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Abstract . High strength and fracture toughness of Al-Li-Cu alloy(2090 Al alloy) have been a-
chieved by the improvement of melting and casting, extrusion and heat treatment techniques. To estab-
lish the sucessful process for semi-industrial scale ingot(20Kg) the following areas have been investigat-
ed: (1) Improvement of melting and casting techniques for ingot by introducing atmospheric modifica-
tions, vacuum and rotary degassing, and deslagging. (2) The effect of heat treatment on mechanical
properties (3) Mechanical characterization by tensile test, fracture toughness test and fatigue crack
propagation test. High mechanical properties were found to be intimately related with ingot soundness.
Tensile strength of final products varied from 534MPa to 566MPa in peak aged condition while elonga-
tion/ductility ranged from 9.0% to 11.9%. From the fracture toughness test with using compact tensile
specimen, plane strain fracture toughness(K) appeared to be 39MPa,/ m in peak aged condition and
23MPa,/ m in underaged condition. When load ratios of 0.1, 0.3 and 0.5 were given 4K,, was 6.0MPa,/
m, 5.3MPa,/ m and 4.3MPa,/ m respectively.
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Fig. 1. Photograph of a melting and casting

system under a vacuum and inert gas atmosphere
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Table 1. Chemical composition of Al-Li-Cu alloy produced(wt.%)

2090% & Cu Li Zr Mg Fe Si
R 2.9 2.0 0.12 0.15 <012 <0.12
R1 2.86 1.81 0.11 0.10 0.06 0.06
P EE!
R2 2.80 1.80 0.10 0.10 0.06 0.06
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Fig. 4. TEM photographs of a Al-Li-Cu alloy:

(a) Peak aged(60hrs aging timé at 160°C)
(b) Under aged(20hrs aging time at 160°C)
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Table 2. Tensile properties and plane strain frac-
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ture toughness of Al-Li-Cu alloy

fract
Aging time UTS elongation . rachure
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h MP. 9
(hrs) (MPa) (%) (MPay/ m)
468 5.5
20 452 5.1 23
470 4.8
550 11.9
60 566 10.8 39
534 114
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Fig. 5. Fractographs of C-T specimens for fracture toughness tests, (a) Peak aged(60hrs aging at 160°C)
(b) Under aged(20hrs aging at 1607C)
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