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Table 1 Chemical composition of 2055 Al-Li alloy (w/%)

Li Cu Mg Zn Ag Mn

Zr Ti Si Fe Na Al

1.30 3.76 0.42 0.38 0.44 0.28

0.11 0.05 0.03 0.06

0.0003 Bal.
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Fig.1 Microstructures of as-cast 2055Al-Li alloy: (a) OM
image and (b) BSE image
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Fig.2 Backscattered electron images of as-cast 2055Al-Li alloy:

(a) dendritic grain boundary and (b) intragranular particles
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Table 2 Chemical composition of intermetallic phase in Fig.2 (at%)

Element Point A Point B Point C Point D
Al 68.14 75.34 68.04 77.36
Cu 30.12 19.99 31.96 14.92
Mg 0.00 0.00 0.00 7.72
Zn 1.17 2.09 0.00 0.00
Ag 0.37 2.34 0.00 0.00
Fe 0.14 0.14 0.00 0.00
Mn 0.06 0.11 0.00 0.00
Zr 0.00 0.00 0.00 0.00
Closest phase Al,Cu(Zn, Ag, Fe, Mn) AlCu(Zn, Ag, Fe, Mn) Al,Cu AlCu (Mg enriched)

3 #%EA 4 BES A4 % EDS EE u R MM 4 A
Fig.3 Backscattered electron image (a) and EDS main elements distribution in as-cast alloy:

(b) Al, (c) Cu, (d) Mg, (e) Zn, (f) Ag, (g) Fe, and (h) Mn
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Fig.4 DSC curves of as-cast and homogenized alloy: (a) as-cast,
(b) 470 °C/8 h, (c) 470 ‘C/8 h+510 ‘C/24 h, (d) 470 C/8 h
+520 C/24 h, (€) 470 C/8 h+530 °C/24 h, and (f) 470 C
/8 h+540 C/24 h
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Fig.5 OM microstructures of homogenized alloy: (a) 470 ‘C/8 h, (b) 470 °‘C/8 h+510 ‘C/24 h, (c) 470 "C/8 h+520 ‘C/24 h,
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Fig.6 Backscattered electron images of homogenized alloy: (a, b) 470 *C/8 h, (c) 470 *C/8 h +510 “C/24 h, (d) 470 *C/8 h+
520 ‘C/24 h, (e) 470 ‘C/8 h+530 ‘C/24 h, and (f) 470 ‘C/8 h +540 ‘C/24 h
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Table 3 Chemical composition of intermetallic phase in Fig.6 (at%)

Element Point A Point B Point C Point D Point E Point F Point G
Al 75.07 67.86 68.04 73.20 74.02 82.50 80.22
Cu 15.83 32.14 31.96 19.16 17.91 6.45 14.14
Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zn 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ag 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 6.01 0.00 0.00 5.77 6.48 1.37 4.01
Mn 3.10 0.00 0.00 1.88 1.59 9.67 1.63

Closest phase AlICuFeMn Al,Cu  Al,Cu  AlCuFeMn AlICuFeMn  AICuFeMn  AlCuFeMn
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Fig.7 Backscattered electron image (a) and EDS main elements distribution in the first homogenized alloy:

(b) Al, (c) Cu, (d) Mg, (e) Zn, and (f) Ag
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Fig.8 EDS element line scanning images of the alloy under different conditions: (a) 470 ‘C/8 h+510 ‘C/24 h, (b) 470 ‘C/8 h+520 ‘C/24 h,
and (c) 470 ‘C/8 h+530 C/24 h
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Two-stage Homogenization Process of 2055 Al-Li Alloys

Zhang Long, Zheng Zigiao, Li Jinfeng, Liu Qing, Sang Fengjian
(Central South University, Changsha 410083, China)

Abstract: The two-stage homogenization process of 2055 Al-Li alloy was investigated by OM, DSC and SEM. The results show that the
proper two-stage homogenization process of 2055 Al-Li alloy is 470 <C/8 h+530~535 <C/22~24 h. The dendritic structure of as-cast alloys
is obvious, the intermetallic phases in as-cast alloy consist of Cu, Ag, Mg, Zn, Fe and Mn enriched eutectic aluminides, Cu enriched
eutectic aluminides Al,Cu and AlICuFeMn second phase. The overburnt temperature of the alloy is 522.7 <C. During the first
homogenization process, Cu, Mg, Zn and Ag enriched eutectic aluminides dissolve into the matrix firstly, and then Cu enriched
non-equilibrium aluminides Al,Cu gradually dissolve into the matrix except a small amount of Al-Cu-Fe-Mn phases, and the size of
residual phases is about 15 um. The second homogenization process agrees well with the homogenization kinetic analyses.

Key words: 2055Al-Li alloys; homogenization process; second phases; dendritic structure
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