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Degassing of Aluminum Alloys Using Ultrasonic Vibration 

During the solidification of aluminum alloys, dissolved hydrogen creates porosity that, 
left unchecked, is detrimental to the mechanical properties of aluminum alloy castings, 
heavy section plates, and forgings. Degassing is the most effective, most commonly 
used method to reduce porosity. 
The degassing method generally employed in the aluminum industry is rotary degassing, 
which involves bubbling argon, chlorine, and various salts through the melt to absorb 
hydrogen and other impurities. As these bubbles break the surface, aluminum is lost to 
oxidation by the furnace gases and entrapment in dross. Additionally, the use of chlorine 
creates environmental issues. 
 
A Department of Energy Industrial Technologies Program project undertaken by the 
University of Tennessee at Knoxville and Oak Ridge National Laboratory (ORNL)—with 
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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-
02ID14399—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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No moving/rotating parts in the degassing system. No rotary graphite parts are 
used in this technology, so the system is more robust.

•

Fast degassing. The bubbles formed in this technology are much smaller than 
those in a conventional degassing system.

•

Less use of argon and no use of chlorine. The cavitation bubbles are formed within 
the metal, so the bubble/melt surface is free from oxidation. As a result, no 
chlorine is needed.

•

Minimal capital investment/operating cost.•
Less dross formation. The melt surface is not disturbed during ultrasonic 
degassing. 

•
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