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Fig. 1Isothermal age-hardening response of 7B05 alloy at
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Fig. 2A schematic diagram showing the heat-treatment protocol

in this work
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Fig. 3 SEM images showing grain structure in Al-Zn-Mg alloy after heat treatment: (a) coarse recrystallized grains under low

magnification; (b) sub-grain structure under high magnification
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Fig. 4TEM bright-field micrographs and associated <111>,,diffraction patterns of (a, b) T4; (c, d) T6; (e,f)T7 materials. The

diffraction spots in open circle and square are related to #phase and nphases
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Fig. 5 Atom probe reconstruction of (a) ENA, (b) SNA and (c)
T7 samples. The clusters are indicated by 9.0% Zn+Mg solute

isosurface while the precipitates by 7.0% Mg solute isosurface
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Fig. 6 Number densities of Zn-Mg clusters vs. cluster size for

early natural-aged and steady natural-aged sample
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during natural aging of 7B05 alloy
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Fig. 11 (a) Schematic diagram illustrating the definition of parametersf,,,,and d6/do for the two characteristic strain-hardening
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behaviors; (b) Kock-Mecking plot of differently aged materials.
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Fig. 12 Modified Williamson-Hall plot of (a) T7 and (b) SNA 7B05 alloy. (c) Dislocation density evolution with plastic strain.
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Clusters growth Kinetics and its effect on deformation behaviors in

natural-aged Al-Zn-Mg alloy

SHI Kun-kun'?, ZHAO Xiao-long'?, ZHANG Peng'?, KUANG Jie'?,
ZHANG Jin-yu'?, LIU Gang'?, SUN Jun'?

(1. School of Materials Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The clusters growth kinetics and the deformation properties in natural-aged Al-Zn-Mg alloy were investigated

by electrical conductivity, microhardness and tensile tests.Multiple characterization methods including SEM. TEM. APT

and XRDwere applied to reveal the microstructure features.The results show that through 60 days of natural aging, high

number density of solute clusters formed in 7B05 alloy and was responsible for the natural aging hardening effect.

Natural-aged Al-Zn-Mg alloy exhibits better strain-hardening properties and uniform elongation than their thermally

treated counterparts. The presence of shearing-resistant precipitates in thermal-treated alloys results in rapid accumulation

of dislocation loops around precipitates at small strain whereas at large strain, the dislocation dynamic recovery process is

dominant. In natural-aged Al-Zn-Mg alloy, the dislocation recovery is inhibited by solutes and clusters, meanwhile, the

dynamic strain aging effect raises the resistance of dislocation movements, both leading to a greater strain-hardening

capability.

Key words: Al-Zn-Mg alloy; Solute atom clusters;Atom probe tomography;Growth kinetics;Strain-hardening properties
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