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alloy (mass fraction, %)

Zn Mg Cu Ti Mn Fe Si Al
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Fig.1 Tensile sample at room temperature (Unit: mm)
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Fig. 2 Hardness curves of Al-Zn-Mg alloy at different

parking time
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Fig. 4 High-resolution structures of Al-Zn-Mg alloy parked at room temperature before artificial aging for 0 h and 10 h:
(a) 0 h; (b) Amplification of Fig. 4(a) and selected area electron diffraction patterns; (c)~(f) 10 h; (c), (e) # phase; (d), (f) ' phase
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Fig. 5 TEM images of Al-Zn-Mg aluminum alloy parked at room temperature for 0 h: (a) Precipitates in crystal and selected

area electron diffraction patterns; (b) Precipitates in grain boundary
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Fig. 6 TEM images of intragranular precipitates and selected area electron diffraction patternts of Al-Zn-Mg alloy at
different parking time: (a) 1 h; (b) 3 h; (¢) 6 h; (d) 10 h; (e) 16 h; (f) 36 h
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Fig. 7 TEM images of grain boundary precipitates of Al-Zn-Mg alloy at different parking time: (a) 1 h; (b) 3 h; (c) 6 h;
(d) 10 h; (e) 16 h; (f) 36 h
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Fig. 8  Fracture morphologies of
Al-Zn-Mg alloy at different parking
time: (a) 0 h; (b) 1 h; (¢) 3 h; (d) 6 h;
(e) 10h; (f) 16 h; (g) 36 h
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Effect of parking time at room temperature on
microstructure and properties of Al-Zn-Mg alloy

TAN Xin"? XU Fen’, ZHONG Ye-qing"?, HUANG Ting"?, LIN Gao-yong" >

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China;

3. Changzhou Yihe Hangyu Material Technology Co., Ltd., Changzhou 213017, China)

Abstract: The mechanical properties, electrical conductivity and transmission microstructure of Al-Zn-Mg alloy
after artificial aging for different parking time were investigated using micro-hardness test, room temperature
tensile test, conductivity test and transmission electron microscope. The results show that Al-Zn-Mg aluminum
alloy has the best performance without being parked at room temperature, and its strength, elongation and hardness
can reach 502.71 MPa, 10.20% and 173.20 HV, respectively. The intragranular Al-Zn-Mg alloy, size and number
of precipites, precipitates morphology of grain boundaries and width of precipitation free zone (PFZ) are different
at different room temperature parking time. The comprehensive performance is excellent when parked at room
temperature for 3—6 h, and the strength can reach more than 450 MPa. The intragranular precipitates are metastable
phase #' and equilibrium phase #. The grain boundaries are distributed with intermittent equilibrium phases, and
the width of PFZ is about 40—50 nm. The parking time at room temperature will affect the nucleation of GP zone
with subsequent artificial aging.

Key words: Al-Zn-Mg aluminum alloy; parking time; precipitates; mechanical properties
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