F Thermal Barrier Coating®] T-29FgAlol vix|= Pio] J& 377

Fig. 3. Cross-sectional micrograph of as-coated TBC with
NiAl bond coat (without Pt).

Fig. 4. Cross-sectional micrograph of as-coated TBC with
NiAl bond coat (with Pt).
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Fig. 5. Cross-sectional micrograph (a) and line scanning data
(b) of TBC with NiCoCrAlY bond coat(without Pt) after 200h
isothermal test at 1100°C.
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Fig. 6. Cross-sectional micrograph (a) and line scanning data
(b) of TBC with NiCoCrAlY bond coat(with Pt) after 200h
isothermal test at 1100°C.
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Fig. 7. Cross-sectional micrograph (a) and line scanning data
(b) of TBC with NiAl bond coat (with Pt) after 200h
isothermal test at 1100°C.
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Fig. 8. Schematic diagram of lifetime of TBC.
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Fig. 9. Cross-sectional micrograph (a) and line scanning data
(b) of TBC with NiCoCrAlY bond coat (without Pt) after one
hour cyclic test at 1100°C.
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Fig. 10. Cross-sectional micrograph (a) and line scanning data
(b) of TBC with NiCoCrAlY bond coat (with Pt) after one
hour cyclic test at 1100°C.
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Fig. 11. Cross-sectional micrograph (a) and line scanning data
(b) of TBC with NiAl bond coat (with Pt) after one hour
cyclic test at 1100°C.
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