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Observation of Four Shapes of Primary a-Al Crystals in
Al-7%Si Alloy

Mayuki Morinaka® and Michihiro Toyoda*

Generally, dendritic columnar crystals and equiaxed crystals are formed in the microstructure of castings. Additionally, it
is recently known that granular crystals can be obtained by giving flow. On the other hand, there are cases in which cellular
columnar crystals are observed in die-castings. The difference in the forms of these primary a-Al phase may possibly change
the various properties of the castings. Therefore, in this report, primary a-Al crystal of these four shapes were prepared, and
these observed together with the characteristics of growth, particularly in comparison with dendritic equiaxed crystals for
granular crystals.
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Fig. 1 (a) Schematic drawing of permanent mold
(unit:mm), (b) pouring method for obtaining columnar
dendrite and observation position of microstructure,
(¢) pouring method for obtaining equiaxed dendrite and
observation position of microstructure.
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Fig. 2 Schematic drawing of Cu plate (unit:mm),
pouring method for obtaining columnar cells and granular
crystals and observation position of microstructure.
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Fig. 3 Microstructure of flat permanent mold casting

(columnar dendrite), Arrow shows shrinkage porosity.
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Fig. 4 Microstructure of tilted permanent mold casting

(equiaxed dendrite), Arrow shows shrinkage porosity.
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Fig. 5 Microstructure of tilted Cu mold casting

(columnar cell).
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Fig. 6 Microstructure (a) and EBSD orientation map
(b) of tilted Cu mold casting (1mm inner. granular
crystal).
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Fig. 7 Microstructure (a) and EBSD orientation map
(b) of tilted Cu mold casting (300um inner. Upper:
columnar cell, lower: granular crystal).
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Fig. 8 Microstructure of tilted Cu mold casting.
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Fig. 9 (a) Schematic view, (b) concentration field, (c)
temperature field in solidification of dendritic equiaxed
crystals and granular crystals with and without flow.
Long arrow indicates flow. Thick arrow indicates
movement of the crystal.
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Table 1 Comparison of growth of dendritic equiaxed
crystals and granular crystals.
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behavior
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interface
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