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Effect of Sr Addition on Shrinkage Properties of Al-7%Si-
Mg Alloy Containing 0.18%Fe

Kazuma Morinaka*, Mayuki Morinaka®, Ryosuke Sato*?
Nagisa Watanabe*? and Yuki Kimura*?

The effect of a small amount of Fe on the shrinkage properties of Al-7%Si-Mg alloys, such as AC4CH alloy, has not been
reported. Therefore, we attempted to clarify the effect of Sr addition on the shrinkage properties of Al-7%Si-Mg alloys with
an increased Fe content of 0.18%. The results obtained are as follows. 1) Microstructural observation showed that the solidi-
fication sequence of the eutectic part was Al-Si binary eutectic first and Fe compounds second in the case of the without Sr
alloy. Conversely, Fe compounds first and Al-Si binary eutectic second in the case of with Sr alloy. 2) As a result of measur-
ing the semi-solidus temperature, the without Sr alloy became in a semi-solidus state when the Al-Si binary eutectic crystal-
lized. The with Sr alloy became in a semi-solidus state when the Fe compounds crystallized. 3) The internal shrinkage ratio
of without Sr alloy was relatively low, but many shrinkage porosities were formed. The internal shrinkage ratio of with Sr al-
loy was slightly higher, but the porosity was reduced and cracks were formed in the final solidification part. Therefore, it was
found that even a small increase in Fe can significantly change the shrinkage resistance with Sr.
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Fig. 2 Method for measuring the semi-solidus temperature using

shrinkage measurement method.
WA B SE 12212 & 2 HE RS FRAR I E O 52 J5 7.

HLTWik, 2o 3 cdti IZEFIREIC S -
KIFETRIBEHTH -7t bDEEZI SN S.
—77, Srik&4o 3 7 offift% Fig. 5 I



588 Bl L2 596 (2024) 115

Fig. 3 Microstructure without Sr alloy.
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Fig.5 Microstructure with Sr addition alloy.
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Fig. 6 Microstructure with Sr addition alloy.
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Fig. 8 Cooling curve and its derivative, and semi-solidus
temperature (Tss) without Sr alloy.
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Fig. 9 Cooling curve and its derivative, and semi-solidus
temperature (Tss) with Sr addition alloy.
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Fig. 12 Relationship between the inner shrinkage

ratio (inner / (inner+outer)) and the residual
fraction of liquid (1-fs) at the semi-solid phase
using the Tatur mold method.
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Fig. 13 Schematic drawing indicates the semi-solid
state distributes solidification shrinkage into
the outer shrinkage and inner shrinkage. (a)
shows the moment when the material reaches
a semi-solid state. b) shows the solidification
shrinkage after the semi-solid state forms
internal shrinkage. ¢) is a schematic diagram
to explain the formation of cracks (the arrow
indicates the main direction of shrinkage
stress.)).
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