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Effects of Sc Content on Microstructure and Mechanical Properties of
AlSiFeMnMg Alloy
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2.Gao’an Luxe Machinery Co., Ltd.)

Abstract: The microstructure and mechanical properties of Al-9Si-0.6Fe-0.2Mn-0.2Mg alloy die casting testing
bars with different Sc content [w (Sc) =0.1%,0.2% ,0.3% ,0.4% ,0.5% ] were investigated by metallographic mi-
croscope, scanning electron microscope, electron probe and electronic universal material testing machine. The re-
sults indicate that Sc can effectively modify the microstructure of initial alloy, which has obvious refining and
metamorphic effects on the primary a-Al phase, eutectic Si phase and Fe phase. With Sc content increase, the me-
chanical properties of the alloy present a trend of increasing firstly and then decreasing. After adding 0.3% Sc, the
refining modification effect and mechanical properties of the alloy are desirable. The microstructure of the alloy is
composed of fine and uniform a-Al equiaxed crystals, eutectic Si phase in which most are granular and a small a-
mount are worm-like, and some Fe phases including massive a-Al;; (Fe, Mn);Si, and Chinese character Al,, Si,
Fe, (Mg, Sc);. The tensile strength, yield strength, elongation and microhardness of the alloy are 273.0 MPa,
183.6 MPa, 6.4% and 83.6, respectively, and the fracture mode is dominated by ductile fracture.
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Fig.1 Object and dimension diagram of die-casting
tensile specimen
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Fig.2 Metallographic microstructure of as-cast Al-9Si-0.6Fe-0.2Mn-0.2Mg-xSc die-casting alloys
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Fig.3 SEM images of eutectic Si phase in as-cast Al-9Si-0.6Fe-0.2Mn-0.2Mg-xSc die-casting alloys
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Fig.4 SEM images of Fe-rich phase in as-cast Al-9Si-0.6Fe-0.2Mn-0.2Mg-x Sc die-casting alloys
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