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Microstructural characteristic and secondary solidification behavior
of AZ91D alloy prepared by thixoforming
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Abstract: Microstructural characteristic and secondary solidification behavior of the remaining liquid in semi-solid
AZ91D alloy slurry in the thixoforming process were investigated by the experiments and microstructure analysis using
optical microscope (OM) and scanning electron microscope (SEM). The results show that the mould-filling process of the
product is from the bottom to the top orderly. There is macro-segregation of liquid between the center and edge of the
products whose primary phase fracture at the center is higher than that at the edge. The size of primary phase particles in
the formed product decreases firstly, and then increases along the axial (central) line from header to bottom. The
secondary solidification occurs for the remaining liquid inside the die cavity involving: the secondary primary dendrites
first directly developed from the surface of the primary particles without re-nucleation; then the residual liquid solidified
by re-nucleation/growth, and finally eutectic reaction. The eutectic reaction is carried out with the way of divorced
growth model so that a halo of Mg;,Al;, forms around the primary phase particle.
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Fig. 1 Schematic diagram of sample (unit: mm)
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Fig.2 Location of morphology sampling on sample
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Fig.3 Filling behavior in die cavity for thixoforming of
AZ91D alloy: (a) 50% filled; (b) 80% filled; (c) 100% filled
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Fig.4 Optical micrographs of center and edge of products thixoformed at 585 ‘C for 90 min (die temperature 350 C): (a) C1; (b)
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Fig.5 SEM micrographs of second solidification microstructure: (a) Thixoformed AZ91D alloy; (b) Magnification of (a)
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Fig.6 Analysis results of primary phase fraction and quantity
of primary phase(a); size of primary phase and shape factor of
center and edge of thixoformed products(b) (heating
temperature 585 ‘C; heating time 90 min; die temperature

350 C)
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Fig.7 Dendritic micrographs of second solidification

microstructure of thixoformed AZ91D alloy

o

i

]

8 AZ9ID BEA Gl As O B AL AL SUE SN SEM 15
Fig.8 Divorced eutectic micrographs of thixoformed AZ91D
alloy
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Fig.9 Back scattered electron image of thixoformed AZ91D
alloy
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