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Microstructure of SiC nanoparticles reinforced AZ61 magnesium
composites fabricated by ultrasonic method

HU Zhi, YAN Hong, NIE Qiao, LING Li-shi-bao

(Institute of Advanced Forming & Manufacturing and Die & Mold, Nanchang University, Nanchang 330031, China)

Abstract: SiC nanoparticles reinforced AZ61 magnesium composites were fabricated by ultrasonic method. The
microstructure and components of the composite were investigated by scanning electron microscopy (SEM) and XRD.
Based on the Lennard-Jones potential function, the theory of dispersion nanoparticles by ultrasonic were also discussed.
The results show that 1.0% (mass fraction) SiC nanoparticles can be dispersed very well in AZ61 magnesium matrix by
ultrasonic dispersion. The particles are joined by van der Waals force. The relationships among van der Waals force, the
radius and the distance between particles show that the maximal van der Waals force is approximately 135 nN between
SiC nanoparticles with diameter of 100 nm. The minimal pressure to separate the agglomeration nanoparticles is
approximately 17.2 MPa.
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Table 1 Chemical composition of tested AZ61 magnesium

alloy (mass fraction, %)

Al Zn Mn Si Cu Ni Fe Mg

58-6.2 0.8-1.1 0.29 0.1 0.05 0.05 0.005 Bal

Bl 1 0K SiC kit TEM &
Fig.1 TEM image of SiC nanoparticles
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Fig.2 Schematic diagram of apparatus: 1—Cooling water
tank and pipeline; 2 — Ultrasonic power supply; 3 —
Temperature controller; 4 — Thermocouple; 5 — Ultrasonic
transducer; 6—Elevating bar; 7—Waveguide; 8—Resistance

furnace; 9—Supporting disk
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Fig.3 Distribution of SiC nanoparticles in AZ61 magnesium
composites by different methods: (a) Mechanical stirring

method; (b) Ultrasonic stirring method
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Fig.4 SEM images of MMNC
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Fig.5 XRD patterns of AZ61 alloy(a) and SiCy/AZ61

composites(b)
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Fig.6 Relationship between distance and attract potential
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Fig.7  Relationships among van der Waals force SiC

nanoparticle diameter and separation distance
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Fig.8 Mechanics model between two SiC particles
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