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Co strengthening contribution of
& and T phases of ALlLi alloy 2090
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Abstract: The microstructures of dislocation in two kinds of aluminum-lithium alloy 2090 and 2090+ Ce were ob-
served by TEM. The contribution of precipitates of § and T phases were separately calculated by the results of
quantitative metallography and micro-deformation theory. Furthermore, the costrengthening effects of § and T
phases were studied. The results show that the adding relationship of co-strengthening of § and T, phases accords

with that of g= 1.4 at near peak-aged condition. But the adding relationship is approximately linear relation (¢g= 1)

at under-aged condition, and become parabola form at overaged (¢= 2).

The adding relation of co strengthening

contribution of § and T phases is obviously dependent on aging time.
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Table 1 Chemical composition of

experimental materials ( mass fraction, %)

Alloy Li Cu Zr Ce Al

2090 2.36 2.33 0.11 - Bal.
2090+ Ce 2.30 2. 54 0.10 0.05 Bal.
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Fig.1 TEM images of 2090+ Ce alloy specimen aged at 190 C for 3 h

(a) —Dislocations; (b) —Centered dark field of § at same area;

(¢) —Interaction between dislocation and T'; precipitates;

(d) —Centered dark field of Tj-phase, electronic beam near (112)
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Table 2 Experimental results and theoretical results

Agi liti All % 2/ By ATg/ T/ AT/ T/
i M oy M Pa MDa M Pa M Pa MPa M Pa
2090 466. 8 50.7 41.0 155. 6 91.6 64.0

190 C, 3h
2090+ Ce 467. 4 48.5 34.5 155. 8 95.0 60. 8
2090 477.6 60. 4 54.6 159. 2 95.2 64.0

190 C, 12h
2090+ Ce 463.2 63.0 51.0 154. 4 93.6 60. 8
2090 391. 4 73,9 32.4 130. 5 76.5 54.0

190 C, 48 h
2090+ Ce 386.9 77.0 26.6 129. 0 83.7 45.3
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Fig. 2 Change curves of
AT, with aging time of alloy
(a) —2090 alloy; (b) —2090+ Ce alloy
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