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Abstract: Microstructure and precipitation kinetics of -Mg,; Al,, phase after aging treatment in AZ91
alloy, which was fabricated with raw magnesium by direct smelting and compressed at room tempera-
ture, were investigated. The results showed that lots of twinning would emerge as a result of com-
pression at room temperature, serving as nucleation substrate for B-Mg,; Al;; phase precipitation. The
B-Mg,; Al;; phase precipitated preferentially at grain and twinning boundaries. Phase precipitation and
growth were frequently observed at the intersection between twinning and original grain, or among
various twinning; certain orientation relationships were also discovered among the g-Mg; Al;, phase
precipitated in twinning and the o-Mg matrix. The amount of g-Mg;; Al;, phase increased with gradu-
ally aging time, whereas the required time for a definite amount of precipitates decreased with increas-
ing temperature. The activation energy for 3-Mg;; Al;; phase precipitation in AZ91 alloy was calculated
to be 23. 8-37. 9kJ/mol using the JMAK equation, in accordance with experimental data.
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Fig. 1 Microstructure of AZ91 alloy after solution
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Fig. 2 XRD spectrum of AZ91 alloy after solution treatment
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Fig. 3 Microstructure of AZ91 alloy after compression and aging treatment
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Table 1 The strongest diffracted intensity of o-Mg
phase and p-Mg; Al;, phase in AZ91 alloy

under different aging conditions

Aging Aging time/min
Phase
temperature/ C 20 30 60 120
250 a-Mg 17288 5506 16552 13094
B-Mgi7 Ali, 942 430 1586 1270
«Mg 15150 11956
350

B-Mgi7 Alry 1214 1262
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Table 2 Volume fraction of g-Mgy; Al;, phase in
AZ91 alloy under different aging conditions( %)

Aging time/min

Aging temperature/C

20 30 60 120
250 1.41 2.01 2.45 2.48
350 2.06 2.69
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