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Calculation on valence electronic structures of AFLi alloy under
earlier aging condition
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Abstract: The valence electron structures of the segregated cell of AFLi alloy in earlier aging condition were calcu-
lated according to the empirical electron theory (EET) in solid. The results show: the strongest bond is the AFAIl
bond in the segregated cell without containing vacancy, where the Al atomic covalence radius is greater than that of
Li atom in the cell; while the strongest bond is the AFLi bond in the segregated cell containing vacancy, and the Al
atomic covalence radius in the cell is less than that of Li atom. Since the difference of electronagativity between the
Al and Li atoms is obvious, it is inclined to formed the AFLi segregated cell of short range order structure in the
condition of vacancy present. The short range order structure containing vacancy is probably the embryo or precur-
sor structure of the metastable phase & ( AlsLi). Because the strongest covalent bond in the A} Livacancy segrega-
ted cell in alloy formed in quenching is the main strength reason for supersaturated solid solution of alloy. The bond
net of succeeding precipitation of S(AhLi) has the picture of anisotropic AFAl bonding and the bond intensity en-
hanced. Since the §(Al;Li) is coherence with matrix, the bond net strength is enhanced by the precipitation of &
(Al:Li) and so strengthen the alloy.
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Fig. 1 AFLi cell with different Li contents
(a) —Pure Al cell; (b) —AF25% Li cell; (¢) —AF6.25% Li cell

(b)

O — Al atom
[1 — Vacancy
@® — Liatom

Bl 2 AR L2 A7 f M T 0 377 45 4
Fig.2 FCC structures of AFLivacancy cells
(a) —AFLr O cell; (b) —AF12.5%Li cell; (¢) —ALLi cell
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Table 1 Covalent bonds of pure Al cell

Bond Iq Dna/ nm 5"(1/ nm na AD/nm

DM 12 0.28635 0.28633 0.2086  0.00002
AFAL

D 6  0.40496 0.40494 0.0045  0.00002

]

a= 0.404 96 nm; 0= 4; n.= 2.5296; R(1)= 0.119 nm.

22 AF25%Li M0 LA o
Table 2 Covalent bonds of AF25% Li cell

Bond Iq D"a/ nm B"a/ nm na AD/nm

D™ 24 0.28591 0.28287 0.2262  0.0003

DY 24 028591 0.28287 0.1714  0.0003
ALAl

Dy 18 0.40434 0.40130 0.0050  0.0003

DY 6 0.40434 0.40130 0.0013  0.0003

)
a1= 0.404 34 nm; Al: Oun= 6, nc= 3, R(1)= 0.119 nm;
Li: 6= A3, nc= 0.6511, R(1)= 0.110 46 nm.

%3 ALF6.25%Li S oo
Table 3 Covalent bonds of AF6.25% Li cell

Bond la Dy /nm Bna/ nm na AD/nm
Dy 18 0.28648 0.28671 0.20756  0.00023
D" 24 0.28648 0.28671 0.20756  0.00023
D™ 6 0.28648 0.28671 0.17880  0.00023
D™ 18 0.40504 0.40527 0.00443  0.00023
D™ 3 0.40504 0.40527 0.00443  0.00023
D" 3 0.40504 0.40527 0.00382  0.00023

a1= 0. 404 34 nm; Al o= 5, Gi=4, na= 2.897 0, no=
2.5296, R(1)= 0. 119 nm; Li: 0= B3, nc= 0.5350, R(1)=
0.114 4 nm.

F4 ArLr ORI s
Table 4 Covalent bonds of AFLr [ cell

Bond Ila D”a/ nm Bna/ nm na AD/nm
m 16 0.28635 0.28901 0.22484  0.0026

D™ g 0.28635 0.28901 0.19118  0.0026

D" 16 0.28635 0.28901 0.00403  0.0026

D8 0.28635 0.28901 0.00474  0.0026
AFAL

o 12 0.40496 0.40792 0.00408  0.0026

DY 6 0.40496 0.40762 0.00564  0.0026

ai= 0.404 34nm; Al: Oa= 5, nc= 2.8970, R(1)= 0.119 nm;
Li: 0= A2, ne=0.2531, R(1)= 0.1240nm; K —Vacancy.

#5 AF12.5%Li &I 3 s g
Table 5 Covalent bonds of AF12.5% Li cell

Bond la D"q/ nm Bna/ nm na AD/nm

D" 24 0.28635 0.28901 0.22556  0.00022
D" 12 0.28635 0.28901 0.22556  0.00022
D" 12 0.28635 0.28901 0.17100  0.002 20
D" 18 0.28635 0.28901 0.00483  0.00022
D" 6 0.40477 0.40792 0.00366 0.00022

g

a1= 0. 404 34nm; Al: chi= 4, K= 5, na= 2.5296, na=
2.8970, R(1)=0.119 nm; Li: OLi= A3, n.= 0.6511, R(1)=
0.110 46 nm.

6 AL Li A A7 A 3L B O

Table 6 Covalent bonds of AlzLi cell
Bond la Dn /nm Bna/ nm na AD/nm
s 24 0.28355 0.28288 0.2333  0.000 66
DY 24 0.28355 0.28288  0.1204  0.000 66
AFAl
Dy 18 0.40100 0.40033 0.0052  0.000 66
D™ 6 0.40100 0.40033 0.0014  0.00066

"D

ar= 0.401 0nm; Al: Ou= 4, nc= 2.5296, R(1)= 0. 119 nm;
Li: 0= A4, ne=1, R(1)= 0.098 6 nm.

3 TSR
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B . BT Li 20038 m, Li /R A FE3RNEA R
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