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Hardenability characteristic and microstructure of 7050 Al alloy

LI Pei-yue, XIONG Bai-qing, ZHANG Yong-an, LI Zhi-hui, ZHU bao-hong, WANG Feng, LIU Hong-wei

(State Key Laboratory of Nonferrous Metals and Processes,

General Research Institute for Nonferrous Metals, Beijing 100088, China )

Abstract: The time-temperature-property (TTP) curve of aluminum alloy 7050 was determined and the microstructure of
the alloy under different processing was investigated. The results indicate that the nose temperature and incubation period
of TTP curves is about 320 ‘C, 1.7 s, respectively and the quench sensitive temperature range of TTP curve for 7050 alloy
is 230410 C. The volume of the coarse equilibrium # phases that precipitated at grain boundaries and in the grains
during isothermal-holding increases with the isothermal-holding time, which results in the decrease of subsequent aging
hardening precipitates(GPII zones and 7' phases) for loss of solutes and vacancies. The grain boundary precipitates tend
to distribute continuously with wider precipitation free zone. The primary nuclear sites for coarse equilibrium # phases
are Al;Zr despersoids and Al,Cu particles in the grains.
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Table 1 Chemical composition of 7075 alloy (mass fraction,
%)

Zn Mg Cu Zr Fe
5.93 2.23 2.16 0.11 0.068
Si Ti Mn Cr Al
0.019 0.020 <<0.01 <<0.01 Bal.
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Fig.1 Cooling curves of samples during air quenching(a) and
salt bathing at 320 “C(b)
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Fig.2 Influence of isothermal treatment on properties of alloy
at 200—450 C: (a) Hardness; (b) Electrial conductivity
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Table 2 Coefficients of TTP curve fitted

kofs k+/(J-mol ) kJK
291E-11 3547 881

ks/(J-mol ")
115 420
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Fig.3 TTP curves of 7050 alloy
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Fig.4 Morphologies and selected area electron diffraction (SAED) of aged alloys after holding different times at 320 C and (112)

direction: (a), (d) 0's; (b), (¢) 120's; (d), () 1 200's
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Fig.5 Morphologies of precipitates at grain boundaries of aged alloy after holding different times at 320 ‘C: (a) 0's; (b) 2 s; (¢) 120 s;

(d)1200s
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Fig.6 Morphologies of precipitates at sub-grain boundaries of aged alloy after holding different times at 320 ‘C: (a) 0 s; (b) 2 s;

(¢) 120's;(d) 1200 s
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Table 3 Compositions of second phases markd in Fig.8

measured by EDS (mole fraction, %)

Mark Al Zn Cu
A 66.75 1.15 30.90
B 70.63 0.52 28.84
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Fig.7 TEM images of 5 precipitates in grains of aged alloy after holding different time at 320 C: (a) 120's; (b) 1 200 s
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Fig.8 TEM images of 5 precipitates in grains of aged alloy after holding different times at 320 “C: (a) 120 s; (b) 1 200 s
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Table 4 Composition of second phase markd in Fig.9(b)
measured by EDS (mole fraction, %)

Mark Al Zn Mg Cu

A4 85.97 1.94 5.50 6.59
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Fig.9 Morphologies of lath precipitates in grains of aged
alloy after holding different times at 320 C: (a) 0 s; (b) 120 s;
(c)1200s
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Fig.10 Influence of holding time on DSC curve of as-aged
7050 aluminium alloy at 320 C
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