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industrial support provided by Ohio Valley Aluminum Co. and Secat—has been
completed that gives a better understanding of the effect of ultrasonic vibration on the
degassing of liquid aluminum. The final technical report of Award # DE-FC36-
021D14399—upon which this summary is based—is available for download at
www.osti.gov/bridge/purl.cover.jsp?purl=/886703-ohkArs/.

The project focused on validating the feasibility of ultrasonic degassing in molten
aluminum, exploring the possibility of combining ultrasonic processing with other
technologies such as vacuum degassing and argon degassing, and investigating the
mechanisms of ultrasonic degassing.

Project AchievementsThe major achievements of the project, which was carried out
between September 2002 and September 2005, included:

Design and construction of a number of experimental systems for testing ultrasonic
degassing.Several experimental systems were designed and built to degas aluminum
using ultrasonic vibration under various conditions, such as in air, under vacuum, and in
combination with argon degassing. The systems, located at ORNL, are available for use
by the aluminum industry through the lab’s User Facilities program.

Demonstration of ultrasonic degassing of aluminum alloys.Ultrasonic degassing was
tested in aluminum melt under various conditions including degassing in air, under
vacuum, and in combination with an argon purge. The results indicate that degassing
can be achieved within a few minutes of ultrasonic vibration—much faster than the
traditional degassing methods. Ultrasonic degassing—either using ultrasonic vibration
alone, or with vacuum degassing, or in combination with using an argon purging gas—
was found to be much more efficient in degassing a small-volume melt than the
traditional argon degassing method.

Investigation of the mechanisms of ultrasonic degassing.Experiments were carried out in
water to observe cavitation and the evolution of cavitation bubbles during high-intensity
ultrasonic vibration. The conditions under which cavitation occurs and the survival of the
cavitation bubbles were examined.

Development of new technology for ultrasonic degassing of molten aluminum
alloy.Based on the understanding of the evolution of cavitation bubbles derived from this
research, a new method was validated for using a small amount of purge gas to increase
the efficiency of ultrasonic degassing. The method has the potential of significantly
reducing the degassing time and dross formation during degassing. Initial experimental
results show that a reduction of more than 50 percent of dross formation can be
achieved using this new technology.

Advantages of the TechnologyAccording to the study, the new technology offers several
advantages:
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