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#£1 Al-Zn-Mg-Cu &4 FELLZE Sy
Table 1 Main chemical composition of Al-Zn-Mg-Cu

alloy (mass fraction, %)

Zn Mg Cu Zr
11.0~12.0 2.3~3.0 2.0~2.6 0.1~0.2
Ti Fe Si Al
<0.05 <0.05 <0.05 Margin
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Fig. 1 XRD analysis of Al-Zn-Mg-Cu alloy before and
after high pressure torsion deformation: (a) XRD pattern;
(b) Relative content of second phase column chart
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Fig. 2 TEM morphology of MgZn, phase before and after high pressure torsion deformation: (a) Initial sample; (b) 1 turn;

(c) 2 turns; (d) 5 turns
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Table 2  Size of second phase in different state (L is length,
H is width and D is diameter)

needle-like block-shaped
Initial sample 1.3 ym (L) -
1 turn-HPT 1-1.3 um (L) -
2 turns-HPT 150 nm X 20 nm (L X4) 80 nmX40 nm
5 turns-HPT - 50 nm (D)
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Fig. 3 HRTEM images of second
phase with different morphologies:
(a) Needle-like; (b) Short-bar-shaped;
(c) Block-like
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Fig. 4 Two ways of surface area reduction of second
phase particles: (a) Process of mutual fusion of second
phase particles; (b) Process of second phase particles
merging into matrix
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Fig. 5 Dislocation directly causes second phase
backsolution: (a) Schematic diagram; (b) TEM morphology
diagram of MgZn, phase at high pressure torsion of 2 turns
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Fig. 6 Interaction between dislocation
and second phase: (a) Dislocation
distribution between second phase;
(b) Internal dislocation distribution in
second phase; (c) Dissolved state of

MgZn, phase
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Redissolution behavior of second phase of Al-Zn-Mg-Cu alloy in
high pressure torsional deformation

LI Ping, XU Bing, XU Hong-lei, LI Yun-Hui, YAN Si-liang

(School of materials science and engineering, Hefei University of Technology, Hefei, 23009, China)

Abstract: The effects of different torsional number (1, 2 and 5) on the second phase of Al-Zn-Mg-Cu alloy were
studied by means of XRD, TEM and HRTEM based on the high-pressure torsional process. Research shows that:
under the condition of room temperature, high pressure torsion deformation process, the MgZn, phase to dissolve
phenomenon happens, because a large number of acicular half coherent second phase in the matrix into the second
phase, stable block incoherent interface mismatch degree increased, than can increase interface, thermodynamic
equilibrium for MgZn, phase back solution provides driving force, plastic deformation generated a lot of
dislocation MgZn, phase has been cut, caused the MgZn, phase of broken, and improved the zinc and Mg atoms
into the matrix of diffusion coefficient, prompting MgZn, phase back into the solution to the Al substrate.

Key words: Al-Zn-Mg-Cu alloy; high pressure torsion; MgZn, phase; redissolution; dislocation
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