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Study on the Degassing Behavior and Mechanism of M174 Heat-Resistant

Aluminum Alloy Melt by Ultrasonic-Electromagnetic Composite Physical Field
WAN Zheng-xiaoi !, LI Jun-wen'
(1. Dalian Jiaotong University, School of Materials Science and Engineering, Liaoning Dalian, 116028, China)

Abstract: Controlling the hydrogen content of M174 alloy is essential for aerospace applications, but the traditional
degassing method (bubble floating) is inefficient and cannot meet the actual needs. In this study, a new type of
ultrasonic-assisted hybrid filtration system was proposed, which innovatively combined the ultrasonic field with the filter
screen, the straight-bore filter and the ceramic filter, and determined the optimal process parameters by changing the
ultrasonic power (1000-3000W), filter porosity (10-20ppi) and stacking configuration (1-3 layers) to achieve synergistic
melt purification. Through experiments, 20 kHz/3000W ultrasonic wave and double-layer ceramic filter (20 ppi) had the
best purification effect, and the density index of the ingot was only 0.078. This work establishes a
"process-structure-performance" correlation mechanism of ultrasonic-filtration synergy, which provides a scalable
solution for high-end aerospace alloy manufacturing.
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