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Monte Carlo simulation of microstructural evolution of
Al Cur LrxMg alloys during initial ageing stage
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Abstract: The Monte Carlo Method, which based on the Multr States Ising M odel, was applied to simulate the mt
crostructural evolution of AFCu LrxMg alloys during the initial ageing stage. The simulation results show that:
there are Lt clusters, Lt Cu co-clusters and vacancy clusters in A} CurLi alloy during the initial ageing stage, and Li
clusters exhibit a tendency to co-existed with vacancy clusters; with small addition of Mg, Cu clusters are provoked,
while the clustering of Li atoms is restrained, the vacancy clusters have a tendency to co-existed with CerMg co
clusters. Small addition of Mg has strongly effect on the morphology of Li clusters, which can release Cu atoms and
vacancies from the locking state by Li clusters. Therefore, the morphology of precipitates can be affected by the ad-

dition of M g subsequently.
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Table 1 Interacting parameters in Al between
same atom species, between different
atom species, and between solute atom and

vacancy, utilized in simulation ( kJ/ mol)

Atom Al Cu Li Mg Vacancy
Al -54.5 -49.3 -37.9 -34.5 -21.9
Cu -48.5 -357 -32.2 - 15.8
Li -24.4 -19.2 -11.8
Mg -16.8 -10.3

Vacancy 0

2 B

2.1 HEHD



« 1378 - U EA AL EF R

2005 9 H

*2 HUE SRR
Table 2 Chemical compositions of

simulated alloys(mole fraction, %)

Sample No. Cu Li Mg Al
1 1.2 Bal.
2 1.2 5.7 Bal.
3 1.2 5.7 0.4 Bal.
4 1.2 S5:1 0.8 Bal.
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%R L TE RS Li il 8 A, T G. P. X KB sl
ZRPE, X5 2195 A& WNAE G. P. X1
SEHG 5 A3

2) AF1.2Cw5. 7LrxMg &4, HIHEK
Curclusters, 1M Li J& 7 1 #% 5 28 o 2 ) 52 21 400
i, HEMHREREESREET 2, £25 CerMg
J7F & L B Mg Cur Vacancy H A4 . R,
Mg JRFZ L Mg Li J&R 7%}, Mg-CuVacancy E&
T XAFLE .

3) AF1.2Cw5. TLixMg &4 e Mg H1E
R/ Mg/ Li JR 18] 47 75 558 Z4 B AH B AE A i 2
Li Ji 7 B 2R B2, 38 Li/ Vacancy « Li/ Cu
ZRIAFAER B AR, SR ER Li J T Cluste
ring IEFEBE I Cu JR T FIASAL 4 B e ok, Tk
M g-Cur Vacancy BEIM## M Li « Cu J& T RKMIES
RSO A TEAS, AT RZ A B 5 IR AT H A 20 A T
SH.

4) WERTHE 45 R E, HRTEM M%< 3 (1)
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ZER, % AFCrLiraMg & 4 30T #ATH 45 #3525 () Monte Carlo #41

* 1383 -

2R AFCur Li 54 T1 A #EA S H(ALLI)
MAZI I, 7T LLA Li B0\ B2 45 47 B #5211
Y ATEAS RN CAUE B, DAAE (9 i R 4R 2 A Li 1 m
AN BEAR AT AR IR A B2 58 AR R £ B 22 IR 1

5) Xt AFCuLi & &M A SN E LR,

WS B, MIZEEFES Li 17 AER
MEAERIIE .
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