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Fig. 1 Schematic diagram of vibration device
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Fig. 2 Microstructure of A357 aluminum alloy at different vibration frequencies
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Fig. 3 Grain size, secondary dendrite arm spacing and shape factor of primary « -Al of A357 aluminum alloy at different vibration frequencies
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Fig. 4 Eutectic morphology of A357 aluminum alloy at different vibration frequencies
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Fig. 5 Si particle size and aspect ratio of A357 aluminum alloy at different vibration frequencies
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Fig. 6 Microstructure of A357 aluminum alloy at different vibration amplitude
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Table 2 Mechanical properties of A357 alloy at different
vibration frequencies
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Fig. 7 Density of A357 aluminum alloy at different vibration frequencies
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Fig. 8 Fracture morphology of A357 aluminum alloy at different vibration frequencies
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Fig. 9 Fracture morphology of A357 aluminum alloy at different vibration amplitude
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Effect of Mechanical Vibration on Microstructure and Mechanical
Properties of A357 Alloy with Lost Foam Shell Casting
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Abstract:

The effects of mechanical vibration frequency on microstructure, mechanical properties, and fracture behavior
of A357 aluminum alloy during the solidification process of investment casting were investigated. The results
showed that the mechanical vibration at different frequencies significantly improves the size and morphology
of a-Al primary phase and eutectic silicon particles and improves the mechanical properties and density of
A357 alloy. With the increasing of vibration frequency, the grain size and secondary dendrite arm spacing of
A357 alloy decreased gradually, and the mechanical properties and density of A357 alloy increased gradually.
The morphology of a-Al phase and eutectic silicon particles changed from coarse dendrite to equisetic and
from coarse flake to fibrous. The higher the amplitude, the larger the average grain size, and the mechanical
properties of the alloys decreased with the increase of amplitude. In addition, the mechanical vibration
changed the fracture morphology of A357 alloy from brittle fracture without vibration to obvious plastic
fracture, and with the increase of vibration frequency, the dimples were deepened and distributed more evenly.
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