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Abstract

The semi-solid processing is a promising technique used to fabricate parts minimizing manufacturing steps of
post preparation and a reduction of casting defects. Globular structure is the key in this process,
characteristicachieved with the partial meltingmaterial to temperaturesbetween solidus and liquidus. In this
process, the Al-Si alloysare common material. However, with the recent increase in industry requirements,
aluminum matrix composites (AMC) are studied and shown as an excellent alternative to supply the lack of
material properties. Several researches were done to evaluate themechanical, tribological and thermal properties
of the composites. In this sense, the aim of this work is evaluated the microstructure quality of the aluminum
matrix composite with different NbC concentration after semi-solid treatment.In this work, 0 wt%, 5wt%
10wt% and 15wt% of micron-sized NbCpowder,was used as a reinforcement to fabricate a composite with the
A380 alloy melted at 750°C, also grain refiner AI5TilB, Sr modifier and Mg wetting agent were added to
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molten. The stir casting process with 400 rpm for 5 min was used to homogenizethe carbides, and promote the
shear in the microstructure. Finally, the composite was poured in steel molds and cooled in air until room
temperature. The globularization heat treatment was performed with 562°C, which represents 60% solid
fraction, the samples were maintained 90s, then cooled in water. Microstructural formationwas analyzed
byoptical microscopeunder conventional and polarized light and scanning electron microscope (SEM). The
dendritic cell size (DCS), grain size (GS), shape factor (SF) and rheo quality index (RQI) was used to analyze
the morphology. The results show a generally reduction of GS and DCS parameters with the higher amount of
NDbC. Globularization heat treatment promote a coalescence and coarsening of the as-cast structure, mostly in
the reinforcement material. Probably, due to effect of the stir process and particles addition the AMC with NbC
shows more globular microstructure when compared with non-reinforced alloy. Although the tendency to
promote reduction in grain size with increase in NbC content, the composite with 10wt% show a better number
of SFand RQI parameters.
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