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Table 1 Chemical compositions of 2519A (mass fraction, %)

Si Fe Cu Mn Mg Ni Zn Ti Zr

0.04 0.11 542 029 0.17 005 01 0.04 0.14
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Fig. 1 General schematic representation of T9I6 interrupted

ageing treatment
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Fig. 2 Hardness curves of re-ageing stage for alloys under

different pre-deformation
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Table 2 Average Vickers hardness of alloys under different pre-deformations at different stages in T916 treatment

. Hardness of Hardness of Hardness of Hardness of Increase in
Pre-deformation/ .
o pre-aged as-rolled interrupted-aged peak-aged hardness,
¢ samples, H, samples, H,, samples, H;, samples, Hp, AH=H,,;—H,;
7 119.3HV 121.6HV 1343 HV 146.5HV 24 9HV
15 120.5HV 130.5HV 141.3HV 158.0HV 27.5HV
22 120.4HV 141.7HV 143.1HV 156.6HV 14 9HV
30 118.4HV 142.1HV 145.5HV 155.2HV 13.1HV
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Table 3 Tensile properties of alloys under different pre-

deformations
Pre-deformation/ Yield Tensile Elongation
% strength/MPa  strength/MPa  rate/%
7 398.8 4472 15.2
15 456.1 511.6 13.4
22 437.7 484.4 11.5
30 373.2 408.3 10.7
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Fig.3 TEM images of peak-aged 2519A aluminium alloys under different pre-deformations: (a) 7%; (b) 15%; (c) 22%; (d) 30%
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Fig. 4 Area fraction of precipitate phase of 2519A aluminum alloy under different pre-deformations: (a) 7%; (b) 15%; (c) 22%;
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Fig. 5 TEM images of dislocations and precipitates in 2519A aluminium alloys under different pre-deformations: (a) 7%; (b) 15%;

(c) 22%; (d) 30%
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Fig. 6 HRTEM images of 2519A alloys after interrupted ageing under different pre-deformations: (a) 15%; (b) 30%
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Fig. 7 TEM images of 2519A alloys after interrupted ageing under different pre-deformations: (a) 7%; (b) 15%; (c) 22%; (d) 30%
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Table 4 Distribution of GP zones in 2519A aluminium alloys

after interrupted ageing under different pre-deformations

Cold-rolling

Average length/nm  Area fraction/%

reduction/%
7 5.08 14.2
15 5.46 15.0
22 4.40 7.4
30 432 5.2
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Effects of pre-deformation on microstructure and
mechanical properties of 2519A-T916 aluminum alloy

DONG Yu"?, YE Ling-ying"?, SUN Da-xiang' 2, ZHANG Xin-ming" 2

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Materials Science and Engineering, Ministry of Education,

Central South University, Changsha 410083, China)

Abstract: The effects of pre-deformation on microstructure and mechanical properties of T916 interrupted-aged 2519A
aluminum alloy were investigated by transmission electron microscopy (TEM), high resolution transmission electron
microscopy (HRTEM), hardness tests and tensile tests. The results show that when the pre-deformation rate is 15%, both
the yield strength and tensile strength of the alloy get their highest values, 456.1 MPa and 501.6 MPa, respectively.
Further increasing the pre-deformation rate will decrease the strength. While the elongation decreases with increasing the
pre-deformation rate. The mechanical properties of 2519A alunimiun in T916 treatment are contributed mainly by strain
hardening and age hardening. The effect of strain hardening tends to increase with increasing the pre-deformation rate,
but the rate of increase gradually reduces. The dislocation introduced by strain can interact with GP zones formed during
pre-ageing and improve the distribution of dislocation. If the pre-deformation rate is too large, the occurring of recovery
can decrease the density of dislocations. Also, the formation of GP zones in the following process will be inhibited, which
can adversely affect the nucleation of &' precipitates and reduce the effect of age hardening.

Key words: 2519A aluminum alloy; T9I6 thermo-mechanical treatment; mechanical property; microstructure;

pre-deformation
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