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Design and driving characteristics of Langevin type transducer for high speed
processing machine
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Abstract

The cutting performance of a machine depends on the ability of the design of the acoustic horn to
facilitate an increase in tool-tip vibration, allowing a significant amount of material to be removed. In
this paper, three kinds of acoustic horns were designed and FEM was used to estimate displacement
magnifications of horn tips. An optimization procedure for the profile has been followed to obtain
maximum magnification, for higher rate of material removal and safe working stresses for the horn

material
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Fig. 1. Contours and size of exponential, conical
and stepped homn (Unit:[mm])
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Fig. 2 Modal analysis of exponential hom

mooe wowas amasvess

Fig. 3. Modal analysis of conical
horn
Fig. 4. Modal analysis of stepped
horn
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Fig. 5. Resonance frequencies and displacements of
horns
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Fig. 6. Displacement of exponential horn at axial
node
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Fig. 7. Displacement of conical horn at axial node
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Fig. 8. Displacement of stepped horn at axial node
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Fig. 9. Double-conical stepped horn (Unit:[mm])
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Fig. 10. Displacement and resonance frequency of
stepped horn according to the ratio of L;:Ls
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Fig. 11. Stress distribution in resonance
mode of stepped horn
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Fig. 12. Langevin type ultrasonic transducer
and its driving circuit
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