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Effect of Al;Zr precipitation on microstructures and textures of
Al-7.81Zn-1.62Mg-1.81Cu alloy plates
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Abstract: The precipitation behaviours of the Al;Zr particles during three-staged homogenizations and the effect of
precipitation status of the Al;Zr particles on the microstructures and textures of the rolled plates were investigated. The
results show that the precipitation behaviours of the MgZn, and Al;Zr particles are evidently affected by the heating
temperatures during the second stage of the three-staged homogenizations. Lots of rod particles of the MgZn, equilibrium
phase as the heterogeneous nuclei of precipitating Al;Zr particles improve the homogeneity precipitation of the Al;Zr
particles within the grains and on the grain boundary. The homogeneous Al;Zr precipitation can weaken the {112} (111)
and {123} (634) textures along the f-fiber, inhibit the {001} (100) recrystallization texture and decrease the area and
volume fraction of the recrystallization grains.
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Table 1 Chemical compositions of investigated Al alloy

(mass fraction, %)

Alloy Zn Mg Cu Zr Fe
AAT7085
Actual alloy ~ 7.81 1.62 1.81 0.13 0.07

7.0-8.0 1.2-1.8 1.3-2.0 0.08—0.15 <0.08

Alloy Si Cr Mn Ti Al
AAT7085 <0.06 <0.04 <0.04
Actual alloy  0.05 0.03 0.04 0.06 Bal.

<0.06 Bal

F2 HA IS T Z 24

Table 2 Homogenizations technologic parameters of samples

Sample No. Technologic parameter
M450 450 C,36h
M450R M450+(480 C, 12 h)
M350 (450 °C, 12h)+H350 C, 24 h)
M350R M350+(480 C, 12 h)
M250 (450 C, 12 h)+H250 C, 24 h)
M250R M250+(480 C, 12 h)
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Fig.1 Optical micrographs of alloys after various
homogenizations: (a) M450; (b) M350; (c) M250

Kl 3 Jizs M450. M350 Fil M250 #:4# ) XRD
i, 3 AL, T M450 IR TR, SR LR
W AR, X SHEBINAR], AT i AA
FEARIIATN AR AT o TR AP RE S AT Sk e, B
SRR AN, ¥ RERR IR MgZn, AH, BRI,
M350 F1 M250 [T HIAH L MgZng 04 5, FUEHTHE
REGECEE KA TESLE SRS 7] R IRAFAE 22 57

2.2 ALZr R FRITHITA

X AR AR 385 A EE A S (R M4SOH
M350H A1 M250H #4177 TEM W%, SRS 5
KB ALZr Ko7 A G oL an & 4 o . ik iy
T AT B (WL 4(a)~(c)), KH 3 FiAI1b il

B2 BAMORIEE SRS S HU
Fig.2 Backscattered electron images of alloys after various
homogenizations: (a) M450; (b) M350; (c) M250
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Fig.3 XRD patterns of alloys after various homogenizations:

(a) M450; (b) M250; (c) M350
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Fig.4 TEM images of specimens after various three-staged homogenizations: (a), (d) M450H; (b), (e) M350H; (c), (f) M250H
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Fig.5 Orientation distribution functions (ODFs) of specimens after rolling and solution heat treatments: (a) M450R; (b) M350R,;

() M250R; (d) M450S; (e) M350S; (f) M250S
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Fig.6 Orientation fibers of ODFs in Fig.5: (a), (b) S-fibers; (c), (d) Cube Rot
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Table 3 Approximated typical hot-rolled texture components

of face-centered cubic alloys

Texture | Miller indice Euler angle/(°)

{hkL} (uvw) ” @ s
G {011} (100) 0 45 0/90
B {011} (211) 35 45 0/90

R {124} (211) 55 30 65

S {123} (634) 60 40 65

C {112} 111y 90 30 45
Cube {0013} (100) 0 0 0/90
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Fig.7 Optical micrographs of specimens after aging: (a)
M450A; (b) M350A4; (c) M250A
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