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ABSTRACT

The oxidation behavior of the NiCrAlY hond coat and thermal fatigue faillure m the plasma-sprayed thermal
harrier coating syslem, ZrO;-8wi%Y:0; top ceat/Ni-25Cr-5A1-0.5Y bond coat/Hastelloy X superalloy substrate,
m commercial use for finned segment of gas turhine burner were investigated. The main oxides formed in
the bond coal were Mi0, Cri0s and AlLO, It dwvided Lhe oxide distribution at this mterface mto two types
whether an AlLQ; thin Jayer existed beneath ZrQ./bond coat mterface hefore operation at high temperature or
not. While a continuaus layer of N0 was formed mawnly in the region where the Al0; thin laver was present,
the absence of it resulted m the formation of mixture of Cr,0; and AlLO; heneath Ni0 layer. Analyses on the
fracture surface of specimen spalled by thermal cyeling showed that spalling occurred mamly slong the ceram-
1c coat near Zrh/bond coal oxide layer mterface, but slightly in the oxide laver regon.
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Fig. 1. X-ray diffraction patterns showing (a) as-
spraved ZrO;-8wi®Y,0,/NiCrAlY coating sys-
tem and (h) oxide phases produced after ex-
posurc to elevated lemperature.

Fig. 2. SEM photograph showing cross sectional view
of as-sprayed ZrO,8wi%Y0/NICrAlY coat-
ing system.
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Fig. 3. EDS analysis on matrix A(a) and second
phase B(b) in the NiCrAlY bond coat shown
in Fig. 2.
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Fig. 4. SEM photograph showing cross sectional view
of ZrO,-8wi%Y O /NICrAlY coatmg system
after exposure to elevated temperature.
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Fig. 5. EDS analysis on matrix A{a}, B(h) and second
phases C(c). DG} in the NiCrAlY hond coat
shown in Fig. 4.
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Fig. 6. SEM photograph showing cross sectional view of
oxide layer formed at ZrOy-8wi%Y,0./MICrAlY
interface.
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Fig. 8. Schematic representative illustrating the ox-
idation behavior of NiCrAlY hond coat.
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Fig. %. EDS apalysis on (a) the battom surface of the
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ZrQ;-coal-free NiCrAlY bond coat after 98 cy-
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aggregate of M0, Cr.0 and AlOs
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