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Electronic theory of congregation on crystal boundary of
rare earth and iron elements in ZA alloys
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Abstract: A model of liquid ZA27 casted alloy was established according to molecular dynamics. An atomic structural
model of a phase and liquid co-existence and a phase large angle superposition lattice crystakboundary was also presented
by means of computer programming. The recursion method was adopted to calculate the circumstance sensitivity embed
energy of rare earth( RE) and iron in grains, crystal boundaries and phase boundaries, respectively. The calculation shows
that RE and iron are more stable in phase boundaries than in grains, which explains the fact that the solution of RE and
iron in a phase is small and they are affluent ahead of phase boundary, leading to RE and iron atoms congregating on the

crystal boundaries and forming complicated RE-compound.
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Fig. 1 Atomic structural model for

interface of a phase and liquid phase
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Fig. 2 Atomic structural model for
boundary of a phase
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Table 1 Environment-sensitive embedding
energy of Fe and RE in grain or at

interface of a phase and liquid phase (eV)

Element a phase Interface of a phase and liquid phase
Fe - 22.92 - 97.37
La 4.82 0.25
Y 3.44 0.18

Wt ok e o R R R, AR AR > O oK,
FRRR 70 Bdi/ls, 1WA /) Fe, La, Y BN
m, Mg RIATRIR S, Fe, La, Y JRAELE o AHMH
Tk .

2.2 BRAMEAE o AHE AL AR E M

YL ZA2T &t 5 S IR AE W R AR Fe,
La, Y 2 EREREMIE R TR, WL AT (R
RAEBLAL, AT a M AAL Fe, La, Y 5l
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Table 2 Environment-sensitive embedding

energy of Fe and RE at boundary (eV)

Element Single Co existence
Fe - 13.68 - 44.19
La 9.96 - 16.99
Y 9.62 — 18.65
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