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Fig. 1 Morphology of HEA powder and coating
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Fig. 3 Morphology of Al/Mg bimetallic interface without treatment
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Fig. 4 Morphology of Al/Mg bimetallic interface with HEA coating
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Fig. 5 The morphology of Al/Mg bimetallic interface with ultrasonic power of 75 W

[£]5

®1 EB-E7THAREMLEREDSHHTER
Tab. 1 EDS analysis results of different locations in Fig.3-Fig.7
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1 63.48 36.52 Mg,Si
2 62.51 37.49 Al;Mg,
3 45.92 54.08 Al;,Mg;,
4 11.78 88.22 3 -Mg
5 42.32 57.64 Al,Mg,,
6 58.76 3.81 2.89 8.36 6.67 7.21 6.96 5.34 Al FeCoNiCrCu
7 24.17 36.07 37.59 2.17 RAEH
8 61.13 3.50 3.02 7.56 6.87 6.21 6.74 4.97 Al FeCoNiCrCu
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10 67.13 1.50 1.02 6.98 5.89 6.18 5.99 531 Al FeCoNiCrCu
11 41.77 58.23 Al,Mg,,
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13 45.24 54.76 Al;,Mg,,
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Fig. 6 The morphology of Al/Mg bimetallic interface with ultrasonic power of 150 W
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Fig. 7 The morphology of Al/Mg bimetallic interface with ultrasonic power of 225 W
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Fig. 8 TEM test results of Mg/HEA interface
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Fig. 9 Mechanical properties of Al/Mg bimetals for each group
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Fig. 10 Fracture morphology of Al/Mg bimetal
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Fig. 11 Schematic diagram of fine grain strengthening mechanism
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Effects of Ultrasonic Vibration and High Entropy Alloy Coating Composite
Treatment on the Microstructure and Properties of Al/Mg Bimetal

LIU Chen-yi', XU Yuan-cai’, IANG Wen-ming?, LI Qing-qing’, YU Ling-hui’, FAN Zi-tian®
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. State Key Laboratory of Material Processing and Die & Mould
Technology, School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

The composite treatment of ultrasonic vibration and high-entropy alloy coating was used to regulate the
structure and properties of the Al/Mg bimetal. The study showed that the Al-Mg intermetallic compounds
completely disappeared after composite treatment, and the interface thickness was significantly reduced. The
Al/HEA interface diffused mutually to form AlxFeCoNiCrCu. Magnesium alloys were remelted under the heat
generated by ultrasonic vibrations. Subsequently, the ultrasonic vibration produced a cavitation effect in the
magnesium alloy melt, forming a local high-temperature and high-pressure environment, which further caused
partial melting of the HEA surface. The molten pool formed at the Mg/HEA interface formed nanocrystals at
extremely high cooling rates. The presence of nanocrystals significantly inhibited dislocation movement and
crack propagation. The shear strength of the Al/Mg bimetal increased from 34.63 MPa without any treatment
to 76.69 MPa, increasing by 125.55%.

Key words:
Al/Mg bimetal; high entropy alloy coating; ultrasonic vibration; nanocrystals; shear strength
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