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Fig.1 1/8 unit cell of pyrochlore (a), and primitive cell (b)
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Table 1 Comparison parameter result between experimental®

and calculated data' for La,Zr,0, structure
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Fig.2 Effect of 48f oxygen parameter x on the total energy of
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Fig.3 Change of pyrozirconate total energy with lattice parameter
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Table 2 Comparison between calculated and experimental
data by IR

IR/em™ v vy V3 Vs Vs Vg
Present 532 471 358 228/209 156 136
Exp® 518 412 352 244/208 176 140
AP 540 424 340 271 160 120
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First-Principle Calculations of Rare Earth Pyrozirconate Structure

Zhang Huiling, Fan Qunbo, Wang Fuchi, Zhang Feng, Zhang Hongsong
(Department of Material Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The structures of novel thermal barrier coating (TBC) materials, i.e. rare earth pyrozirconate, were analyzed based on
first-principles through computer simulation. Pyrochiore structures with different rare earth elements, as well as Mulliken populations,
were compared to find out the effect of rare earth elements on zirconia lattice distortion and interatomic action force, which have great
influence on the intrinsic thermal conductivity. The calculated results are in good agreement with experimental results of XRD and IR, so
the calculated structures are proved to be correct. The present modeling method and results can help to predict some essential thermal
property, and contribute to the theory of selection, as well as design of TBC.
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