91

B E DA
Journal of the Kerean institute of Surfac= Engingarng
ol 27, No. 2, Apr. 1994

<HTEE>

Za}zol 84} W EB-PVDe] )5 @@z o)
&t ARSE g e] o %

olg}4g, R. D. Sisson, Jr.*

Ly e M T R
*Dept. of Materials Science and Engineering, Worcester Polytechnic Institute

The Effect of Oxide Formation on the Lifetime of Plasma Spraved
or EB-PVD Thermal Barrier Coatings

E. Y. Lee and R, P. Sisson, Jr.*

Dept, of Materials Engineering, Andong National University

* Dept. of Materials Science and Engineering, Worcester Polytechnic Institute-

Abstract

For the plasma sprayed as well as the EB-FPVD) thermal barrier coatings, the fracture paths within the
oxidation products developed at the interface between the partially stabilized zirconia ceramic coating and
NiCoCrAlY hond coat during cyclic thermal oxidation has been investigated. It was observed that the fracture
in the oxidation products primarily took place within the oxide such as Nii-.Co,(Al, Cr):0, or at the interface
between the oxide and ALO:. It was found that ALO, developed first, followod by the Ni/Co/Cr rich oxides
such as Ni,—Co.(Al, Cr),04 Cry and NIO at the interface between the ceramic coating and the hond coat in
a cyclic high temperature environment. [t was therefore concluded that the formation of the oxide containing
Ni, Cr and Co was a life-limiting event for thermal barrier coatings during cyclic thermal oxidation.
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Fig. 1. Cross=-Sectional SEM Photomicrograph
of the Plasma Sprayed Thermal Barrier
Coating Before Cyclic Oxidation Test.
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Fig. 2. Cross-Sectional SEM Photomicrograph
of the Electron Beam-Phvysical Vapor
Deposited Thermal Barrier Coating Be-
fore Cyclic Oxidation Test.

Fig. 3. Cross-Sectional Backscattered Electron
image of the Oxidation Products For-
med in the Plasma Sprayed Thermal Bar-
rier Coating .
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Fig. 4. Cross-Sectional Backscattered Electron
Image of the Oxidation Products For
med in the EB-PVD Thermal Barrier
Coating.
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Fig. b, EDX Spectra for the Oxidation Prod-
ucts Shown in Figure 3.
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Fig. & Backscattered Electron Image of the
Spalled Region on the Bond Coat Mertal
(Plasam Sprayed TBC).

Fig. 10, Backscattered Electron Image of the
Bottom Surface of the Spalled Ceram-
ic Coating (EB-PVD TBC).

Fig. 9. Hign Magnification Backscatiered Elec
tron Image of the Bond Coat Oxidation
Products Seen in Figure 8.
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