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Preparation and mechanical properties of nano-CeO,,/Zn-4.5%Al
composite materials by high-power ultrasonic technology

ZHOU Heng-zhi, LI Zi-quan, CHEN lJian-kang, HU Xiao-yun

(College of Materials Science and Technology, Nanjing University of Aeronautics & Astronautics,

Nanjing 210016, China)

Abstract: A suit of high-power ultrasonic stirring device was designed to prepare nano-CeO,,/Zn-4.5%Al composites
with mass fraction from 1% to 6% through pretreating the reinforcement nano-CeO, particulates and controlling proper
process parameters. Reinforcement distribution was observed by SEM and tensile properties of the composites were
tested at room temperature. The results show that the designed device has reasonable structure and well high-ultrasonic
effect, and the nano-CeO, can be homogenously mono-dispersed in the matrix. Compared with the matrix alloy, the
tensile strength and elastic modulus of the composites increase obviously with the increment of mass fraction of particles,
while the elongation decreases. The tensile fracture also shows that the damage mechanism of composites is brittle
fracture.
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1—Ultrasonic power supply; 2—Ultrasonic transducer; 3—

Waveguide; 4 — Melts+particulates; 5 — Crucible; 6 —
Resistance furnace; 7—Thermocouple; 8—Water-cooling pipe
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Fig.1 Schematic diagram of MMNC fabricating device
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Fig.2 Fabrication process of MMNC
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Fig.3 XRD patterns of pure CeO, and CeO,,/Zn-4.5%Al: (a)

Pure CeO,; (b) MMNC
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Fig.4  SEM morphologies of MMNC: (a) Nano-CeO,
pretreated before fabrication; (b) EDS results of crossing zone

in Fig.4(a); (c) Nano-CeO, unpretreated before fabrication
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Fig.5 Relationships between tensile properties of CeO,,/Zn-
4.5%Al and mass fraction of nano-CeO,: (a) Curve of o,—wy;

(b) Curve of E—wy; (c) Curve of 6—wy
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Fig.6 SEM fractograph of MMNC
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