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Dissolution behavior of second phases in Al-Cu binary alloy during
severe plastic deformation
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Abstract: Based on equal-channel angular pressing (ECAP) and multi-axial compression (MAC), the dissolution
behavior of second phases in Al-Cu binary alloy during severe plastic deformation was investigated. The results show that,
for deformable particles, such as " and &', the dissolution occurs at subboundary and shear band creates due to particle
deformation where Gibbs energy is quite high. The dissolution propagates due to the role surface energy. As for
undeformed particles (8) only those sharp corner and edge dissolve due to increasing the surface energy. Compared with
ECAP, because of pure shear stress, the strain energy can be introduced into the precipitates more effectively due to
compressive stress, the deformable particles thus dissolve more rapidly during MAC severe plastic deformation.
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Table 1 Effective size and volume fraction of ¢ phase after

ECAP and MAC
Effective ¢’ phase size/  Volume fraction
Pass strain nm of &' phase/%
e ECAP MAC ECAP MAC ECAP MAC
0 0 0 2331 2331 3.0 3.0

1 0.7 0.4 219.5 208.8 2.1 1.8
1.4 0.8 191.8  172.8 1.8 1.6
2.8 1.6 187.6 1194 1.7 1.4
42 24 151.8  67.8 1.5 1.3

o N A~ N

5.6 32 1577  60.0 1.4 1.0
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Fig.4 Original morphologies of # phase fractured during ECAP and dissolution at sharp edge: (a) Before ECAP deformation;

(b) Fracture after 2 passes; (c) Fracture after 4 passes; (d) Dissolution at sharp edge, 8 passes
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Fig.5 TEM images showing deformation and dissolution of &' phase during ECAP and MAC: (a) Undeformed; (b) MAC, £¢=0.4;
(c) ECAP, ¢=0.7; (d) MAC, &=1.6; (¢) ECAP, £=2.8; (f) MAC, ¢=3.2; (g) ECAP, £=5.6; (h) MAC, &=5.0
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Fig.6 Original morphology of " phase

Fig.7 TEM images showing fragmentization and dissolution of 8" phase particles during ECAP and MAC: (a) ECAP, ¢=0.7;
(b) MAC, ¢=0.4; (c) ECAP, &=2.8; (d) MAC, &=1.6; (e) ECAP, ¢=5.6; (f) MAC, ¢=3.2
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