19

12 2009

12

Vol.19 No.12 The Chinese Journal of Nonferrous Metals Dec. 2009

1004-0609(2009)12-2119-09

( 410083)

Mg Zn Al-Cu-Li To6( + ) T8( + + )
(T6, 170 ) (Te,120 ) (T6, 190
) T1
Monte Carlo
(T6, 170 ) Mg-Zn Cu Mg
Mg Mg-Zn

Al-Cu-Li Monte Carlo
TG 146.2 A

Precipitation of new cubic phase in Al-Li alloys and its mechanism

WANG Dong-lin, LI Shi-chen, WANG Xiao-ning, ZHENG Zi-qiao

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The Al-Cu-Li alloys with addition of trace elements of Mg and Zn, treated by T6(solution treatment-+artificial
aging)and T8(solution treatment+pre-deformation-tartificial aging), were studied. The experiment results show that a lot
of new cubic phases precipitate when the alloy is aged under the peak-aged condition of (T6, 170 ), but this case dose
not be found in the alloys aged under the peak-aged conditions of (T6, 120 ) and (T6, 190 ). There exists a
competitive precipitation relationship between 71 phase and cubic phase, which is restricted by the factors of temperature
and pre-deformation. Monte Carlo method was used to simulate the atom distribution in the alloy during initial aging
stage and analyze the forming mechanism of the cubic phase. The simulation results show that during the initial aging
stage of (T6, 170 ), the Cu-Mg atom enrichment zones around Mg-Zn clusters become the perfect nucleate points for
the cubic phase formation. Meanwhile, the higher vacancy concentration around Mg clusters is beneficial to quick solute
diffusion. Thus, the Mg-Zn atom clusters may be the key factor of the formation of cubic phase.
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Table 1 Measured chemical composition of alloy (mass 140 120 C
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temperatures: (a) T6; (b) T8
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Fig.2 TEM images of samples under T6 peak-aged conditions: (a) Bright field TEM micrographs (120, 57 h) close to <001>
zone axis; (b) Dark field TEM micrographs (120, 57 h) close to <001> zone axis; (c) Bright field TEM micrographs (170 , 32
h) close to <001> zone axis; (d) Dark field TEM micrographs (170 , 32 h) close to <112> zone axis; (e) Bright field TEM
micrographs (190, 19 h) close to <001> zone axis; (f) Bright field TEM micrographs (190 , 19 h) close to <112> zone axis
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3 T8
Fig.3 TEM images of samples under T8 peak-aged conditions: (a) Bright field TEM micrographs (120 , 65 h) close to <001>
zone axis (small graph: 120 65 h, dark field TEM micrographs close to <001> zone axis); (b) Dark field TEM micrographs (120
, 65 h) close to <001> zone axis; (c) Bright field TEM micrographs (170  , 18 h) close to <112> zone axis; (d) Dark field TEM
micrographs (170, 18 h) close to <112> zone axis; (e) Bright field TEM micrographs (190 , 4 h) close to <001> zone axis; (f)
Dark field TEM micrographs (190  , 4 h) close to <112> zone axis
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