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Abstract: Al-Si alloys regulated by trace Ni-based amorphous alloys were prepared. The results indicate that the addi-

tion of Ni-based amorphous alloys comprehensively refines the microstructure of the alloy. The dendrite size of a-Al

and length of eutectic Si are reduced to 12.8% and 48.1% , respectively. The high-temperature strength and plasticity
of Al-Si alloy with 0.05% Ni-based amorphous alloy addition are significantly higher than those of unregulated one. At

260 °C, the yield strength, tensile strength, and fracture strain of Al-Si alloy regulated by Ni-based amorphous alloy

are increase by 34.9%, 20.0%, and 15.8% , respectively. The high-temperature strengthening and toughening mecha-

nism are dominated by precipitation strengthening, grain boundary strengthening of short rod-like eutectic Si pinning,
and the hindrance of precipitates to dislocation slip and climb. Grain refinement mainly promotes the improvement of
alloy plasticity at high temperatures.
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Tab.l Chemicals composition of Al-Si alloy %
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Fig.1 Schematic diagraon of dimensions of tensile specimens
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Fig.2 SEM images and EDS results of Ni-based amorphous alloy
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Fig.6 Relationship between work hardening rate or work hardening coefficient and ture strain or true stress at 180 ‘C
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Tab.2 Tensile test data of Al-Si alloys with different contents of

Ni-based amorphous alloy at different temperatures
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