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Sintering of Mg-Al-Zn alloy prepared by powder rolling
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Abstract: The sintering behavior of green strip of Mg-3%Al-1%Zn magnesium alloy prepared by powder rolling was
studied in argon atmosphere. The development of microstructure of magnesium alloy was analyzed by using X-ray
diffractometry, DSC and metallography. The results show that the magnesium alloy green strip can be sintered through
sintering program of presintering, cold rolling and sintering. The green strip suffers presintering at 550 ‘C for 120 min in
argon atmosphere, then standing for large amount of cold roll deformation, and at last sintering at 600 ‘C for 60 min.

The strips have uniform microstructure and high relative density of 97.5% by coupling of recrystallization, cold

deformation and sintering.
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Fig.1 Powder rolling green strip of magnesium alloy
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Fig.2 Microstructures of longitudinal section of green strip
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Fig.3 Microstructures of green strip sintered at 550 C for

120 min in argon atmosphere
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Fig.4 XRD patterns of samples sintered at 550 C under

different holding times: (a) Before sintering; (b) 60 min; (c)
120 min
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Fig.5 DSC curve of Mg-3%AI-1%Zn green strip in process of

heating
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Fig.6 Microstructures of strips after sintering at 550 ‘C for
120 min and cold rolling with reduce of 20.0% (a), 33.3% (b),
and 50.0% (c)
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Fig.7 Microstructures of strips after sintering at 660 C for 60
min with deformations of 20% (a), 33.3% (b) and 50% (c)
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Fig.8 Microstructure of strip sintered in argon at 550 C for
120 min: 1—Initial powder boundaries; 2—Recrystal grain
group growing towards center in particle a; 3—Large recrystal
grains; 4—Small grains growing cross over particles f and y

being phagocytized by large recrystal grain nearby
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