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Microstructural evolution of spray formed
Al-9.97Zn-2.65Mg-1.94Cu-0.12%Zr alloy during homogenization
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Abstract: Microstructural evolution of spray formed Al-9.97Zn-2.65Mg-1.94Cu-0.12%Zr alloy during homogenization
was studied by using optical microscopy, scanning electron microscopy with energy dispersive X-ray spectroscopy,
transmission electron microscopy, X-ray diffractometry and differential scanning calorimetry. The results show that the
homogenization can decrease the primary precipitates of the alloy obviously, and the coarsening of the grains is not
obvious during homogenization treatment at 470 ‘C for 24 h, and most of the AIZnMgCu phases are dissolved into the
matrix. After homogenization, the microstructure of the alloy is composed of a(Al), AIZnMgCu phases, AlgFeNi phases

and Al;Zr (L1,) dispersoids.
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Fig.1 Micrograph of as-deposited microstructure of spray
formed Al-Zn-Mg-Cu alloy
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Fig.3 XRD patterns of spray formed Al-Zn-Mg-Cu alloy: (a)
As-deposited; (b) Homogenized at 465 C for 24 h; (c)
Homogenized at 470 'C for 24 h
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Fig.4 DSC curve of as-deposited microstructure of spray
formed Al-Zn-Mg-Cu alloy
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Table 1 EDS analysis results of spray formed Al-Zn-Mg-Cu
alloy homogenized at 465 ‘Cfor 24 h

Phase No. Al Zn Mg Cu Fe Ni

1 5038 17.73 2193 9.96 - -
2 68.86 11.52 1334 6.28 - -
3 88.62 386 298 1.01 1.95 159
4 87.61 295 261 .12 269 3.02
5 89.11 381 325 094 133 155

Bl 5 Wi Al-Zn-Mg-Cu &4 1S AH I
Fig.5 OM micrographs of spray formed Al-Zn-Mg-Cu alloy:
(a) As-deposited; (b) Homogenized at 465 ‘C for 24 h; (c)
Homogenized at 470 ‘C for 24 h
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Fig.6 SEM images of spray-formed Al-Zn-Mg-Cu alloy Fig.7
homogenized for 24 h: (a) At 465 C; (b) At470 C

SEM image of spray formed Al-Zn-Mg-Cu alloy
homogenized at 465 ‘Cfor 24 h
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Fig.8 TEM micrographs of spray formed Al-Zn-Mg-Cu alloy homogenized at 470 ‘C for 24 h: (a) Bright-field image of MgZn,
phase; (b) SADP (selected area diffraction pattern) of MgZn, phase as shown in Fig. 8(a); (c) Bright-field image of AlgFeNi phase; (d)
SADP of AlgFeNi phase as shown in Fig. 8(c)
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Fig.9 TEM images and SADP of Al;Zr dispersoids in spray formed Al-Zn-Mg-Cu alloy homogenized at 470 ‘C for 24 h: (a) AZr
dispersoids with B=[001] close to Al zone axis; (b) SADP of Al;Zr dispersoids as shown in Fig. 9(a); (c) Al;Zr dispersoids with
B=[011] close to Al zone axis; (d) SADP of Al;Zr dispersoids as shown in Fig. 9(c)
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