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Fig. 1 Crystal structure of La,Zr, O, pyrochlore
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Table 1  Calculated lattice parameters for La,Zr, 0, pyrochlore
La,Zr,0, a/nm x
This work 1.0934 0.329
Calc. '] 1.0724 0.3314
Expt. [ 1.0737 0.331
Expt. ' 1.0805 0.333
Theory [ 1.0986 0.330

-14710
> 14715} -
()
[S4]

-14720}
& .
2
5 -14725} .
=
8 L } L ]
= -147301" =

-14735} .

0.32 0.34 0.36 0.38

O (48f) positional paramenter x

B2 LayZe,0, S5 HETBE O(480) (i B B« 175 4L
Fig. 2 Effect of positional parameter x of
0(48f) on the total energy of La,Zr,0,
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Table 2 Calculated elastic constants for La,Zr, 0,

N
GPa GPa
This work 297.68 130.09 114.29 185.95  98.67
Cale. '* 290 156 200 200
Calc. 336 120 101 192
Cale. 289 124 100 179
Expt. [ 217.77 110.68
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First Principle Calculation of Elastic Constant and

Minimum Thermal Conductivity of La, Zr, O, Ceramic
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ZHANG Hua'

(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China; 2. Southern

Regional office of Nuclear and Radiation Safety, Ministry of Environment Protection, Shenzhen 518034, Guangdong China)

Abstract: Elastic constant and thermodynamic properties of La,Zr, 0, ceramic which are used for thermal barrier coating have been cal-

culated by using the first principle pseudopotential method. These results show that the lattice parameter of optimized crystal structure is

1.0934 nm, and the cell energy is the lowest when the x ( positional parameter of O (48f) ) is 0.329. The La,Zr,0, ceramic have high

structure stability from the results of elastic constant C,,,C,,,C,,, bulk modulus and shear modulus. The Young’s modulus E is 201.

50GPa, and the Poisson’s ratio is 0.274, the isotropy coefficient is 0.733 which means that La,Zr,0, ceramic with some brittleness.

The Debye temperature is 619.4K and the specific heat is 274.3J « mol ' - K",

The minimum thermal conductivity of La,Zr,0, ce-

ramic is 1.31W « m ™' -+ K™, while the experiment value measured by laser pulse method is 1.55 W » m ™' « K" its error is 15.

48% .

Key words: first principle; La,Zr,0
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elastic constant; minimum thermal conductivity



