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ABSTRACT

Thermal conductivities in La,Ce,07-Gd,Ce,04-Y,Ce,0; ternary system have been investigated. Pyrochlore phases formed at all
ternary compositions and their sinterbilities were decreased with La add1t1on Thermal conductivities showed a minimum value at

La,Ce,O; with moderate increases as Y** and Gd**

ions replaced La**

Thermal expansion anomaly observed in La,Ce,05, which

might be detrimental to TBC application, were suppressed by Y>* and Gd * additions, with resultant thermal conductivities, 1.3~1.5

W/mK at 1000°C.
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Table 1. Chemical Compositions, and Relative Densities and Lattice Parameters after Sintering at 1600°C for 2 h

Composition (mol%)

Specimen Code

Relative Density (%)  Lattice Parameter (A)

CeO, Gd,0; La,0, Y,0;

66.7 333 - - GC 96.5 5.429
66.7 25 83 - GC75LC25 89.5 5.462
66.7 16.65 16.65 - GC50LC50 82.4 5508
66.7 83 25 - GC25LCT75 81.4 5542
66.7 - 333 - LC 79.1 5572
66.7 - 25 83 LC75YC25 85.1 5513
66.7 - 16.65 16.65 LC50YC50 86.4 5.464
66.7 - 83 25 LC25YCT5 883 5421
66.7 - - 333 YC 95.2 5379
66.7 83 - 25 YC75GC25 95.5 5390
66.7 16.65 - 16.65 YC50GC50 95.5 5.401
66.7 25 - 83 YC25GC75 96.8 5413
66.67 16.67 833 833 GCS50LC25YC25 88.7 5447
66.67 834 16.66 833 GC25LC50YC25 86.8 5.480
66.68 8.34 833 16.65 GC25LC25YC50 91.5 5433
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Fig. 1. XRD patterns of the Gd,Ce,0,-La,Ce,04-Y,Ce,0,
pyrochlore system sintered at 1600°C for 2 h.
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Fig. 2. Mean thermal expansion coefficients (x 10_6/K) between
SOOC and 12000C in the Gd2Cezo7-La2C8207-Y2C6207
system.
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Fig, 3. Thermal expansion coefficients with respect to tem-
peratures in the Gd,Ce,0;,-La,Ce,04-Y,CeyO; pyro-
chlore system.
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Fig. 4. Specific heats of the Gd,Ce,0, La,Ce,0; and Y,Ce,0,
from R.T. to 1200°C.
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Fig, 5. Thermal diffusivities of Gd,Ce,O;, LayCe,O; and
Y2C8207.
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relative density correction.
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Fig. 7. Thermal conductivities after density correction in the
La,Ce,05-Gd,Ce,05-Y,Ce, 05 system at (a) 800°C and
(b) 1000°C.
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Fig. 8. (a) SEM micrograph of the LC50YC50 layer coated by
EB-PVD method and (b) XRD pattern of the layer.
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