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Tab.1 The calculated (0 K) and experimental

(room temperature) lattice constants a and c¢ (in A) ,
and the formation enthalpy AH (eV/atom)
for Al,CeZn, and Al,Ce

. Ak HB(A) AH/
T E SHME (V- atom™')

a=4.244  q=4.244"

Al,CeZn, -0.408 9
: ¢=10.988 ¢ =10.986"
a=4.38 a=4.38"

Al,Ce , -0.260 9
¢=10.0302 ¢=10.03"
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Tab.2 The elastic constants C;
(in GPa) of Al,CeZn, and Al,Ce GPa
bicl G, Ch C, C,, (O Ces
Al,CeZn, 133.12 24.09 48.36 114.20 69.39 53.98
Al,Ce 155.19 25.49 70.22 154.91 78.97 44.15
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Tab.3 The elastic modulus (in GPa) and Poisson’s

ratio for Al,CeZn, and Al,Ce GPa

i B, By G, G, B/G E v
Al,CeZn, 69.10 69.07 55.86 51.60 1.29 128.01 0.191
Al,Ce 88.57 86.48 60.37 53.93 1.53 140.81 0.232
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Tab.4 The shear anisotropic factors A, , A,, A;,
and the percentage (in % ) of anisotropy in the

compression A, and shear A %

*E Al AZ AS AB A(;

Al,CeZn, 1.8549 1.8614 0.9901 0. 022  3.964
Al,Ce 1.8617 2.1344 0.6807 1.194 5.634
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Fig.1 The three-dimension directional
dependence of Young’s modulus
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Fig.2 The projections of directional dependence of
Young’s modulus on ab plane and bc¢ plane

for Al,CeZn, and Al,Ce, respectively
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An Initio Study of Elastic Properties of Al,Ce and Al,CeZn, Phases

ZHAO Sha-fei, PAN Rong-kai, ZHOU Si-chen, LUO Tao-peng, WU Dong-hai

(School of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, China)

Abstract . Elastic properties of Al,Ce and Al,CeZn, phases have been studied within density functional theory
framework. With substitution of Zn for part Al, the lattice constant a of Al,CeZn, is reduced while ¢ is in-
creased. Al,CeZn, is thermodynamically more stable due to the lower formation enthalpy. With the exception
of Cy, Cij of Al,CeZn, is smaller than one of Al,Ce. Due to the lower bulk and shear moduli, Al,CeZn, has
the lower resistance to volume change under applied pressure and the smaller resistance to shear deformation a-
gainst external forces. Al,CeZn, is more ductile than Al,Ce although both two phases behave as brittle materi-
als. Furthermore, the elastic anisotropy of Al,CeZn, is smaller than that of Al,Ce. Also, the Debye tempera-
ture has been calculated. The electronic structures are further investigated to uncover the underlying mecha-
nism for elastic properties of Al,CeZn, and Al,Ce.

Key words: Al,CeZn,, Al,Ce, structural stability, elastic property, electronic structure



