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Kinetics of solidification process of
primary Al Cu Fe icosahedral quasicrystal phase

ZHAO Dong-shan'. GUO Xinrvone®. SHEN Nine-fu!. GUO Jian'. REN Chenrxine'
(1. College of Materials Engineering, Zhengzhou U niversity, Zhengzhou 450002, China;
2. Lab of Special Functional M aterials, Henan U niversity, Kaifeng 475001, China)

Abstract: By using a proposed thermodynamic model for the calculation of the changes of Gibbs free energy during the
primary solidification of the icosahedral quasicrystal phase and its approximant crystal phase, the nucleation energies and
nucleation rates for the icosahedral quasicrystal phase and its approximant crystal phase are calculated according to the clas-

sic theory. The calculation results reveal that the IQC will nucleate primarily when the temperature of the undercooled liq

uid alloy is in the range of 1 130 K to 980 K.

Key words: icosahedral quasicrystal phase; kinetics; heterogeneous nucleation; nucleation rate
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Alsg 2Cus7FesSip. s bulk specimen
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. Position
Phases Al Cu Fe Si .
in Fig. 2
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1 Point 1
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o) Point 2
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67.00* 31.10% 0.16 % 1.75% .
0 Point 4
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Point 3
0. 69 0.33 0. 09 0.27
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Fig. 3 Curves of formation energy of
critical nuclei for solidification of

icosahedral quasicrystal phase and its
approximant crystal phase from melt
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Table 2 Characteristic thermodynamic data of
AFCuFe IQC and its approximant crystal

R phase used for calculations
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Fig. 4 Curves of nucleation rate with

temperature for icosahedral quasicrystal
phase and its approximant crystal
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