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Microstructure and mechanical properties of Al-Zn-Mg-Cu alloy
powders prepared by gas atomization process
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Abstract: Al-Zn-Mg-Cu alloy powder was fabricated by nitrogen atomization process. The morphology and
microstructure of powder, mechanical properties of extruded rods and fracture apperance were studied by scanning
electronic microscope ( SEM ), optical microscope (OM) and X-ray diffraction ( XRD). The result shows that
morphology characteristics of powder changes from strip to near sphericity principally with decrease in size. At the
same time, the dendritic arm spacing decrease, which is advantageous to grain refinement. The powder consist of a-Al
and a spot of n-MgZn, equilibrium phase, whose diffraction peaks broaden with decrease of powder size and increase
of degree of supersaturation. The mechanical properties of consolidated rods increase with decrease of initial powder
size. Fracture morphology is ductile rupture.
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Fig. 1 SEM morphologies of Al-Zn-Mg-Cu alloy powder
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Fig.2 Microstructure of Al-Zn-Mg-Cu alloy powder
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Fig.3 XRD patterns of Al-Zn-Mg-Cu alloy powder
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Table 1 M of a-Al in
gas atomized Al-Zn-Mg-Cu alloy powder

ts of lattice

with different powder size

Lkt aig A B C
W AR/ um 106 ~250 75 ~106 <75
HEES/nm 4,049 4 4,052 17 4.053 1 4,053 3
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Table 2 Mechanical properties of extruded rods

N ,/MPa o.2/MPa 5%
A 343 242 5.6
B 381 270 7.
o 384 275 8.2
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Fig.4 SEM fractographs of extruded rods
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