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Microstructures of as-cast and homogenized
Al-(7.8-9.0)Zn-1.6Mg-(1.0-2.2)Cu aluminum alloys

WAN Li"2, DENG Yun-lai"2, ZHANG Yun-ya'-2, ZHANG Xin-ming':2

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China)

Abstract: The microstructures of the as-cast and homogenized Al-(7.8-9.0)Zn-1.6Mg-(1.0-2.2)Cu aluminum alloys were
studied by OM, XRD, DSC, SEM and EDX techniques. The results show that the as-cast microstructure of
Al-(7.8-9.0)Zn-1.6Mg-(1.0-2.2)Cu aluminum alloy mainly consists of Mg(Zn, Al, Cu). phase and a(Al) matrix. The
volume fraction of coarse eutectic-structure increases with Zn content increasing. Meanwhile, the accompanying
precipitations of small Mg(Zn, Al, Cu); particles are also gradually increased. When Cu content(mass fraction) is 1.0%,
1.4% and 2.2% , the main second phases within grains are 7(Al2Zn:Mg3) phase, S(Al.CuMg) phase and T(Al.Zn:Mg3)+
6(Al>Cu) phases, respectively. The only remained particles in the matrix are some small Fe-rich particles after being
homogenized at 470 for 24 h.
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Zn/Mg
[91
[10]
TXxX
[11]
[12-13]
AA7085
4151 Cu Zn
7085
7085
1
Al-5Ti-B
750~780
730~750 710~720
CyCls 6
30 mmx80 mmx120 mm
1 B C [15]
AA7085 7085
A D E F Cu Zn
C 7085
NET2SCH-200 F3
(DSC)
10 /min 6
475 6
(470  ,24h)
1
Table 1  Nominal composition of investigated aluminum

alloys (mass fraction, %)

Alloy Zn Mg Cu Ti Zr Al
A 7.8 1.6 1.0 0.05 0.13 Bal.
B 7.8 1.6 1.4 0.05 0.13 Bal.
C 7.8 1.6 1.8 0.05  0.13 Bal.
D 7.8 1.6 2.2 0.05  0.13 Bal.
E 8.5 1.6 1.8 0.05 0.13 Bal.
F 9.0 1.6 1.8 0.05 0.13 Bal.

XJP-6A
1 mL HF+16 mL

HNO;s+3g CrOs + 83 mL (Graff sargent )

JSM—6360LV (EDS)
X (XRD)
Rigaku D/Max 2500  18KW X
2
21
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1 Cu 4
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3 4 3 Cu
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Table 2 EDX results of second-phases shown in Fig.3
w/%
Alloy Phase
Zn Mg Cu Al
A 29.81 28.87 1225 29.07 T
B 0829 17.31 15.02 59.38 S
D 2481 3271 1491 27.58 T
1 20 0 40 50 Lill] 70 8O D 04.43 04.12 24.68 66.77 0
280")
2 XRD
Fig.2 XRD patterns of as-cast ingots (Alloys A, C and F with Cu
fast scan; Alloy D with slow scan) T Cu 1.0%~2.0%
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Cu S Cu 7n 9.0%
(>2.0%) T
0
S Cu 0 Mg(Zn,AlLCu), Zn Mg Cu
T
Zn
4 4 7n
Zn 7.8% 7n
Zn 8.5%
4 Mg(Zn, Al, Cu), Zn
3 Cu

Fig.3 Backscattered electron images of different percentage Fig.4  Backscattered electron images of Mg(Zn, Al, Cu):
composition of Cu in as-cast samples: (a) Alloy A; (b) Alloy B; particles in as-cast samples with different Zn contents: (a)

(c) Alloy D Alloy C; (b) Alloy E; (¢) Alloy F
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Fig.5 Optical micrographs of homogenized samples of different alloys: (a) Alloy A; (b) Alloy B; (c¢) Alloy C; (d) Alloy D; (e) Alloy
E; (f) Alloy F
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6

Fig.6 Backscattered electron images of homogenized samples of different alloys: (a) Alloy A; (b) Alloy B; (c) Alloy C; (d) Alloy D

3
1) Al-(7.8~9.0)Zn-1.6Mg-(1.0~1.8)Cu
o(Al) +Mg(Zn, Al, Cu):
2)
Zn
Mg(Zn, Al, Cu):
3) Cu 1.0% 1.4% 22%
T(AlZn3Mg3)
S(ALCuMg) T(AbZnsMgs) +6(AlCu)
4) 7085 7085 470 ,24h)
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