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Abstract

Rare-earth zirconates, such as La,Zr,0; and Gd,Zr,0;, have been investigated as one of the candidates
for replacing conventional yttria-stabilized zirconia (YSZ) for thermal barrier coating (TBC) applications at
higher turbine inlet temperatures. In this study, double-ceramic-layer (DCL) TBCs of YSZ Ist layer and
La,Zr,0, top coat layer are fabricated by suspension plasma spray with serial liquid feeders. Microstructures,
hardness profiles, and thermal durability of DCL-TBCs are also characterized. Fabricated DCL-TBCs of YSZ/
La,Zr,0; exhibit excellent properties, such as adhesion strength (>25 MPa) and electrical thermal fatigue
(~1429 cycles), which are comparable with TBCs fabricated by atmospheric plasma spray.
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Table 1. Typical properties of YSZ and rare-earth zirco-
nates for TBC applications.

Properties YSZ Rare-carth
zirconates

CTE (/K) ~12 % 10 9~11 X 10°
K (W/mK) N

at 1000°C 22 1.1~1.6

Fracture toughness high low
1 t’-phase to Single phase to m.p.

Phase stability | ;5050 (TBCs)| (pyrochlore/fluorite)
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Fig. 1. A schematic diagram of serial suspension fee-
ders for manufacturing double-ceramic-layer
TBCs by suspension plasma spraying®.
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Table 2. Coating parameters for suspension plasma AAHe] HALZE BFsIL o] A
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Fig. 2. Temperature profiles across a cooled turbine blade aerofoil; (a) without a thermal barrier coating (TBC), (b)
with the single-layer TBC, and (c) with the double-ceramic-layer TBC in place.
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Fig. 3. SEM micrographs of raw powders and processed powders and XRD profiles; (a) YSZ and (b) La,Zr,O-.
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Fig. 4. XRD profiles from deposited La,Zr,0,/YSZ DCL-

TBCs: (a) La,Zr,O,/YSZ DCL(1) and (b) La,Zr,
O,/YSZ DCL(2).
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Fig. 8. Sample images after electric thermal fatigue
test of 1429 cycles: (a) from the substrate side
and (b) from the coat side.
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Table 3. Adhesion strength values of fabricated DCL-

TBCs

Sample ID Adhesion strength (MPa)
LZ/YSZ DCL(1) >25.0
LZ/YSZ DCL(2) 18.7
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