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Effects of temperature and holding time on elevated-temperature
mechanical properties of aluminum alloy 2519A
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(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The elevated-temperature mechanical properties of aluminum alloy 2519A annealed at different temperatures
and different holding times were investigated by tensile test, scanning electron microscopy (SEM) and transmission
electron microscopy (TEM). The results showed that for the holding time of 10 min, with increasing of temperature from
room temperature to 400 C, the ultimate tensile strength descended from 471 MPa to 55.5 MPa, the yield strength from
440.3 MPa to 50.3 MPa, and the elongation rised from 11.6% to 21.3%. At 300 “C, with the prolongation of holding time,
the ultimate tensile strength descended from 171.6 MPa to 151.4 MPa and the yield strength from 139.4 MPa to 130.5

MPa, and then they had no remarkable changes after 1 h. At high temperatures, the decrease of the mechanical properties

of the studied alloy was due to coarsening and transformation of the precipitates.
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Table 1 Chemical composition of studied 2519A aluminum

alloy (mass fraction, %)

Cu Mg Mn \'% Ti Zr Fe Si Al

580 020 030 0.06 0.05 020 020 0.10 Bal
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Fig.1  Effects of temperature on tensile properties of

aluminum alloy 2519A
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Fig.3 TEM images of studied alloy annealed at different temperatures for 10 min: (a)—(c) In grains—10m25, 10m150, 10m400;

(d)—(f) Along grain boundaries—10m25, 10m150, 10m400
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Fig.4 TEM images of studied alloy annealed at 300 ‘C for different holding times: (a)—(c) In grains—10m300, 1h300, 10h300;

(d)—(f) Along grain boundaries—10m300, 1h300, 10h300
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Fig.5 Precipitates size in grains and along grain boundaries
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Fig.6 SEM morphologies of studied alloy annealed at different temperatures for 10 min: (a) 10m25; (b) 10m100; (c) 10m300; (d)
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