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Fig.1 Model of a-Al atomic cluster
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Fig.2 Atomic cluster model of # phase
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Fig.3 Model of large angle grain boundary of a-Al with # phase
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Table 1 Environment-sensitive embedding energy of Zn, Mg,

Cu at grain boundary or in a-Al (eV)

Zn Mg Cu
At boundary 1.6452 21.9444 22.6892
In a-Al 1.1292 22.5959 23.0077
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Table 2 The interaction energies AE between Zn atoms , Mg

atoms or Zn and Mg atoms(eV)

Zn Mg 2Zn+Mg
At boundary 0.6011 —7.1093 —2.8880
In crystal 0.4742 —4.4705 —29.4569
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Table 3 The Fermi energy levels of bulk Al, grain boundary
and » phase in Al-Zn-Mg-Cu alloy

Pure Al  Zn content Mg content Cu content
In crystal -8.0038 -8.1001 -7.7967 -8.0300
At boundary  —7.6046 -7.6751 —7.4543 -7.6744
In 5 phase —6.6345 —6.3464
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Table 4 The difference of Fermi energy levels of different
regions in Al-Zn-Mg-Cu alloy

Pare Al Zn content Mg content Cu content
At boundary/  0.3992 0.4250 0.3424 0.3556
in crystal
In crystal/ 1.3693 1.6838
n phase
At boundary  0.9701 1.3280

/n phase
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Grain-Boundary Segregation and Corrosion Mechanism of Al-Zn-Mg-Cu Ultra High
Strength Aluminum Alloys

Liu Guili', Fang Geliang *
(1. Shenyang University of Technology, Shenyang 110023, China)
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Abstract: The atomic cluster models of a-Al, n phase and large angle grain boundary of a-Al with # phase in Al-Zn-Mg-Cu alloys have
been founded by a computer program. The environment-sensitive embedding energy, and the atom action energy of Zn, Mg, Cu and the
atom binding energy, the fermi energy of a-Al and/or # phase have been calculated by a recursion method. The corrosion character of
Al-Zn-Mg-Cu alloys has been studied according to the calculated electronic parameter. The results show that Mg and Zn elements are easy
to segregate on grain boundaries, and to form # phase. The # phase on grain boundary are large then that in grain due to the segregation of
Mg in the grain boundary. The calculated results indicate that the fermi energy of # phase is the highest, will be decomposed firstly in the
corrosion as an anode. The alloy element Zn has the function to increase the electrode potential difference between grain boundary and
grains, to deteriorate the corrosion character of alloys. The alloy element Cu can reduce the difference of Fermi energy and the potential
difference between grain and grain boundary, so as to slow down the corrosion process.

Key words: electronstructure; grain boundary segregation; corrosion; ultra high strength aluminum alloy

Biography: Liu Guili, Ph. D., Professor, College of Constructional Engineering, Shenyang University of Technology, Shenyang 110023, P.
R, China, Tel: 0086-24-25409535, E-mail: liuguili@sina.com



