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Table 1 Chemical composition of four measured alloys 170
Alloy Mass fraction/% 150
No. Cu Li Sc Zr Al E 130 |
J1 42(4.18)  1.0(0.83) 0.1(0.076) 0.1 Bal @
2 3.4(3.22)  1.0(0.97) 0.1(0.063) 0.1 Bal. g LB
I3 2.5(2.44) 1.00.88) 0.1(0.075) 0.1 Bal = o)
J4 1.0(0.99)  1.0(0.92) 0.1(0.079) 0.1 Bal -
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Fig.1 Aging hardening curves of alloys J1-J4
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Fig.2 Tensile curves of alloys with different Cu contents: (a) Alloy J1; (b) Alloy J2; (¢) Alloy J3; (d) Alloy J4
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Table 2 Mechanical properties of four alloys at T8 temper

Alloy No. oy/MPa  ¢y,/MPa 0/% Aging time/h
J1 453.6 400 11.5 48
2 427.2 382 11.8 48
3 357 308.5 13.4 77
J4 235.1 184.4 17 196
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Fig.3 SEM images of homogenized alloys with different Cu contents: (a) Alloy J1; (b) Alloy J2; (c) Alloy J3; (d) Alloy J4
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Fig. 4 EDX analysis of non-equilibrium phases in four homogenized alloys: (a) Alloy J1; (b) Alloy J2; (c) Alloy J3; (d) Alloy J4
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Fig. 5 XRD pattern of J1 alloy after homogenization
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Fig. 6 Morphologies and EDX analysis of non-equilibrium phases of four solid-solution alloy: (a) Alloy J1; (b) Alloy J2; (c) Alloy

13; (d) Alloy J4
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Fig. 7 TEM images of alloys peak-aged in T8 condition and corresponding SAED patterns: (a) Alloy J1, 8" phase, b=(001),;
(b) Alloy J1, T1 phase, b=(112),; (c) Alloy J2, 8’ phase, b=(001),; (d) Alloy J2, T1 phase, b=(112),; (e) Alloy J3, &' phase, b=(001),;
(f) Alloy J3, T1 phase, b=(112),; (g) Alloy J4, &' phase, b=(001),; (h) Alloy J4, T1 phase, b=(112),,
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Fig. 8 STEM mappings of core/shell precipitate: (a) HADDF; (b) Al; (c) Zr; (d) Sc
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Effects of Cu content on microstructure and
mechanical properties of Al-Cu-Li-Sc alloy

GONG Zhu, ZHENG Zi-qiao, JIA Min, SANG Feng-jian, CHEN Xiang-rong

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

Abstract: The effects of Cu content on the microstructure and mechanical properties of Al-Cu-Li-Sc alloys were

investigated by microhardness test, tensile test, scanning electron microscopy (SEM) and transmission electron

microscopy (TEM) observations. The results indicate that the alloys with high Cu content will precipitate W(AlCuSc)

phase during homogenization when the Sc content is same, and the ¥ phase will not dissolve into the a(Al) at solution

treatment. The amount of W phase will decrease with the reduction of Cu content while the Sc content is the same.

Because of the deleterious effects of ¥ phase on the mechanical properties, the content of Cu atoms in a(Al) improves,

the precipitation of " and 7 phases improve the mechanical properties after aging. The formation of Al(Sc,Zr) particles

will be inhibited due to the existence of /¥ phase.

Key words: Al-Li alloy; AlCuSc phase; Cu content; mechanical property; microstructure
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