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Fig.1 Crystal structure model of (2 phase

AL 2 B 7, Al J5 723 (8] 55 R A AR A E(0,1/3,0)5 Al
J5 4% 1A 25 25 AR B R AT B (0,0,1/6); Cu JR 145 1] 25 55 Ak
bR E (0.25, 0.25, 0.25).
ST EET BEEE 2 p M vl A0, AR QRS AR Z5 K FL T A
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M SI BEER D045 A B 10K 1.
OS50 B R T FE R
D, =R (D + RS (1) - Blogn,
D, =R$"(H)+ R (1) - Blogn,
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Dy, =R () + RM (1) - Blogn,
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T Me-Ag TR 2 AR g AR, i 2.
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Table 1 Valence electron structure of £ phase

Bond I, D,/nm D, /nm g AD,/nm
D 16 0.248 00 0.248 01  0.490 56
DZC"'A]' 64 0.25582 0.25583 042818
D;‘"'Mz 64 0.25785 0.25786 0.396 09
Df]fA'z 16 0.28545 0.28546 0.161 83
DA™ 16 028636 028637 0.15627 »
- 6.87x10
D 32 0.31931 0.31932 0.044 13
Dy 64 0.31934 031935 0.044 08
Dy 16 0.429 50 0.42951 0.000 46
Dy 64 0.43408 0.43409 0.000 46
DI%"'A]' 32 0.434 11 043412 0.000 46
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Fig.2 Crystal structure model of Mg-Ag segregation zone
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75 14 Mg-Ag i ZEIX AR L5 I LIoc N A 2 /4> Mg Jit
T4 Ag IR 74 EET (8RR 25 70 M1 el 15 Mg-Ag
TSR IX R L R AN LT 450, TR SRR 2.

1.3 EXaWNBFEH

a-Al Ky 10 3L T7 4548, 23 AL 2 Fm3m(No.225),
R HH a=0.404 94 nm, J&E TR E M (0,0,0;
0,1/2,1/2; 1/2,0,1/2; 1/2,1/2,0). a-Al B3 HE T {111}
L ABCABC Jj N@FATHERE, M NTr4it, wiE 3
FiR .

16 1> o= Al S (R 7 S5 R T SR T N AT 6 A
Al J{UF o KHE EET (P8R 22 20 47 Al o5 a-AL dil g
M T 45k, THE 4RI 3.

2 Q/Mg-Ag/a REHIMN B FLEHITE

Kang 25PR\ N, 78 Qla FfiALITAS o ) Mg-Ag
INTT A IR )2, Mg Js 3 7S 7 85 8 O i R fr
B 48 Q b Cu-Al Ji1 )z, BEHI AT, Cu
JEF 10 Q ¥ BUE & Cu JiTJZ - Kang S5V O3E— 25 (1
FINN, B Cus Al JE 9 #5 d Mg-Ag WU 1 )=,
1E Mg-Ag XUR T 22 B Q A B Q AKX,
Mg-Ag XA 727 85 . Sun Z12HEH, £ Qla R
b, Ag IR A4 24K o 19 AL R IR 4R Ag 2 1) Mg
Ji¥ =, A Mg J 12t Q A AL )2

#2 Mg-Ag MBXEMN BT

Table 2 Valence electron structure of Mg-Ag segregation zone

Bond 1, D,/nm Ba /nm Ny AD,/nm
DM 28 028635  0.28664  0.36532
D)™ 40 028635 028664 032685 2.89x10™
DM 4 028635 0.28664 0.29242
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Fig.3 Crystal structure model of a-Al

£ 3 a-Al RIEEHMNETEY

Table 3 Valence electron structure of a-Al

Bond 1, D,/nm Ea /nm N AD,/nm
DIA]'A] 72 0.286 35 0.286 33 0.208 57 S
Al 1.69x10°

D3~ 36 0.40494  0.404 92 0.004 46
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2K a AT (111)//(111)pgag//(001)g £ 7] 55 FR 1)
Q/Mg-Agla FL1fi .
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(11, 1 B AN BB AR =0 e =n 1,
5 FIR(111), M1 G =0.994 nm®, (111),0f L3t
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Fig.4 Atom structural model of 2/Mg-Ag/a interface
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Fig.5 Atomic configuration of a-Al (111) crystal plane
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Fig.6 Atomic configuration of Mg-Ag segregation zone
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LT 25 R B 2L 1s=4 . ££ Cu JZT(001) [ - A7 Cu 1 Ff
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B2, XN T Q AHAHAS R AR 1 EE DO RIS 8 B
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Fig.7 Atomic configuration of (001) crystal plane of Al and Cu
in Q2 phase

2.4 Q/Mg-Ag/la REXEMBFEEEITE
Q/Mg-Ag/a FHHEIFLMN T % 2R o-Al(111),
PN 5 (11 wigag [T pYENE (122 ApMEAE=A 1 X001) o]
(K3 por, 13 (11 g T ooy I ZEAH
Mg-Ag(11 D)ugag 15 a-Al(111),, [H ) HL 7% )% 2%

%j Ang-Ag/a-Al _

a-Al Mg-Ag

%xloo%ﬂé.ﬂ% .
(p<1|1>+p<11|> )/2
Q(001)g [Hi 55 Mg-Ag i 5 DX (111 g g 1T 1) LT85
ERY)]
Me-Ag

o
ApMetee —Mxloo%zso.n% .

Ag

o+l ) 2

F 4 BT QMg-Agla FLIH I HL TS5 RS
g,

Al-Cu-Mg & &I RO nf7E {111}, BT i Q #H, Q
ME A o HEBR Qo FLH, WA KRN
(001)//(111),, AXUHET Qla FHTHIIM T 454,
HHEEE RN S,

Q(001)o T 5 a-Al(111),, [ B HL T35 5 22 4

T4 QMg-Agla REMNBFLEH

Table 4 Interface valence electron structure of 2/Mg-Ag/a

Phase Bond I, D,/nm

D, /nm g p/nm’

a-Al D™ 87 028635 0.28215 023886 20.91

DM 48 028635 029117 0.33234
Mg-Ag 24.68
D" 315 028635 029117 027225

D 8 0.24800 0.24307 0.59297

Q DM 8 0.28636 0.28143 0.18890 14.69

D8 0.42950 0.42457 0.000 56

#z5 Qo REMBFEH

Table 5 Interface valence electron structure of Q/a
Phase Bond [, D,/nm

D, /nm N p/nm’

a-Al - D™ 87 028635 0.28633 020857 8.47
DCu—Cu 8

1

0.24800 0.25251 0.406 55

Q DM 8 0.28636 0.29087 0.13149 10.11

D™ 8 042950 0.42457 0.000 56
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3.1 Q/Mg-Agle AHBFEEESHREES N

& 4 T F T M, Q/Mg-Ag/a FLTH 43 0 2 )2,
Hh )z Mg-Ag/a FHIHHL 15 B 22 ApM ™ =16.54%, W
J& Q/Mg-Ag S5 2 Ap™e¥? =50.73%. I
IR %n, Q/Mg-Aglo FETH AN 2 FHIH & B2 b T 2
Frifl . #7H Mg-Ag JEWAFAE, Q M5 HEAR o HIZTE
B Qla Fti, HFMEFHEZER Ap” =17.67%,
ApMErEe N =16.54% A X Ap? ™ =17.67%I8 /N 1.13%.
Al-Cu-Mg a0 Ag, MM TFEIR Qo FH1H LA
—JZ Mg-Ag, /N S PRSP 1) A R, 1
KT FHRGESE, W TNy, BORT Sl s
EES
3.2 Q/Mg-Agla RERTFEESRELES

EET f8 i, g Ergdtmr 7% n 8K, Ji¥
)RR A5 O, B A S B R R S T
GURATH, XT Qe FUIE, (111), 1L RSt O B
n=0.208 57, pii=8.47 nm?; (001)g Ifi 53 IL M
§ n=0.406 55, pin, =10.11 nm™>. i3 4 TR
B, X T QMg-Agla S, (111), [T L f s AL B
ni™=0.238 86, pi1))=20.91 nm?; (001)o M I iRtk
ik n?=0.592 97, pi,=14.69 nm™.

X Qla 5 QMg-Ag/a FtilT, HT Mg-Ag JZH]
FALE, AEAF(I1L), 1 F g s AN B ™ R T 14.52%,
S o 73 p N KT 146.87%: (001)g 1T I 45 5%
St n® KT 45.85%, LM HLTEE pg,, WORT
4530%. HEtil, Mg-Ag EHEMMIEET Q@ 5 o
P 255 07, B T A AR e 1 .

3.3 Q/Mg-Ag/lea REMBFEME S &R

AT A D R PR B 5 08K, 0] A 32 B 1R BEL RS
B, AT HAH 5 AR ) S ) 45 A 0K, St
Hi 72 2 /), SRINE SR, &4 s rE s
ﬁ?;[l6-18]0

WS R R A AR R AR {111, W I, GBI PH )
™ (0.208 57); WA e 7 38 31 Q/a ST Q AHIN,
BH 124 n™ (0.406 55), BHI1H900 94.92%; i85 g
2] Q/Mg-Agla FHITHT Q AHE, FHJj A nfMeteen
(0.592 97), BHLAIHIIN 184.30%. B4R, Q/Mg-Ag/a Ft

x100%=17.67%

Apn/a-m _

[fi%] Al-Cu-Mg-Ag & 4 B ROR LT Qla FH1HI

MO T ZORAEM R AL IR Sy e, B
P45 G S ES N S eIt R X EE., i
Q/Mg-Ag/a 5 Qlo S HLF 45K W] 41, Q/Mg-Agla
FHH S & R, LA, AR T RES
T .

4 % it

1) Mg-Ag JZ FIAFAEAE 13 Q/oc S THI HE 1 5 1 22 98>
1.13%, (111), T 73 EH K 146.87%, (001),
ML T3 K T 45.30%, Q AH S i B4 & ) 1
K 45.85%.

2) Ag i IN7E Al-Cu-Mg & IE T Q/Mg-Agla
Fhifl. Mg-Ag JZMUE T Q 5EAK o (A S HL 1 45
My, BORT SR EE G Ty, g T S SR
ENE, Fem T APk .
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Analysis of Valence Electron Structure of the Interface
Between 2/Mg-Ag/a in Al-Cu-Mg-Ag Alloy

Qu Hua, Qi Jianxue, Liu Weidong, Xu Qiaozhi
Liaoning University of Technology, Jinzhou 121001, China
g y gy

Abstract: Based on the empirical electron theory of solids and molecules, the valence electron structures of the matrix o, Mg-Ag
segregation area, (2 phase and the interfaces of I/Mg-Ag/a, 2/a were calculated after studying the interface valence electron structure
between the matrix « and £2 phase. Then the relationship between the interface valence electron structures of £/Mg-Ag/a and the interface
properties in Al-Cu-Mg-Ag alloy was analyzed. The results show that the continuity of the outer of /Mg-Ag/ is better than that of the
inner because the electron density difference of Mg-Ag/a is 16.54% and that of /Mg-Ag is 50.73%. The Mg-Ag layer makes the interface
electron density difference of 2/a decrease by 1.13%, while it makes the strongest covalence bond force and the covalence electron
density in (111), increase by 14.52% and 146.87%, respectively. It also makes the strongest covalence bond force and the covalence
electron density in (111)e increase by 45.85% and 45.30%, respectively. The existence of Mg-Ag layer enhances the alloy strength and
toughness because it increases the obstruction of (2 phase to the dislocation, the interface continuity, the interface bonding force and
stability while it decreases the interface electron density differences and the interface stress.

Key words: Al-Cu-Mg-Ag alloy; 2 phase; interface; valence electron structure; interface properties
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