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Table 1 Chemical compositions of experimental alloy (mass
fraction, %)
Zn Mg Cu Zr Ce Fe Si Al
874 201 226 010 0.12 0.063 0.084 Bal.

J6A WA EREAT, SRR 2 mL HF+3 mL HCI+5
mL HNO3+190 mL #4587k (Keller it71]) . 234 H1(DSC)
7 METZSCH DSC200F3 4 [Fl D Hr e Lk AT, Tt
WA 10 C/min. K] D/Max 2500 %! X 2857 5HX
AT AT, HFEZEN 2 (°)/min. F ] FEI
Quanta—200 37 & HHH BT . IXA-8230 B HL TR
o &ad . BWAMIR KA IES. Hbh
Pl LR 4 oy o An i LA T LSS, Ry, R FH AT
B % (Wavelength dispersive spectrometer, WDS)
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Fig. 1 Optical micrographs of as-cast experimental alloys:

a) Without Ce; (b) 0.12 % Ce
(a) (b)
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Fig. 2 Backscattered electron images of as-cast alloy
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Table 2 Chemical composition of second phases in as-cast alloy measured by WDS

Mole fraction/%
Point
Al Zn Mg Cu Zr Fe Ce Total
A 67.9024 2.1133 0.4555 29.1114 0.0049 0.1099 - 100.0000
B 32.8090 24.2559 29.1740 13.6750 0.0017 0.0844 - 100.0000
C 73.5581 0.5396 0.3692 17.0409 - 8.4834 - 99.9912
D 60.5157 16.6209 13.8022 9.0574 - 0.0038 - 100.0000
E 59.3190 6.6199 1.0055 24.7665 0.0118 1.5075 6.7698 99.9998
F 61.0734 8.0163 0.8076 22.6073 0.0112 0.3254 7.1126 99.9538
G 67.8541 2.2828 0.2135 29.5848 0.0102 - - 99.9495
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Fig. 3 Elements map-scanning of as-cast alloy: (a) Al; (b) Cu; (c) Zn; (d) Ce; (e) CP; (f) Mg; (g) Zr; (h) Fe; (i) Si
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Fig. 4 Experiment DSC result of as-cast alloy
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Fig. 5 XRD patterns of experimental alloy
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Fig. 6 BSE micrographs of alloy homogenized under
different conditions: (a) As-cast; (b) (465 C, 8 h); (¢)
(465 C, 16 h); (d) (465 C, 24 h); (e) (465 C, 32 h); (f)
(465 °C, 40 h); (g) (435 'C, 8 h)+(470 C, 32 h)

B7 Ges R KA U BT 5
Fig. 7 BSE images of homogenized alloy: (a) (435 ‘C, 8 h)+(470 C, 24 h); (b)~(d) (435 C, 8 h)+(470 C, 32 h)
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Table 3 Chemical composition of second phase in as-homogenized alloy measured by WDS
) Mole fraction/%
Point
Al Zn Mg Zr Fe Ce Total

A 56.8445 8.7635 1.2425 25.1083 - 1.4422 6.5830 99.9840

B 73.3450 1.7283 0.5311 10.6915 - 13.5675 0.0601 99.9187

C 51.1837 1.2160 25.6502 21.9270 - - 0.0230 99.9999

D 64.7631 4.2261 1.6616 23.6369 0.0108 - 5.7015 100.0000
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Fig. 8 Elements map-scanning analysis of as-homogenized alloy: (a) Al; (b) Cu; (c) Zn; (d) Ce; (e) CP; (f) Mg; (g) Zr; (h) Fe; (i) Si
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Fig. 9 Homogenization kinetic curves of Cu element at

different dendrite arm spacings
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Homogenization treatment of as-cast Al-Zn-Mg-Cu-Zr-0.12Ce
aluminum alloy and microstructure evolution during homogenization

YUAN Xin-xiong ', YIN Deng-feng" %, YU Xin-xiang', PAN Kang-guan',
LU Shao-kang', HU Ting', LU Zheng-feng®, ZHU Zhen-feng?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. School of Engineering, Yantai Nanshan University, Yantai 265713, China)

Abstract: The microstructure of the as-cast Al-Zn-Mg-Cu-Zr-0.12Ce aluminum alloy and microstructure evolution
during homogenization were investigated by means of optical microscopy (OM), scanning electron microscopy (SEM),
electron probe micro-analyzer (EPMA), wavelength dispersive spectroscopy (WDS), X-ray diffractometry (XRD) and
differential scanning calorimetry (DSC). The results indicate that the severe dendritic segregation exists in
Al-Zn-Mg-Cu-Zr-0.12Ce alloy ingot. The as-cast microstructure mainly involves a(Al), non-equilibrium eutectics
(a(AD)+Mg(Zn, Al, Cu),), and small amounts of 6(Al,Cu), AlgCusCe and Al,Cu,Fe phases. During homogenization, the
lamellar eutectic structures in the as-cast alloy is dissolved into the matrix, meanwhile, a transformation from Mg(Zn, Al,
Cu), to Al,CuMg phase also occurs. The overburnt temperature of the alloy is 474.87 ‘C. The optimum parameters of
single homogenization are (465 ‘C, 40 h), which is consistent with the result of homogenization kinetic analysis. The
eutectic phases are eliminated more sufficiently with two-step homogenization treatment at 435 “C for 12 h and then at
470 C for 32 h. The residual second particles after homogenization are some small Al,CuMg, Fe-rich and AlgCuyCe
phases.
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