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Abstract

The effects of the cooling rate and the addition of the Al-5%Cr-3%Mn-1%5Sr (5Cr3Mn1Sr) master
alloy on the intermetallic compound and eutectic silicon morphology in aluminum-silicon-iron (Al-Si-Fe)

cast alloys were investigated. The Fe content was set to 0.5%, 1.0%, and 1.5% (wt.%). Two cooling rates
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were used to analyze the modification of the Al-Si-Fe cast alloys. The experimental results showed that a
low cooling rate in aluminum-silicon-1.5%Fe led to the formation of the B phase (B-AlsFeSi) and porosity
during the solidification process. In contrast, aluminum-silicon containing 1.5% Fe treated with 4 wt% of
5Cr3Mn1Sr master alloy can change the shape of B phase to a phase (Al;5(Fe,Cr,Mn);Si,) morphology, while
significantly reducing porosity size. The rapid cooling rate reduced the SDAS (Secondary dendrite arm
spacing) phase and refined the eutectic Si morphology in the microstructures. The combination of the rapid
cooling rate and the addition of the master alloy fully modified both the intermetallic compounds and
eutectic Si, especially in the A356 and aluminum-silicon-0.5%Fe alloys. Fraction analysis revealed that the
B phases in aluminum-silicon alloys with 1%Fe and 1.5%Fe, treated with master alloys, decreased to 75.80%
and 55.36%, respectively. It can be concluded that the combination of the cooling rate and the addition of

5Cr3aMn1Sr master alloys can enhance the quality and modification efficiency of castings.

Keywords: Cooling rate, -AlsFeSi, Al-Si alloy Master alloy
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3.3. lassadganiavedlanenanesgiilen-Fanou-wan ulssimsilukduuumannd,
Tassadrganinvedlansau A356 uazlansnanorgiiion-Saaeu-man AUSuusIman 0.5, 1.0 way
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