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Influence of aging on quench sensitivity effect of
7055 aluminum alloy
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(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The influence of aging on the quench sensitivity effect of 7055 aluminum alloy was investigated by electrical
conductivity test, ambient temperature tensile properties test and transmission electron microscopy. The results show that
many coarse equilibrium 7 particles precipitate in grains and on grain boundaries in the alloy during slow quenching after
solution treatment, which reduces the solutes available for aging hardening. Meanwhile, the vacancy concentration is also
decreased, which is unfavorable for homogeneous nucleation. Thus, the mechanical properties of slow-quenched alloy
after aging are decreased. Duplex aging has slight influence on the mechanical properties of the rapid-quenched alloy, but
increases that of the slow-quenched one, thus eliminates the quench sensitivity effect to some extent. This is because that
duplex aging results in more amounts of dispersing and homogeneously distributing hardening precipitates, and reduces
the negative effect due to lower vacancy concentration. The optimal duplex aging in this investigation is 100 C, 24
h+121 C,24h.
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Fig.1 Properties of aged alloys after different quench: (a)
Mechanical properties: 1—Ultimate strength; 2—Yield strength;
3—Elongation of aged alloy quenched in 20 ‘C water; 4—
Ultimate strength; S—FElongation of aged alloy quenched in air; 6
—Yield strength; (b) Electrical conductivity; Sample A: 121 C,
24 h; Sample B: 60 C, 24 h+121 °C, 24 h; Sample C: 80 C, 24
h+121 ‘C,24 h; Sample D: 100 ‘C, 24 h+121 °C,24h
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Fig.2 TEM images of coarse precipitates in slow-quenched

alloy: (a) Inside grain; (b) On grain boundary
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Fig.3 TEM images of alloys after single aging 121 ‘C, 24 h: (a) (c) Rapid-quenched alloy; (b) (d) Slow-quenched alloy, and duplex
aging 80 C, 24 h+121 °C, 24 h; (e) Rapid-quenched alloy; (f) Slow-quenched alloy
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Fig.4 Precipitate free zone around equilibrium particles in

slow-quenched alloy after aging
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