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Abstract: An optimized secondary aging process of 2519A aluminum alloy was obtained via orthogonal design. The
mechanical properties and corrosion resistance of 2519A aluminum alloy after different aging processes were compared
by hardness test, tensile test, polarization curve analysis, intergranular corrosion test and transmission electronic
microscopy. The results show that the yield strength of 2519A aluminum alloy increases, and the corrosion resistance of
the alloy is improved by secondary aging process, compared with isothermal aging. This is due to the fine and disperse 6"
phase in the grain and the decrease of potential difference between the grain and grain boundary precipitation free zone
(PFZ) because of the universal desoluation in the grain after secondary aging.
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Table 1 Chemical composition of 2519A aluminum alloy
(mass fraction, %)
Cu Mg Mn Zr Fe Si Al
5.80 0.20 0.30 0.20 0.20 0.10 Bal.
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Table 2 Factors and levels graph of secondary aging process

A, aging B, aging C, aging D, aging
Level temperature, time, temperature, time,
TV/K ti/h T,/K tr/h
I 453 1 413 16
I 463 2 423 20
11 473 3 433 24
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Table 3  Orthogonal experiment table and corresponding

results

A, aging B,aging C,aging D, aging

Test . . Hardness
temperature, time, temperature, time,

No. (HV)
T/K t/h T>/K t/h

1 453 1 413 16 130.0
2 453 2 423 20 133.0
3 453 3 433 24 129.4
4 463 1 423 24 142.5
5 463 2 433 16 136.3
6 463 3 413 20 139.9
7 473 1 433 20 132.5
8 473 2 413 24 137.2
9 473 3 423 16 137.8
ky; 130.8 135.0 135.7 134.7

ky; 139.6 135.5 136.0 135.1 1354
k3 135.8 135.7 132.7 136.4

R 88 0.7 33 1.7
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£=24 h. K190 'C, 3 h)+(150 C, 24 h)IRCIRASFE
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Fig. 1 Aging hardening curves of 2519A aluminum alloy

under different aging processes
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Fig. 2 Mechanical properties of 2519A aluminum alloy at

ambient temperature under different aging processes
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Fig. 3 Bright field images in 2519A aluminum alloy grain in
different steps of secondary aging: (a) 190 C, 1 h; (b) (190 C,
1 hy+(150 °C, 24 h)
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Fig. 4 Surface morphologies of 2519A aluminum alloy after
intergranular corrosion under different aging processes: (a) 190
‘C, 1h; (b) (190 °C, 1 h)+(150 °C, 24 h)
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Table 4 Identification of intergranular corrosion grade

Largest corrosion Intergranular

Aging process

depth/um corrosion grade
165C, 14 h 103 4
(190 °C, 1 h)+
88 3

(150 °C, 24 h)
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Fig. 5 Polarization curves of 2519A aluminum alloy after

TETS

different aging processes
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Table 5 Fitting results of polarization curves of 2519A
aluminum alloy after different aging

Jeon! B,/ B/ Ry
(Arem? mV mV  (Qcm?)
—402 1.09X107° 523 —617 2.32X10°

Aging process @eo/mV

165 'C,14 h
(190 C, 1hy+
(150 C, 24h)

397 2.53X107° 62.7 —352 1.31X10’
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5 P R e RO Y, T S A i P A T
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Fig. 6 Bright field images at grain boundary of 2519A
aluminum alloy in different steps of secondary aging: (a) 190
‘C, 1h; (b) (190 °C, 1 h)+(150 ‘C, 24 h)
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