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ABSTRACT After depositing Ni-20Co—20Cr—8A1-0.5Y (mass fraction, %) bond coat on a Ni base
superalloy by arc ion plating, a ceramic top coat of normal solid ZrO»-8%Y;03 powder (NSP-YSZ)
or hollow spherical Zr0;-8%Y203 powder (HSP-YSZ) was deposited by detonation gun spray, respec-
tively. The result shows that the ceramic top—coat sprayed by D—gun has a lower thermal conductivity.

During the thermal cycling tests performed at 1100 C,

to thermal shock.

the coating of HSP exhibits good resistance

KEY WORDS thermal barrier coating, detonation gun spray, hollow spherical ZrOo powder,
thermal conductivity, thermal shock cycling
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Fig.1 Cross—section SEM images of as—deposited coat-

ings
(a) TBCs of HSP-YSZ (b) the ceramic coat of
HSP-YSZ (c) the ceramic coat of NSP-YSZ, ar-

rows indicating the cracks with large size
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Fig.2 X-ray diffraction patterns of HSP powder and the
as-deposited YSZ coatings (m—monoclinic ZrO»;
t—tetragonal ZrO2; c—cubic ZrO2)
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Table 1 The amount of monoclinic, tetragonal and cubic
ZrOq phase present in HSP powder and the ce-

ramic coatings of as—deposited

(mol%)
Phase  Hollow spherical Ceramic coat Ceramic coat
structure  powder (HSP) as deposited as deposited
with NSP with HSP
Monoclinic 14.47 10.27 9.15
Tetragonal 56.24 59.71 54.37
Cubic 29.29 30.02 36.48
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Fig.3 Thermal diffusivity and thermal conductivity val-

ues of free-standing D-gun YSZ coatings

YSZ WM SRS RN 0.008—0.012 W/(cm K). B
SCEREN, 01000 CHIRETIER, % T
BRI &R E DR YSZ BREAAGERSN 0.014—
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Fig.4 Cross—section SEM image of single particle in hol-

low spherical powder
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Fig.5 Cross—section SEM images of TBCs with HSP-
YSZ after 154 cycles

(a) cracks at the crest of TGO and within the
HSP-YSZ top coat

(b) local spallation at or near the interface of the

TGO/ the top—coat and within top—coat, as

shown as arrows
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