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Effect of rolling deformation rate on
quench sensitivity of 7050 aluminum alloy plate

ZHANG Xin-ming, LIU Wen-jun, LI Hong-ping, LIU Sheng-dan, ZHONG Qi-ming

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The optical microscopy, scanning electron microscopy, transmission electron microscopy, electron backscatter
diffraction, hardness and electric conductivity measurements are employed to study the effect of deformation rate on the
microstructure evolution and quench sensitivity of 7050 aluminum alloy. The results show that, the recrystallized fraction
is very low with deformation rate at low level of 5 s ' and 8 s™'. There are a large number of sub-structures in the samples
and the average size of the sub-grains is quite small. The sub-grain boundary is hard to distinguish, which is called
small-angle grain boundary, and a few equilibrium 5 phases mainly precipitates at these boundaries during air quenching
after solution. With increasing the deformation rate, the sub-grains coarsen and the gradual boundary misorientation
occurs, and more equilibrium # phase precipitates at the sub-grain boundary. Rolling at high deformation rate (15 s') can
increase the recrystallized fraction seriously. The equilibrium phases precipitate at the high angle grain boundaries and
inside the recrysatllized grains with high density. Meanwhile, some precipitates are also observed inside the sub-grains.
Actually, the incoherent Al;Zr particles play a vital role in the precipitation of equilibrium # phase during air quench. The
results of hardness and electric conductivity tests indicate that, with increasing the rolling rate, the loss of mechanical
properties subject to the slow quenched samples increases, and the quench sensitivity of the alloy increases.
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Fig.1 Microstructures of homogenized sample: (a) Near grain boundary; (b) Center of grain
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Fig.2 Optical structures of solutioned
specimens under different deformation

rates: () 5s 5 (b)8s ' (c) 155"
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Fig.3 Microstructures of 5 phase within recrystallized grains of air-quenched specimens under different deformation rates: (a) 55 ';
(b)8s () 155"
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Fig.4 Microstructures of sub-grains in quenched specimens under different deformation rates: (a), (b) 5 s '; (c), (b) 8 s ';
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Fig.5 Inverse pole figure map and misorientation distribution of solution specimens under different deformation rates: (a) 3—5s';

(b) 8-10s"; (c) >15 5"
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Table 2 Influence of deformation rate during rolling on

property reduction for aged specimens

Deformation rate/s ' 5 8 15

Decrease hardness/% 19.2 22.1 36.9
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Fig.9 Schematic diagrams showing influence of different deformation rates on microstructures of alloys after solution: (a) Normal

lattice arrangement within grains; (b) 5s % (c) 8s ' (d) 155"
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