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Modification Mechanism of Eutectic Si in Al-Si Alloy

Mayuki Morinaka* and Michihiro Toyoda™?

Hypoeutectic Al-Si alloys are used for ductile die casting, which is the latest technology. Therefore, techniques to control
the eutectic structure are required. However, because the Al-Si eutectic is an irregular eutectic, it is necessary to under-
stand the mechanism of irregular eutectics. In this report, we attempt to discuss the reasons why Al-Si eutectic becomes
irregular. By assuming that Si clusters caused by supercooling exist, it is possible to explain the branching and sticking (ir-
regular eutectic) of the eutectic Si phase in the Al-Si alloy by the change in the temperature gradient G and growth rate V.
Regarding the refinement process, the presence of Al,Si,Sr clusters caused by supercooling was assumed, and these were
thought to be deposited on the non-faceted surface of the growing Si phase. These results suggest that the eutectic Si phase
can be formed into a rod-shape by significantly increasing the twin density.
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Fig. 1 Classification of morphology in eutectic
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Fig. 2 Morphological change of eutectic Si phase by
temperature gradient G and growth rate V> v,
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Fig. 3 Observation of solid-liquid interface (longitudinal
section) in region A (V=0.28um/s, G=30°C/mm)”.
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Fig. 4 Change in temperature gradient G (cross section,
V=0.28um/s, G=20°C/mm) in region B of sample3).
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Fig. 5 Change in temperature gradient G (cross section,
V=0.28um/s, G=12°C/mm) in region B of sampleS).
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Fig. 6 Change in the temperature gradient G (cross
section, V=0.28um/s, G=3°C/mm) in region B of
samples).
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Fig. 7 Microstructure of cross section in region C
(V=3.7um/s, G=3°C/mm)”.
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Fig. 8 TEM image of thin film by melt spun technology
from 720°C of Al-12.6% Si alloy. Si cluster with diameter
of about 5nm was observed in the Al matrix.
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Table 1 Summary of eutectic Si phase morphology,
supercooling and twin spacing.
L5 SiHOERE, By, WHREREO £ & 9.

Alloy Un-modified Modified Ref.
Morphology plate fibers 47
Under cooling small large 48
Twin spacing 400-1000nm 5-100nm 43
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Fig. 11 Observation results of eutectic Si phase in Al-
10%Si-200ppm Sr alloy by APT *”.
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