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Table 1 Substitution energies of major alloying elements in #, and #' phases

AEg,, (eV/atom)

Phase Substituted site
Zn Mg Cu
Znl - 0.42 -0.29
7 Zn2 - 0.31 -0.13
Mg 0.57 - 0.58
All -0.11 -2.45 -0.01
Al2 0.09 -2.73 -2.41
y 16 Mg 0.47 - -1.63
Znl - 0.60 -3.32
Zn2 - 0.60 -0.10
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Table 2 Segregation energies for major alloying elements at the 7,/Al and #'/Al interfaces

AEMY (eV/atom)

seg

Interface Segregated  site

Zn Mg Cu

"IN All -0.17 0.22 -0.05

Zn-terminated A2 -0.15 -0.20 -0.04
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Al3 -0.17 -0.19 -0.04
Mgl 0.57 - 0.58
Znl - 1.04 -0.09
Interstitial -0.47 -0.31 -0.58
All -0.07 -0.14 0.09
Al2 -0.07 -0.13 0.07
ny/Al
Al3 -0.06 -0.11 0.08
Mg-terminated
Mgl -0.06 - -0.03
Znl - 0.23 0.07
All -0.23 -0.16 -0.25
Al2 -0.08 -0.11 -0.09
N
Mgl 0.45 - 0.54
Interstitial 0.73 1.72 0.49
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Effects of major alloying elements on #'—#, phase transformation

in 7XXX Al alloys

OU Yi-zi"*, JIANG Yong"*>?

(1. School of Materials Science and Engineering, Yantai Nanshan University, Yantai 265713, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
3. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The behaviors and roles of major alloying elements on the metastable 7'-to-stable 7, phase
transformation in aged 7XXX Al alloys were investigated using density-functional-theory (DFT) based
first-principles methods. Our calculations suggested the following findings. The #'—#, transformation is
accompanied with the consistant release of Al atoms from #', mainly due to the strong Cu and Mg substitution of
Al inside #'. These substitutions help in stablizing #' in the matrix, but excessive substitution may inhibit #'—,
transformation and even induce other Cu/Mg-rich precipitate phases. The experimentally-observed #,/Al interface
has a Zn-terminated structure. Cu, excess Mg and Zn in the matrix all tend to segregate to the interstitial sites of the
interface, enabling the growth of #,.

Key words: 7' phase; 7 phase; phase transformation; major alloying element; interface; first-principles
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