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Formation of Coarse Si Phase in Al-17%Si Alloy without P

Michihiro Toyoda* and Mayuki Morinaka*

In order to reduce weight in automobile parts, the use of hypereutectic Al-Si system alloys with high fluidity is consid-
ered. For these alloys, the presence or absence of coarse Si phase makes a large difference in the abrasion resistance. In this
study, Al-17% Si alloy with no P was cast in sand mold and permanent mold, and investigations were conducted on the pres-

ence/absence of coarse Si phase in the obtained ingot.

Primary Si phase crystallized on the contact site of the mold in the sand mold and permanent mold. In the permanent
mold, eutectic cells with dendritic-coupled growth were observed. The coarse Si phase had a tendency to crystallize at the
top and around it. We were able to clarify the formation of the coarse Si phase based on undercooling due to concentration of

solute.
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Table 1 Chemical composition of specimen.

Beatit D LFEHLR.
Alloy Si P Na, Sr, Ca, Mg
Al-17%Si 16.8% | <0.5ppm <0.5ppm
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Fig.1 Schematic drawing of sand mold (a) and observ-

ed position (b) of the casting. (unit : mm)
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Fig. 2 Schematic drawing of permanent mold (a) and
observed area (b) of the casting. (unit : mm)
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Fig. 3 Microstructure of sand mold casting (contact
site of mold). Position “A” in Fig. 1 (b).
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Fig. 4 Microstructure of sand mold casting (3mm in-
ner). Position “B” in Fig. 1 (b).
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Fig. 5 Microstructure of sand mold casting (tip of
columnar eutectic cell). Arrow shows interlamellar
spacing (fine / coarse) of eutectic cell.
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Fig. 6 Microstructure of permanent mold casting
(contact site of mold).
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Fig. 7 Microstructure of “a” part in Fig. 6 (permanent
mold casting).
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Fig. 8 Microstructure of “b” part in Fig. 6 (permanent
mold casting).
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Fig. 9 Microstructure of “c” part in Fig. 6 (permanent

mold casting).
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Fig. 10 Schematic diagram showing coupled eutectic
occurs when undercooled in sand mold casting.
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Fig. 11 In sand mold, schematic view showing a/f eutec-

tic parallel to y-direction growing at rate V. C, and Cj

represent the concentration distribution of the front of the

@ and f of the solid-liquid interface (z=0) schematically.

There is no density difference forward from z=4/2,
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Fig. 13 Schematic drawing of solidification in the
permanent mold (Al-17%Si Alloy without P).
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