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Abstract: The effect of L i addition on the aging behavior and mechanical properties of an A I g-Si alloy has
been investigated A nL i-v model has been suggested to explain the modifications caused by theL i addition
A coording to thismechanisn, thepreferential clustering of L i and vacancies inhibits the formation of disloca-
tion loops and diffusion of Si andM g atoms, 2 that the precipitation of G P zones is Imited and delayed
Consequently, the ordered § phase becomes the predom inant precipitate, andM g2Si phase can form only af-
ter aging for very long tine Furthemore, the effect of thetmomechanical aging (TM A) on microstructure
and propertiesof an A |1 i g-Si alloy has been carried out too. It has been found that TM A accelerates the
aging reaction and peak strength of theA |1 iM g-Si alloy greatly. The TM A improves the strength of A L i-
M g-Si significantly, and does not destroy the elongation A |1 i*M g-Si alloy has a bright applying progect
for it show s comparable strength and elongation w ith A IiM g-Si alloys after TM A, but it possesses a low er
density and higher modulus

Key words:A |1 iM g-Si alloys TMA; mechanical properties microstructures

, Li, A , 2

[1]

, (530 , 24h), , 480
AlLi-CuMgAI-CuLi AlMgLi 3nm 540
23 AL M g-Si 40min, ,
“e AL iM g-Si , 170
A L iM g-Si , : 20% 60%),
, 170 150 ,
2h
’ 5 1
1, B N
( ). 20nm TEM
1 1998-11-27

: 1998-07-01,



6 ‘AL M g-Si 523

(37 60% 76h
1 60% B 24h
Li Mg Si Cr Fe S Al B 150
A 17 Q66 Q8 0Q022<005 2 9
B - Q68 Q78 Q21 <005
2(a) A ,
2 ( 100h)
50nmm 1um ,
21 AlLiSi ©7,
1(a) 2 0 60% JALL) ’
170 A 170
5 80h, & , 20mm,
2
, Li B ( 2()),
300h,
45h , 121HV , 100h C 2) 3
1 7%L i A B : :
50nm
, 100h ,
2(e) 60% A 150
B 20% 3
60% 2 '
' 2(f) B 170 80h
, A 60% , 16h , 001 8 M g:Si)
y |
120HV, B 60% . 2h A g
, 127HV '

= g0 .
e —=— BO%
& .- e T B20%
60 e A40% —*— B40%
- s A60% —a— B60%
4000 40 60 80 100 120
B ad Al /h
(a)
140
120k sT5 e ey
- P [ ] [ ]
2 100} 4 . . . - .
B ogobs ”
& . A20% —=— B20%
o A440% —e— B40%
60 s+ A60% —a— B60%
40 \ A A . ,
0 20 a0 60 20 100
B3 I TR} /h
(b)
1
(a) 170 . (b) 150
1(b) 20% 60%

150 170



524 20

23
2
2 ;
A Ob 100M Pa, a2 16(M Pa, &
15% , A
,  60% Oa 2 20QM Pa,
. 9%
A , 60% , (&2 42V Pg;
20% , 60%
10 5%
2
A B
/% | 0 20 60| 0 20 60
®m/MPa |[233 335 370333 360 385
m2MPa | 144 264 342|304 306 346
&/% 11595 90[100 13 105
p/10%g- m? 2 56 270
E/GPa 73 68
24
A
, 2
( 3@@)
( 3(b)), :
M g:Si 3(c) 3(d) 60%
A B , 60%
A , B

(a) A 100h, ; (b) [112]a, S ‘I‘. b ¢ o
; (©) A, d , 170 | ' - L€ s 100 pm

80h; (d) A, , 170 300h;

(e) A, 60%, & , 150

76h; (f) B, 170 80h



6 AL iMgSi 525

) Mg
, M g2Si GP
‘L A M g-Si
M g2Si )
Li , Li Si,Mag,
Li Q 26ev " ¥,
Li “ ”
) Li-v , Al-
M g-Si GP 3 : Li
, Si
, Si-v ;
Li , Si
M g , Si Mg
G P JAIMg-Si-l L
G P , Al
M g-Si-1 7L i G P )
G P
Li 15 AlLi
JA -1 LM g-Si
o) , Li , G
Schmiitz AlLi 171 79%L i
170 , 10
3 Y '
(a) A, ; (b) B, ; (0 '
A, 60% . (d) B, 60% : d , Al-L -
M g-Si
) M @g=Si ,
B, Si J , o] ,
A I'M g-Si ,
B . Si Li M gaSi )
, PFZs , Si , A 1L iM g-Si
, M g:Si , , 50um
M g:Si , AL iSi , AL iSi
PFZs , , 540 x
(0]
A M g-Si G P 3 , A
Si , Si-v ; ,Si o) o}
Si-v Mg Si-v ;
; M g-Si-v ; )

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://mmw.cnki.net



526

20

4
(1)A1-Q &M g-Q 8Si 1 7%L i
, M gaSi o]
, ALLiSi 540
(2)A1-1 1L iM g-Si d ,
: * Li
27%  30%, 15%
(AL Al-Q 8 g-Q 8Si
Si :
(4) o] ,
AL iM g-Si :
60% A 1 iM g-Si
Li , ,
5%, 7%

[1] Flidlyander I N, Bratuhin A G, et al Soviet aluminum-
lithium alloysof aerogpace gpplication[A ]. In: PetersM,

W inkler P J ed Proceedingsof the 6th A luminium-L ithi-

un Conference Vol I[C]. Adenauerallee DGV Infomar
tionsgesellschaft mbH, 1991 35 42
[2] Bamuth E' S The statusof A I-L i alloys[A ]. In: Sanders

T H Jr, Starke EA Jred Proceedingsof the 4th Interna-
tional Conferenceon : A luminum A lloys Vol III[C]. At-
lanta Georgia Institute of Technology, 1994 82 89

[3] Grahan R H, RiojaR J, et al. AlLii alloy development
[A] In: PetersM, Winkler PJ ed Proceedings of the
6th A luminium-L ithium Conference Vol I[C]. A denauer-

[4]

[5]

[6]

[7]

[8]

[9]

[10]

allee DGV Infomationsgesellschaft mbH, 1991 15 24
Huang ZW, LorettoM H, etal M echanisn of nucleation
and precipition in 6061+ i alloys[J]. M aterials Science and
Technology, 1994, 10(10): 869 878
Huang ZW, SnalimanR E, etal Influenceof lithium ad-
ditions on precipitation and hardening of 6061[J]. M ateri-
als Science and Technology, 1991, 7(9): 205 212
WeiB C, Huang Z, et al Effect of L i content on aging
regponses and mechanical properties of an A IM g-Si alloy
[A] In: Sato T, etal ed Proceedingsof the 6th interna-
tional conferenceon A luminum alloys[C]. Toyohashi: The
Japan Institute of L ightM etals, 1998 697 702
MondolfoL F A luminum A lloys Structure and Properties
[M ]. London: theW hitefriars PressL td, 1976 666
Ceresara S, GlardaA, SanchezA. A nnealing of vacancies
and ageing in AL i alloys[J].
1977, (1): 97 106
Schmitz G, Haasen P. Decomposition of an A I-L i alloy-the
early stages observed by HREM [J]. ActaM etall M ater,
1992, 9: 2209 2214

Chen R, Huang Z, et al Themodynamic analysisof L i-
In: Sato T, etaled Pro-
ceedingsof the 6th international conference on A luminum

Philosophical M agazine,

containing A 1M g-Si alloys[A ].

alloys[C]. Toyohashi: TheJgpan Institute of L ightM et-
als, 1998 703 708

, L1971 2 ,
1989 1995
; 1998



