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Effect of primary microstructure on
re-melting behavior of AZ91D magnesium alloy

ZHANG Jun, HE Liang-ju, LI Perjie, E. G. Kandalova
(Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The effect of heredity on structure and properties of AZ91D alloy was investigated using ingots and re-
jected die casting parts with the same composition as a furnace charge. After melting the charge, the melts were
held for 15, 35 and 65 min at 720 'C and poured into a preheated metal mould. Solidification of re melted furnace
charge was analyzed by DT A. The results show that the different furnace charges show the noticeable difference in
the grain size of the alloys and tensile properties; the mean grain size of the samples produced from the die casting
parts is smaller than those produced from the ingots for all holding times. The ultimate tensile strength, yield
strength and elongation are correspondingly better for the samples made of the die-casting parts. As the holding time
increases, the tensile properties of the samples, made of both kinds of the furnace charge, slightly improve. The

grain size also does not noticeably vary with the increase in the holding time.
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Table 1 Compositions of ingots and
die casting parts of AZ91D( mass fraction, %)

Al Zn Mn Si cl

8.89 0.610 0.256 0.00212  0.0037
Fe Cu Ni Mg
0.0033  0.0018  0.0005 Bal.
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Fig. 4 Microstructures of

die casting parts and ingots

(a) —Die casting parts; (b) —Ingot
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Fig. 5 Microstructures of

remelted die casting parts of AZ91D
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(a) —Die casting parts; (b) —Ingots
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Fig. 8 Grain sizes of samples from die casting parts at different holding times
(a) —15 min; (b) —35 min; (c¢) —65 min
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Fig.9 Grain sizes of samples from ingots at different holding times
(a) —15 min; (b) —35 min; (c¢) —65 min
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elongation of samples at different holding times
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Fig. 13 DTA curves of cooling stage of

two kinds of furnace charges
(a) —Cooling curve of samples of die casting parts;

(b) —Cooling curve of samples of ingots
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Fig. 14 Effect of microstructure of

furnace charge on solidification of re-melted alloys
(a) —Grains of ingots;
(b) —Melt structure of re-melted ingots;
(¢) —Grains of re-melted ingots;
(d) —Grains of die casting parts;
(e) —Melt structure of re-melted die casting parts;

(f) —Grains of re-melted die casting parts
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