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Abstract
Ultrasonic degassing of liquid metals has been studied over the last years,
but it has been limited to laboratorial scale experiments of low volumes of
melt. In this work, the combined effect of acoustic cavitation with metal
agitation induced by the mechanical vibration of the ultrasonic radiator itself
was studied, using a specially designed low frequency mechanical vibrator
coupled to the ultrasonic degassing unit. Liquid motion in water was
characterized by high speed digital Photron—FastCam APX RS video
camera and Laser Doppler Anemometry to select the most favorable US
and mechanical vibrator frequencies to induce suitable water stirring.
Selected parameters were used to degas 10 L of AlSi9Cu3(Fe) alloy. A
suitable piezoelectric sensor was used to measure sound pressure at
different distances from the sonotrode to identify the zone of higher acoustic
activity. Results have shown that melt stirring significantly improves US
degassing efficiency (since it is possible to achieve almost the aluminum

$39.95 / €34.95 / £29.95 *
$27.95 / €24.5 / £20.95 *

Summer Special - 30% off Book Chapters & Journal Articles until
July 31

Look 
Inside

http://link.springer.com/
http://link.springer.com/export-citation/article/10.1007/s11665-014-1133-2
http://www.springer.com/journal/11665/about
http://www.springer.com/journal/11665/about
https://s100.copyright.com/AppDispatchServlet?publisherName=Springer&orderBeanReset=true&orderSource=SpringerLink&author=H.+Puga&AuthorEmail=puga%40dem.uminho.pt&contentID=10.1007%2Fs11665-014-1133-2&openAccess=false&endPage=9&publicationDate=2014&startPage=1&title=A+New+Approach+to+Ultrasonic+Degassing+to+Improve+the+Mechanical+Properties+of+Aluminum+Alloys&imprint=ASM+International&publication=1059-9495&authorAddress=Azur%C3%A9m%2C+4800-058%2C+Guimar%C3%A3es%2C+Portugal
http://redirect.papersapp.com/redirect?url=http://link.springer.com/article/10.1007%2Fs11665-014-1133-2
http://link.springer.com/export-citation/article/10.1007/s11665-014-1133-2
http://www.springer.com/journal/11665/about
http://www.springer.com/journal/11665/about
http://www.springer.com/journal/11665/about
https://s100.copyright.com/AppDispatchServlet?publisherName=Springer&orderBeanReset=true&orderSource=SpringerLink&author=H.+Puga&AuthorEmail=puga%40dem.uminho.pt&contentID=10.1007%2Fs11665-014-1133-2&openAccess=false&endPage=9&publicationDate=2014&startPage=1&title=A+New+Approach+to+Ultrasonic+Degassing+to+Improve+the+Mechanical+Properties+of+Aluminum+Alloys&imprint=ASM+International&publication=1059-9495&authorAddress=Azur%C3%A9m%2C+4800-058%2C+Guimar%C3%A3es%2C+Portugal
https://s100.copyright.com/AppDispatchServlet?publisherName=Springer&orderBeanReset=true&orderSource=SpringerLink&author=H.+Puga&AuthorEmail=puga%40dem.uminho.pt&contentID=10.1007%2Fs11665-014-1133-2&openAccess=false&endPage=9&publicationDate=2014&startPage=1&title=A+New+Approach+to+Ultrasonic+Degassing+to+Improve+the+Mechanical+Properties+of+Aluminum+Alloys&imprint=ASM+International&publication=1059-9495&authorAddress=Azur%C3%A9m%2C+4800-058%2C+Guimar%C3%A3es%2C+Portugal
http://redirect.papersapp.com/redirect?url=http://link.springer.com/article/10.1007%2Fs11665-014-1133-2
http://link.springer.com/accesspage/article/10.1007/s11665-014-1133-2?coverImageUrl=%2Fstatic-content%2Fcovers%2Fjournals_single_issue%2F807%2F11665_023_007.jpg
http://link.springer.com/journal/11665
http://link.springer.com/search?facet-author=%22H.+Puga%22
http://link.springer.com/search?facet-author=%22J.+Barbosa%22
http://link.springer.com/search?facet-author=%22J.+C.+Teixeira%22
http://link.springer.com/search?facet-author=%22M.+Prokic%22
http://link.springer.com/accesspage/article/10.1007/s11665-014-1133-2?coverImageUrl=%2Fstatic-content%2Fcovers%2Fjournals_single_issue%2F807%2F11665_023_007.jpg
javascript:void(0)
javascript:void(0)
javascript:void(0)
http://link.springer.com/article/10.1007%2Fs11665-014-1133-2/lookinside/000.png
http://link.springer.com/article/10.1007%2Fs11665-014-1133-2/lookinside/000.png
http://link.springer.com/article/10.1007%2Fs11665-014-1133-2/lookinside/000.png
http://link.springer.com/article/10.1007%2Fs11665-014-1133-2/lookinside/000.png


A New Approach to Ultrasonic Degassing to Improve the Mechanical Properties of Aluminum Alloys - Online First - Springer

http://link.springer.com/article/10.1007/s11665-014-1133-2#page-1[11.07.2014 09:25:51]

Related Content

Supplementary Material (0)

References (27)

1. H. Puga, J. Barbosa, E. Seabra, S. Ribeiro, and M. Prokic, The Influence of Processing Parameters on the
Ultrasonic Degassing of Molten AlSi9Cu3 Aluminium Alloy, Mater. Lett., 2009, 63(9–10), p 806–808 » CrossRef

2. H.B. Xu, X.G. Jian, T.T. Meek, and Q.Y. Han, Degassing of Molten Aluminum A356 Alloy Using Ultrasonic
Vibration, Mater. Lett., 2004, 58(29), p 3669–3673 » CrossRef

3. L. Moraru, Viscosity of a Eutectic Silumin Alloy in Ultrasonic Field and Estimation of Melting Temperature,
Indian J. Pure Appl. Phys., 2007, 45(9), p 733–738

4. L. Moraru and M. Vlad, Nucleation of Crystals in Undercooled Molten Alumnium, Revista de Chimie-
Bucharest-Original Edition, 2007, 58(2), p 129–132

5. H. Puga, J. Barbosa, S. Costa, S. Ribeiro, A.M.P. Pinto, and M. Prokic, Influence of Indirect Ultrasonic
Vibration on the Microstructure and Mechanical Behavior of Al–Si–Cu Alloy, Mater. Sci. Eng. A, 2013, 560, p
589–595 » CrossRef

6. L. Qingmei, Z. Yong, S. Yaoling, Q. Feipeng, and Z. Qijie, Influence of Ultrasonic Vibration on Mechanical
Properties and Microstructure of 1Cr18Ni9Ti Stainless Steel, Mater. Des., 2007, 28(6), p 1949–1952 » CrossRef

7. G. Timelli, P. Ferro, and F. Bonollo, Influence of Vibration During Solidification of Aluminium Metal Matrix
Composites on Microstructure, Metallurgia Italiana, 2010, 102(1), p 1–11

8. G.I. Eskin, Cavitation Mechanism of Ultrasonic Melt Degassing, Ultrason. Sonochem., 1995, 2(2), p 137–141
» CrossRef

9. A.R.N. Meidani and A.M. Hasan, A Study of Hydrogen Bubble Growth During Ultrasonic Degassing of Al-Cu
Alloy Melts, J. Mater. Process. Technol., 2004, 147(3), p 311–320 » CrossRef

10. G.I. Eskin, Ultrasonic Treatment of Light Alloy Melts, Gordon and Breach Science, Amsterdam, 1998

11. O.V. Abramov, High-Intensity Ultrasonics Theory and Industrial Applications, Gordon and Breach Science,
Amsterdam, 1998

12. G.I. Eskin, Principles of Ultrasonic Treatment: Application for Light Alloys Melts, Adv. Perform. Mater., 1997,
4(2), p 223–232 » CrossRef

13. T.G. Leighton, Bubble Population Phenomena in Acoustic Cavitation, Ultrason. Sonochem., 1995, 2(2), p
123–136 » CrossRef

14. J.W. Li, T. Momono, Y. Tayu, and Y. Fu, Application of Ultrasonic Treating to Degassing of Metal Ingots,
Mater. Lett., 2008, 62(25), p 4152–4154 » CrossRef

15. M. Prokic, Multifrequency Ultrasonic Structural Actuators, European Patent Application EP12387152001.

16. H. Puga, J. Barbosa, D. Soares, F. Silva, and S. Ribeiro, Recycling of Aluminium Swarf by Direct Incorporation
in Aluminium Melts, J. Mater. Process. Technol., 2009, 209(11), p 5195–5203 » CrossRef

17. D.V. Neff, Nonferrous Molten Metal Processes, ASM Metals Handbook, Metal Parks, 1989

18. M. Saternus and J. Botor, Refining Process of Aluminium Conducted in Continuous Reactor–Physical Model,
Arch. Metall. Mater., 2010, 55(2), p 463–475

19. M. Saternus, Influence of Impeller Shape on the Gas Bubbles Dispersion in Aluminium Refining Process, J.

alloy theoretical density after 3 min processing time) which contributed to
increase the tensile properties of the alloy.

http://dx.doi.org/10.1016/j.matlet.2009.01.009
http://dx.doi.org/10.1016/j.matlet.2004.02.055
http://dx.doi.org/10.1016/j.msea.2012.09.106
http://dx.doi.org/10.1016/j.matdes.2006.04.025
http://dx.doi.org/10.1016/1350-4177(95)00020-7
http://dx.doi.org/10.1016/j.jmatprotec.2003.11.012
http://dx.doi.org/10.1023/A:1008603815525
http://dx.doi.org/10.1016/1350-4177(95)00021-W
http://dx.doi.org/10.1016/j.matlet.2008.06.016
http://dx.doi.org/10.1016/j.jmatprotec.2009.03.007


A New Approach to Ultrasonic Degassing to Improve the Mechanical Properties of Aluminum Alloys - Online First - Springer

http://link.springer.com/article/10.1007/s11665-014-1133-2#page-1[11.07.2014 09:25:51]

Achiv. Mater. Manuf. Eng., 2012, 55(2), p 285–290

20. D. Dispinar, S. Akhtar, A. Nordmark, M. Di Sabatino, and L. Arnberg, Degassing, Hydrogen and Porosity
Phenomena in A356, Mater. Sci. Eng. A, 2010, 527(16–17), p 3719–3725  » CrossRef

21. H.B. Xu, Q.Y. Han, and T.T. Meek, Effects of Ultrasonic Vibration on Degassing of Aluminum Alloys, Mater.
Sci. Eng. A, 2008, 473(1–2), p 96–104  » CrossRef

22. H. Puga, J. Barbosa, J. Gabriel, E. Seabra, S. Ribeiro, and M. Prokic, Evaluation of Ultrasonic Aluminium
Degassing by Piezoelectric Sensor, J. Mater. Process. Technol., 2011, 211(6), p 1026–1033 » CrossRef

23. K. Brabec and V. Mornstein, Detection of Ultrasonic Cavitation Based on Low-Frequency Analysis of Acoustic
Signal, Cent. Eur. J. Biol., 2007, 2(2), p 213–221 » CrossRef

24. M. Panuskova, E. Tillova, and M. Chalupova, Relation Between Mechanical Properties and Microstructure of
Cast Aluminum Alloy AlSi9Cu3, Strength Mater., 2008, 40(1), p 98–101 » CrossRef

25. Y.M. Li and R.D. Li, Effect of the Casting Process Variables on Microporosity and Mechanical Properties in an
Investment Cast Aluminium Alloy, Sci. Technol. Adv. Mater., 2001, 2(1), p 277–280 » CrossRef

26. A.M. Samuel and F.H. Samuel, Effect of Melt Treatment, Solidification Conditions and Porosity Level on the
Tensile Properties of 319.2 Endchill Aluminum Castings, J. Mater. Sci., 1995, 30(19), p 4823–4833 » CrossRef

27. M.K. Surappa, E. Blank, and J.C. Jaquet, Effect of Macro-Porosity on the Strength and Ductility of Cast Al-
7Si-0.3Mg, Scripta Metall., 1986, 20(9), p 1281–1286 » CrossRef

About this Article

http://dx.doi.org/10.1016/j.msea.2010.01.088
http://dx.doi.org/10.1016/j.msea.2007.04.040
http://dx.doi.org/10.1016/j.jmatprotec.2011.01.003
http://dx.doi.org/10.2478/s11535-007-0013-2
http://dx.doi.org/10.1007/s11223-008-0026-8
http://dx.doi.org/10.1016/S1468-6996(01)00069-9
http://dx.doi.org/10.1007/BF01154490
http://dx.doi.org/10.1016/0036-9748(86)90049-9

	springer.com
	A New Approach to Ultrasonic Degassing to Improve the Mechanical Properties of Aluminum Alloys - Online First - Springer


	E2NjUtMDE0LTExMzMtMiNwYWdlLTEA: 
	form1: 
	query: 
	button1: 
	input3: 


	E2NjUtMDE0LTExMzMtMiNwYWdlLTEA: 
	button7: 
	button1: 
	button1_(1): 
	button1_(1)_(2): 
	button1_(1)_(2)_(3): 

	E2NjUtMDE0LTExMzMtMiNwYWdlLTEA: 
	form5: 
	input23: 




