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Table 1 Chemical composition of experimental alloy (mass

fraction, %)

Zn Mg Cu Fe Si Zr Al
8.5-9.7 1523 1.2-1.9 <0.12 <0.10 0.05-0.15 Bal.
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Fig. 1 Changing curves of electrical conductivity of samples

with second-step aging time at different temperatures
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Changing curves of hardness of samples with

second-step aging time at different temperatures
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Fig. 3 Changing curves of strength and elongation rate of
samples with time at second-step aging temperature of 150 (a)
and 160 ‘C (b) (R,: Ultimate tensile strength; R,,: Yield
tensile strength; 4: Elongation)
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Fig. 4 Morphologies of precipitates in grains of

novel 7056 aluminum alloy under second ageing

“ 1| temperature of 150 ‘C: (a) Aged for 6 h at 110 C;

(b) Aged for 6 h at 110 C, plus 2 h at 150 C; (¢)
Aged for 6 h at 110 C, plus 12 h at 150 C; (d)
Aged for 6 h at 110 ‘C, plus 18 h at 150 C; (e)
Aged for 6 hat 110 'C, plus 32 hat 150 'C
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Fig. 5 Morphologies of grain boundary of novel 7056

aluminum alloy under second ageing temperature at
150 C: (a) Aged for 6 h at 110 ‘C; (b) Aged for 6 h at
110 'C, plus 2 h at 150 C; (c) Aged for 6 h at 110 C, plus
12 h at 150 C; (d) Aged for 6 h at 110 C, plus 18 h at
150 C; (e) Aged for 6 hat 110 “C, plus 32 h at 150 C

Bl 6 5 LU REiE 160 CHEFIEL 7056 41442 (1) TEM %
Fig. 6 TEM images of novel 7056 aluminum alloy under second ageing temperature of 160 C: (a), (b) Aged for 6 h at 110 C, plus
2hat 160 C; (c), (d) Aged for 6 hat 110 C, plus 18 h at 160 'C
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Fig. 7 SAED patterns of novel 7056 aluminum alloy at different ageing conditions: (a) (112),, projection; (b) (100),, projection
aged for 6 h at 110 “C, plus 2 h at 150 ‘C; (c) (112) 4 projection; (d) (100}, projection aged for 6 h at 110 ‘C, plus 12 h at 150 C; (e)
(112); projection; (f) (100)4; projection aged for 6 h at 110 ‘C, plus 32 h at 150 'C
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Microstructure and properties of two-step aged
novel 7056 aluminum alloy

LIU Jun-tao"2, ZHANG Yong-an', LI Xi-wu', LI Zhi-hui', XIONG Bai-qing', ZHANG Ji-shan’

(1. State Key Laboratory for Fabrication and Processes of Nonferrous Metals,
General Research Institute for Nonferrous Metals, Beijing 100088, China;
2. State Key Laboratory for Advanced Metals and Materials,
University of Science and Technology, Beijing 100083, China)

Abstract: The properties and microstructure of two-step aged Al-9.73Zn-1.98Mg-1.76Cu aluminum alloy were studied
by using of measuring properties and electrical conductivity and TEM analysis. The results show that matrix precipitates
growth and coarsening, grain boundary phases distribute discontinuous, and precipitation free zone (PFZ) become
broader with increasing the second ageing time. The second (150 C, 12 h) aged alloy consists of GP zone and 7’ phase,
the size of precipitates is between 7—9 nm, and PFZ can be found apparently. The electrical conductivity increases with
increasing the second step ageing time, while yield strength increases firstly, and then reduces. Alloy aged at (110 C, 6
h)+(150 C, 14 h) can obtain the yield strength of 650 MPa, and electrical conductivity of 21.72 MS/m, which shows
good performance matching.

Key words: 7056 aluminum alloy; two-step ageing; microstructure; property
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