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Fabrication and Microstructures of Al-Pb Alloy in
the Ultrasonic Vibration

Hun Berm Park?®

Abstract

Water and o1l were completely synthesised with ultrasonic vibration energy irradiation. Pure Pb were added into Al melt during
irradiated the ultrasonic vibration energy in 750 . And the ultrasonic vibration energy was applied to Al-Pb melt to enhance the
miscibility. Microstructural analysis, thermal analysis and X-ray diffraction analysis were caried out to evaluate the effect of the
ultrasonic vibration energy on the castability and microstructural reliability. (1) Using the ultrasonic vibration energy irradiation,
the complete mixing of water and oil was obtained. (2) The microstructure was refined by the application of ultrasonic vibration
energy in Al-Pb alloys. (3) Relatively large Pb particles, 5 llm were most distributed along the grain boundaries with fine Pb par-
ticles evenly distributed in the matrix. (4) The solubility of Pb in Al-Pb alloys was increases up to 5% with the application of ultra-

sonic vibration energy.
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Fig. 1. Schematic disgram of ultrasonic vibration casting
apparatus.
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Table 1. Application of ultrasonic vibration in the synthesis of conposites.

System Remarks Author

Al-Pb 4.8%Pb, 40~ 60 mm in 10 to 50 minutes and 10 to 30 mm size in Gorbunov et
2 to 3 minutes, 100 mm in 20 minutes exposure al.[15]

Silica-Al, Glass dust-Al 5.0 um particles, magnetostrictivetransducer, 150-400 W/cm?, good Pawel[16]
particle distribution _

Al,O,-Sn 20 kHz frequency. alumina probe, dispersion hardening Sartor et al.[17]

Graphite-Al 22 kHz frequency, 1600 W/cm?, good interfacial bond and particle ~ Polakovic[18]
distribution

WC-Pb 22 kHz frequency, 3 KW/cm? high intensity ultrasonic vibration, good Pogodin[19]
particle distribution

S1C(Nicalon), Carbon, SiC (Ti) fibers and Preform and fiber infiltration Deming et al.[20]

performs in pure aluminum

S1C(Nicalon), SiC(SCS-2), and carbon Preform infiltration, 500-2000W/cm? intensity, 20 kHz frequency, Pan et al.[21]
fibers in pure Al fiber damage on prolonged exposure

Al O, particles, and Al,O,;+Ti premix in Al Preform infiltration, hybrid in-situ composites Al,O,/TiAL/Al Tsunckawa et al.[22]
Boron-silicon oxide coated graphite fibers Fiber infiltration in the presence of high intensity ultrasonic vibration Katzman[23]

in Al-10Mg, and 6061 Al matrices

Si,N,-AlMg Particle dispersion in irradiates melt, 160 W/cm? intensity, Ma et al.[24]
1.0 um size particles, uniform distribution
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Fig. 2. Photographs of ultrasonic vibration transfering process in water and oil. (A) Before ultrasonic vibration irradiation, (B)
Immediately after ultrasonic vibration irradiation, (C) Ultrasonic vibration irradiation for Q.5sec, (D) 1.0sec, (E) 1.5sec, (F) 2.0sec, (G)

3.0sec, (H) 4.0sec, (I) 5.0sec.
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Fig. 4. Microstructures of Al and Al-Pb alloys(200, 10%NaOH etched) (a) Pure Al, (b) Al-1.0%Pb, (c) Al-2.0%Pb, (d) Al-3.0%Pb,
(e) Al-4.0%Pb, (f) Al-5.0%Pb
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Fig. 5. Microstructures of Al and Al-Pb alloys(500, 10%NaOH etched) (a) Al-0.5%Pb, (b) Al-1.0%Pb, (c) Al-2.0%Pb, (d) Al-

3.0%Pb, () Al-4.0%Pb, (f) Al-5.0%Pb
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Fig. 7. DTA analysis of Al-Pb alloys. Fig. 8. X-ray diffraction patterns of Al and Al-Pb alloys.
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