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Table 1 Chemical composition of 7050 aluminum alloy (w/%)

Others (each) Al

Zn Mg Cu Zr Fe Si

59 23 23 0.11 <0.08 <0.06 <0.05 Bal.
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Fig.1 Electrical conductivity curves of 7050 alloy isothermally
quenched at different temperatures: (a) as-quenched

temper and (b) T6 temper
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Fig.2 Vickers hardness curves of 7050 alloy isothermally quen-
ched at different temperatures: (a) natural aging for 4

months and (b) T6 temper
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Fig.3 Comparison results of properties of 7050 alloy treated with
the typical isothermal quenching regime and different RRA

regimes
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Fig.4 Morphologies of 7050 alloy directly water quenched after solid-solution treatment in natural aging temper: (a) optical micrograph,

(b) TEM micrograph, and (c) SAED pattern corresponding to the matrix in Fig.4b
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Fig.5 Optical micrographs of 7050 alloy after isothermal quenching at 180 “C for different time:
(a) 10's, (b) 30's, (c) 120's, (d) 480 s, (e) 1920 s, and (f) 18 000 s
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Fig.6  Optical micrographs of 7050 alloy after isothermal quenching at 250 “C for different time:
(a) 10s, (b) 30 s, (c) 120's, (d) 480 s, (e) 1920 s, and (f) 18 000 s
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Fig.7 TEM bright field images and corresponding SAED patterns of 7050 alloy under typical isothermal quenching conditions
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Matrix Magnified matrix SAED pattern
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Fig.8 TEM bright field images and corresponding SAED patterns of matrix in 7050 alloy after different regression treatments
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Fig.9 TEM bright field images of grain boundaries of 7050 alloy after different regression treatments:
(a) 180 °C/1920 s, (b) 200 °C/480 s, and (c) 200 °C/960 s
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Precipitation Behavior of 7050 Alloy During Isothermal Quenching
at 180~250 °C Following Solid-solution Treatment

Kang Lei, Zhao Gang, Tian Ni
(Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: The relationships between electrical conductivity, hardness and microstructure of 7050 alloy during isothermal quenching at
180~250 °C following solid-solution treatment were investigated. Results show that in the initial stage of isothermal quenching at 180 °C
and 200 °C, the electrical conductivity of isothermal specimens is lower than that of the specimen directly water quenched after
solid-solution treatment, and with the increase of isothermal time, the hardness of isothermal specimens in natural aging temper increases
first and then decreases. When isothermally quenching at 180 °C for 7680 s, GPI zones and 7’ phases form in matrix. When isothermally
quenching at 200 °C for 1920 s, GPI and GPII zones form in matrix. And when isothermally quenching at 250 °C for 1920 s, 1’ and S
phases form in matrix. The formation of strengthening phases during isothermal quenching is the main reason for the increase in the
hardness of specimens under natural aging temper. When 7050 alloy plate is isothermally quenched at 200 °C for 960 s after solid-solution
treatment, its T6 temper hardness is only 3.4% lower than that of the directly water quenched plates and its conductivity increases by 9.2%,
which is close to the properties of RRA treated plates with a regression regime of 180 °C for 1920 s. Therefore, after solid-solution
treatment, isothermal quenching at 200 °C for 960 s as a pre-treatment process will give 7050 alloy plates excellent comprehensive
properties.

Key words: 7050 aluminum alloy; isothermal quenching; retrogression and reaging treatment; precipitation behavior; electrical

conductivity; hardness
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