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Fig. 1 Effects of Z-parameter on hardness(a) and hardness

descent rate(b) of different cooling rates
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Fig. 2 Effects of Z-parameter on recrystallization structure: (a) InZ=24.01(450 °C, 0.01 s™1); (b) InZ=28.44(400 C, 0.1 s™); (c)

InZ=31.50(450 ‘C, 10 s™"); (d) InZ=38.41(300 °C, 10s ")
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Fig. 3 Effects of Z-parameter on grain size(a) and recrystallization fraction(b)
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Fig. 4 HRTEM images of Al;Zr grain after solid solution and water quenching at different Z-parameters: (al), (a2) InZ=24.01;

(bl), (b2) InZ= 28.44; (c1), (c2) InZ=38.41
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Fig. 5 Size of AlsZr grains at different Z-parameters after solid solution and quenching: (a) InZ=24.01; (b) InZ=28.44; (c) InZ=31.5;

(d) InZ=38.41
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Fig. 6 TEM images of recrystal grain after solid solution and air quenching at different Z-parameters: (a) InZ=24.01; (b) InZ=28.44;

(), (d) InZ=38.41
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Fig. 7 STEM images of recrystal grain after solid solution and air quenching at InZ=38.41: (a) Macrostructure; (b) Substructure at

high magnification; (c), (d) Internal structure of recrystallized at high magnification
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Table 1 Energy spectrum analysis results of phases in
Fig. 7(d)
Mole fraction/%
Phase
Zn Mg Cu Zr Al
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443~450 'C. ZILIHEZ 0.61~1.77 s temperature on microstructure and quenching sensitivity of
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Effect of hot deformation parameters on
quenching sensitivity of Al-Zn-Mg-Cu aluminum alloy

LI Cheng-bo"%, DENG Yun-lai', LIU Sheng-dan', LI Jian-xiang”, ZHANG Xin-ming'

(1. .School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Guangdong Hoshion Industrial Aluminium Co.,Ltd., Zhongshan 528463, China)

Abstract: The effects of hot deformation parameters on the quenching sensitivity of Al-Zn-Mg-Cu aluminum alloy were
studied by hot compression test, OM and TEM. The results show that, when Z-parameter increases, the hardness increases
firstly and then decreases, while the degree of recrystallization and quenching sensitivity decrease firstly and then
increase. The hardness of RT water quenching is the highest (188.8HV). The recrystallization fraction is the smallest
(3.5%), when InZ ranges from 28.44 to 28.62, at the same time, the decline of minimum hardness after air quenching
reaches 2.5% comparing with that of RT water quenching. According to the Z parameter, it can be determined that the
corresponding thermal deformation institution to the minimum zone of quenching sensitivity are temperature 387-434 C,
deformation rate 0.23—1.23 s~ and temperature 443—450 °C, deformation rate 0.61—1.77 s '. The auenching sensitivity is
caused by micro particles as Al;Zr, the coarse # phase precipitates on grain boundary and subgrain boundaries, leading to
solubility of supersaturated solid solution decreasing. Different thermal deformation institution will result in different
Al;Zr phase boundaries, grain boundaries and sub-grain boundaries. The less the synergy effect is, the better the
quenching sensitivity is. With the Z-parameter increases, the grain size of Al;Zr particles and the mismatch of that with
the matrix show the same tendency with the recrystallization degree, the lower the grain size and mismatch are, the
smaller the area fraction of recrystallization is.

Key words: Al-Zn-Mg-Cu aluminum alloy; Z-parameter; quenching sensitivity; quenching precipitation
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