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Effect of Fe Content on Morphology of Fe Compounds in

JIS AC2B Alloy Castings

Kazuma Morinaka*, Mayuki Morinaka*, Kyohei Ono*?
Takaharu Hika*?, Yutaka Yamaguchi*?, Masanari Watanabe*?

Tomoaki Uchiyama*? and Takenobu Sato*?

As the amount of Fe in the alloy increases, the morphology of the Fe compounds changes from lump-like to plate-like.
Plate-like Fe compounds have a negative effect on mechanical properties. Therefore, it is useful to know the amount of Fe
at which Fe compounds change from lump-like to plate-like shape. In this study, we attempted to clarify the effect of Fe con-
tents of 0.33% to 0.52% on the morphology of Fe compounds when unmodified AC2B alloy was solidified in a shell mold.
The results are as follows: 1) The morphology of Fe compounds was tiny and lump-like when the Fe content was 0.37% or
less, and coarse and plate-like when the Fe content was 0.42% or more. 2) The crystallization temperature of Fe compounds
was lower than the Al-Si binary eutectic temperature when the Fe content was 0.37% or less, and higher than the Al-Si bi-
nary eutectic temperature when the Fe content was 0.42% or more. 3) The order in which the phases solidify was thought

to affect the morphology of the phases.
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Fig. 2 Size of Fe mold (mm).
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Table 1 Chemical composition of specimens.

PR DALY
(%, Na-P:ppm)

No. Cu Si Fe Zn Mg Mn Ni Ti

1 2.50 6.02 0.33 0.02 0.28 0.31 0.01 <0.01

2 2.48 6.10 0.37 0.02 0.30 0.31 0.01 <0.01

3 2.54 6.03 0.42 0.02 0.30 0.30 0.01 <0.01

4 2.57 6.05 0.47 0.02 0.31 0.31 0.01 <0.01

5 2.57 6.13 0.52 0.02 0.30 0.30 0.01 <0.01
No. Pb Sn Cr Bi Na Sr Ca P

1 0.03 0.03 <0.01 | <0.01 <1 <1

2 0.03 0.03 <0.01 <0.01 <1 <1 3 8

3 0.03 0.03 <0.01 <0.01 <1 <1 3 8

4 0.03 0.03 <0.01 | <0.01 <1 <1 4 8

5 0.03 0.03 <0.01 | <0.01 1 <1 3 9
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Fig. 3 Cooling curve and its derivative of 0.33%Fe alloy.
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Fig. 4 Cooling curve and its derivative of 0.37%Fe alloy.
0.37%Fe {54 O 1 ETHER & 550 dhif.
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Fig. 5 Cooling curve and its derivative of 0.42%Fe alloy.
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Fig. 6 Cooling curve and its derivative of 0.47%Fe alloy.
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Fig. 7 Cooling curve and its derivative of 0.52%Fe alloy.
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Fig. 8 Microstructure of 0.33%Fe alloy.
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Fig. 9 Microstructure of 0.37%Fe alloy.
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Fig. 10 Microstructure of 0.42%Fe alloy.
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Fig. 11 Microstructure of 0.47%Fe alloy.
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Fig. 12 Microstructure of 0.52%Fe alloy.
0.52%Fe &4 D 3 7 v ik

10pm

Fig. 13 SEM image of 0.42%Fe alloy.
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Fig. 14 EDX mapping image of 0.42%Fe alloy.
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Fig. 15 Part of phase diagram of Fe section of un-
modified AC2B alloy.
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Fig. 16 Part of liquidus surface of Al-Si-Fe ternary
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Fe contents.
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