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Effect of homogenization on quenching sensitivity
of 7050 aluminum alloy plates

LIU Wen-jun, ZHANG Xin-ming, LIU Sheng-dan, ZHOU Xin-wei

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

Abstract: The microstructure evolution of 7050 aluminum alloy plates after homogenization was studied by optical
microscopy, transmission electron microscopy, hardness and electric conductivity measurements. The influence of such
processing on the quenching sensitivity was investigated by different homogenization methods. The results show that the
equilibrium # phase mainly precipitates at areas such as the grain boundaries, sub-grain boundaries, incoherent Al;Zr
particles within the recrystallization region and some Al;Zr particles which interact with the dislocations during slow
quenching. For short time homogenization treatment (RT, 120  /h to 465 , 8 h), the recrystallization is observed at
most of the areas and the alloy shows good quenching sensitivity but low hardness. When the holding time increases to
20 h (RT, 120  /h to 465 , 20 h), the recrystallization would be partly inhibited with higher quenching sensitivity.
The two-stage homogenization with fast heating rate (RT, 120  /hto 465 ,20h)+(475 , 8 h)) can not improve the
quenching sensitivity and the Al;Zr particles coarsen slightly. And when the ramp heating (RT, 18  /h to 465 +
475 , 8h) is concerned, the recrystallization is inhibited efficiently by finer size and higher density of Al;Zr particles
and the equilibrium # phase mainly precipitates at the sub-grain boundaries and some Al;Zr particles interact with the
dislocations, in addition better quenching sensitivity is achieved.
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1 Al Zr TEM
Fig.1 TEM images of Al;Zr particles within grains after different homogenization treatments: (a) RT, 120  /h to 465 , 8 h; (b)
RT, 120 /hto465 ,20h;(c)RT, (120 /hto465 ,20h)+(475 ,8h);(d)RT, (18 /hto465 )+(475 ,8h)
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2 AlZr TEM
Fig.2 TEM images of Al;Zr particles precipitated near grain boundary after different homogenization treatments: (a) RT, (120  /h

t0465 ,20h)+(475 ,8h);(b)RT, (I8 /hto465 )+475 ,8h)
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3 4
Fig.3 Influence of homogenization treatment on recrystallization of alloys after solution: (a) RT, 120  /h to 465 , 8 h; (b) RT,
120 /hto465 ,20h;(c)RT, (120 /hto465 ,20h)+(475 ,8h);(d)RT, (18 /hto465 )+475 ,8h)
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Fig.6 TEM images within recrystallized grains of solution
a b specimens prepared by air quenching after different
homogenization treatments: (a) RT, 120 /h to 465 , 8 h;
6 b n (b), () RT, 120 /hto465 ,20h
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8 Al3ZI' n

Fig.8 Microstructures  showing  interaction  between
dislocation and Al;Zr particles (a) and heterogeneous

pricepitation of # phase (b) in sub-grain of air quenched

specimens
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