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Re-precipitate behavior of supersaturated solid solution of
Al-Cu alloy caused by severe plastic deformation during
subsequent deformation
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Abstract: The supersaturated solid solution is formed by re-dissolution of precipitated phases during multi-axial

compression in aged Al-Cu alloy. The re-precipitation behavior of strain-induced supersaturated solid solution during

subsequent deformation was investigated by X-ray diffraction and transmission electron microscopy. The results show

that new precipitated phases will precipitate from the strain-induced solid solution when the total strain increases to a

certain degree during subsequent deformation; and the precipitation sequence is directly forming stable phases instead of

metastable phases, which is different from that of the conventional supersaturated solid solution formed by heat treatment.

After that, the stable phases will re-dissolve and re-precipitate alternately.
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Table 1 Chemical composition of tested Al-Cu alloy (mass

fraction, %)

Si Fe

Cu Mn Al

0.018 0.059

4.11-4.13

0.005 Bal.

g 0 063

2

Table 2 Phases and heat-treatment processes of Al-Cu alloy

Solution Aging Precipitated phase
540 ,1h 190 ,16h 0"
540 ,1h 200 ,96h o
540 ,1h 420 ,2h 0
(Multi-axial compression MAC)
Crl2
1
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Fig.3 XRD patterns of samples containing 6" phase after
different MAC deformations: (a) 10 passes (e=4.0); (b) 16
passes (e=6.4); (c) 22 passes (¢=8.8)
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Fig.2 TEM images of sample containing 6" phase after 14
different MAC deformations: (a) 10 passes (¢=4.0); (b) 16 22 30
passes (¢=6.4); (c) 22 passes (¢=8.8) 30
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4 o MAC TEM

Fig.4 TEM images of sample containing &' phase after different MAC deformations: (a) 8 passes (¢=3.2); (b) 14 passes (¢=5.6); (c)

22 passes (e=8.8); (d) 30 passes (e=12)
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Fig.5 XRD patterns of samples containing 6" phase after
different MAC deformations: (a) 8 passes (¢=3.2); (b) 14 passes
(e=5.6); (c) 22 passes (¢=8.8); (d) 30 passes (e=12)
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Fig.6 TEM images of sample containing 6 phase after
different MAC deformations: (a) 16 passes (e=6.4); (b) 22
passes (e=8.8); (c) 30 passes (¢=12)
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Fig.7 XRD patterns of samples containing 6 phase after
different MAC deformations: (a) 16 passes (e=6.4); (b) 22
passes (e=8.8); (c) 30 passes (¢=12)
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