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Finite element analysis of stepped ultrasonic transformer

with equal-length sections
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Abstract Finite element method (FEM) is used, through software ANSYS, to analyze
stepped ultrasonic transformers, the two sections of which have the same length but dif-
ferent cross-sectional areas. The resonance frequency, the displacement pattern of the
interface between the two sections, and the amplitude amplifications of the first- and the
third-order vibration modes are computed for each transformer. The results show that
the average deviation (0.3%) between the ANSYS simulated frequencies and the experi-
mentally measured values is much less than that between the frequencies calculated from
the conventional formula and the experimental; the movement of the section interface of
the transformer is similar to that of a towed membrane; a linear relationship between the
amplitude amplification and the cross-section-area ratio is obtained, which applies to the
later ratio as high as 100.
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