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Tab. 1 The chemical composition of hypoeutectic Al-Si alloy
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Fig. 1 Dimensions of the tensile specimens
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Fig. 2 DSC curve, XRD pattern of Ni-based metallic glass and after annealing experiment
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Fig. 4 The microstructures of the hypoeutectic Al-Si alloys manipulated by different contents of the Ni-based metallic glasses
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Fig. 5 Mean grain size of hypoeutectic Al-Si alloy manipulated by
different contents of Ni-based metallic glasses
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Fig. 8 Tensile curves and statistical diagram of the mechanical properties of hypoeutectic Al-Si alloys modified manipulated by different Ni-based
metallic glasses contents
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Effect of Trace Ni-Based Metallic Glass on Microstructure Evolution and
Mechanical Properties of Al-Si Alloy
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Abstract:

The influence of trace Ni-based metallic glass on the microstructure and mechanical properties of hypoeutectic
Al-Si alloy was investigated by OM, SEM, TEM and a material testing machine. The results show that the
addition of Ni-based metallic glass can comprehensively refine the microstructure of the alloy. The grain
size of a-Al dendrites, the length and aspect ratio of eutectic Si and the average size of Mg,Si are reduced to
12.3%, 47.9%, 77.7% and 9.4% of the original values, respectively. The microstructure regulation mechanism
is mainly as follows: NiTi phase act as the heterogeneous nucleation site of a-Al, increasing the nucleation
rate and promoting the grain refinement of a-Al; simultaneously, nanocrystals hinder the growth of Al-Si
eutectic phase, reducing the size of eutectic Si and changing its morphology from needle-like to short rod-like;
the refinement of the Mg,Si precipitate phase mainly occurs during the solution treatment process, where the
diffusion distance of Mg and Si atoms is shorter, which is conducive to the formation of finer Mg,Si particles
in the subsequent aging precipitation process. The yield strength, tensile strength and fracture strain of the
alloy modified by Ni-based metallic glass are increased from 169 MPa, 287 MPa and 13.5% to 227 MPa,
346 MPa and 18.2%, respectively. Its strengthening mechanism is the combined effect of fine grain
strengthening, Orowan strengthening and thermal mismatch strengthening.
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