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Valence Electronic Structures of Al-Mg Alloy with
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Abstract

AR A 4L

The valence electron structures of Al-Mg alloy with minor Sc and Zr were analyzed

according to the Empirical Electronic Theory in solid and molecules (EET) . The results showed

that the strong interaction of Al with Zr and Sc, which leads to the behavior of Al-Zr segregation,

Al-Sc segregation and Al-Zr-Sc segregation. promoted the precipitations of Al; (Zr,Sc,.,) phases,

and could produced the remarkable refinement in the grain size of Al-Mg alloys.
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Fig.1 The structural models of a-Al cell(a) and o- Al cell
containing Mg (b)
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Fig. 2 The structural models

(a) Al-Sc fAM; (b) Al-Zr &Bf; (c) Al-Zr-Sc f
(a) Al-Sc cell; (b) Al-Zr cell; (¢) Al-Zr-Sc cell
@Al R F Al atom, ASc JEF Sc atom, <Zr [RF Zr atom
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Fig- 3 The structural models
(a)Al-Mg-Sc g }8; (b)Al-Mg-Zr & Hf; (c)Al-Mg-Sc-Zr S
(a) Al-Mg-Sc cell; (b)Al-Mg-Zr cell; (¢)Al-Mg-Sc-Zr cell
@Al K F Al atom, ASc JRF Sc atom, <Zr JA-F Zr atom
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B4 AlSc S5 (a) 1 AlLZr S8 (b).
Fig-4 The structural models of Al3Sc and Al3Zr
@Al - F Al atom, ASc JEF Sc atom, OZr JRF Zr atom
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Table 1 The valence electronic structures of Al. Al-Sc. and

Al-Zr cells
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— Atom
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Structural hybridization Strongest na A D, (A)
unit covalent
On Osc Oz bond
Al ¢/ / Al-Al 0.208 6 0.007
Al-Sc 5 2 / Al-Sc 0.252 6 0.029
Al-Zr 5 / Bl2 Al-Zr 0.3041 0.003
Al-Sc-Zr 5 2 Bl13 Sc-Zr 0.309 3 0.040
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Table 2 The valence electronic structures of Al-Mg, Al-Mg-

Sc, Al-Mg-Zr and Al-Mg-Sc-Zr cells

FFRURE  ga

— Atom

HimgT S paiig::
% N .
Structural hybridization Strongest na A D, (A)

uint covalent

Oal Omg Osc 0z bond
Al-Mg 4 3 / /  Al-Mg 0.203 6 0.005
Al-Mg-Sc 5 3 2 / Mg-Sc 0.240 2 0.032
Al-Mg-Zr 5 3/ Bl2 MgZr 0.296 4 0.001

Al-Mg-Sc-Zr 5 3 2 BI3 Sc-Zr 0.2403 0.038
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Table 3 The valence electronic structures of Al;Sc and Al,Zr
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Oal Osc Oz bond
AlSc 4.106 5 3 / Al-8¢c 0.2631 0.003
Al Zr 1. 05 5 / Bl12 Al-Zr 0.3061 0.003
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