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Table 1 Chemical composition of alloy (w/%) 34 Y
Alloy code Li Cu Mg Ag Zr Ce
1# 1.29 1.59 0.4 0.4 0.14 Ce 2# 1 3#
2 133 156 04 04 014 0.14 Ce 2#
3# 1.31 1.58 0.4 0.4 0.14 0.29 2 4
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Fig.2 Effect of Ce level on uniaxial tensile yield strength (solid

line) and ultimate tensile strength (dotted line) under

different conditions: (a) T6, (b) T8, and (c) elongation

versus aging time at T6 and T8
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Fig.3 TEM images of samples under T6 peak-aged conditions:
(a) BFTM (Bright field TEM micrographs) (2# alloy)

close to <100> zoon axis; (b) BFTM (2# alloy) close to
<100> zoon axis; (c) BFTM (2# alloy) close to <112>

zoon axis; (d) BFTM (2# alloy) close to <111> zoon

axis; (e) BFTM (1# alloy) close to <100> zoon axis;
(f) BFTM (2# alloy) close to <111> zoon axis
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Table 2 Area density of each precipitates on three alloys
(10™*/nm?) and statistics orientation

Alloy code 6' phase Tl Cubic phase
1# 0.767 - 2.110
2# 0.997 3.230 0.229
3# - 2.617 2.923

Orientation <100> <111> <100>
Ce o'10”

Gayle™” Al-Cu-Li Mg
Mg-vacancy
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Effects of Trace Addition of Cerium on Microstructure
and Mechanical Properties of Novel Al-Cu-Li Alloy

Yu Xinxiang, Yu Zhiming, Ying Dengfeng, Wang Hua, He Anging, Cui Fan
(Central South University, Changsha 410083, China)

Abstract: The hardness and mechanical properties of the novel Al-Cu-Li alloys containing different contents of Ce and subject to T6 and
T8 heat treatments were tested. The microstructures were observed. The experiment results show that with the increase of the content of
cerium and the area density of cubic phase as well as T1 phase, but the area density of 8’ phase decreases. Which is attributed to the trace
addition of cerium, Ce will exist in the form of solid solution and is distributed at {100} matrix face and {111} matrix face, respectively.
The increase of density for the cubic phase and T1 phase between different cerium contents is due to the introduction of heterogeneous
matrix nucleation sites at {100} matrix face, and {111} matrix face separately. In addition, the trace cerium element is thought to tie up
vacancies which restrict the Cu diffusion that is necessary for GP zone formation and 6’ precipitate at last. The pre-age deformation
significantly affects the competitive precipitation between T1 and 8'. The relative content fraction of T1 and 6’ greatly increases with
increasing of amount of cerium. The variation of precipitate type was determined by TEM, The area density and the size of the major
strengthening precipitates were obtained by Image-Pro Plus (IPP) software. It Is indicated that the total nucleation sites increase with the
enhancement of the content of cerium. The uniformity of size for 6’ phase is different for 1# and 2# alloy, that is attributed to the
competitive precipitation between cubic phase and 6’ phase at 1# alloy. The well-distributed enhancement of T1 phase size at 3# alloy
directly is correlated with the obvious increase of the area density of T1 nucleation sites. It can be concluded that the dissolution of cubic
phase occurs during the initial aging (T6, 180 , 16 h), at the same time, the spurting reprecipitation and growth of T1 phase happen.
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