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Study on the Degassing Behavior and Mechanism of M174 Heat-Resistant
Aluminum Alloy Melt by Ultrasonic-Electromagnetic Composite Physical Field

BIAN Yi-ning!, LI Jun-wen!
(1. Dalian Jiaotong University, School of Materials Science and Engineering, Liaoning Dalian, 116028, China)

Abstract: This study investigates the effects of ultrasonic fields, electromagnetic fields, and their combined
application on the degassing efficiency of M 174 heat-resistant aluminum alloy melt. Experimental results indicate
that process parameters such as ultrasonic power and electromagnetic frequency have a significant impact on
degassing performance. Under optimized conditions (ultrasonic power of 1500W and electromagnetic frequency of
90kHz), the ingot achieved a minimum density index of 0.0943, demonstrating excellent degassing efficiency.
These findings confirm that the combined ultrasonic-electromagnetic field offers notable advantages in enhancing
the melt purity of M174 aluminum alloy and provide theoretical and experimental support for the development of
related purification technologies.
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Tab. 1 Experimental conditions and parameters
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Fig. 1 The variation of ingot density index under different
processing conditions
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Fig. 2 The pore morphology of the ingot cross-section under
different ultrasonic powers: (a) 0 W: (b) 500 W; (c) 1000 W; (d)
1500 W.
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Fig. 3 The variation of cavitation bubbles with the alternating
positive and negative sound pressure
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Fig. 4 The pore morphology of the ingot cross-section under
different electromagnetic frequencies: (a1-a3) 0kHz: (b1-b3)
30kHz; (c1-c3) 60kHz; (d1-d3) 90kHz.
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Fig. 5 Macroscopic pore morphology of the ingot cross-section
under different treatment methods: (a) No treatment is applied; (b)
Ultrasonic field treatment; (c) Electromagnetic field treatment (d)

Ultrasonic-electromagnetic composite field treatment.
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Fig. 6 The degassing mechanism of the
ultrasonic-electromagnetic composite field
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