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Node flange optimization and parametric design of a
circular arc transition stepped ultrasonic horn
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Abstract: Aiming at the problems that the flange of longitudinal vibrating horn for ultrasonic plastic welding was needed to be easy-clamping
and with no vibration, the rigidity and machining quality of the thin plate flange was not easily guaranteed, and the frequency of horn was
easily shift with a thick plate flange, a circular arc transition step transformer was preliminarily designed and added a thin plate flange to the
node location. Then a block was added on the outside of the thin flange with ANSYS Workbench Shape Optimization tool for optimization to
guarantee the flange strength with less weight added. Then the parametric design of the horn was made for fixing horn length to make the reso-
nance frequency around 19.75 kHz ~20. 15 kHz and to locate the node in the flange with the two-cylinders”length as design variables. The
results indicates that the vibration profile of the optimized horn is axial stepped distribution, and there is no vibration in the flange and it
could be easily clamped at the flange . The mass of the thin flanged horn is 0. 85 kg. The optimized horn is 0. 914 kg, the mass is increased
by 7.5% , the equivalent stress is reduced by 21.4% ,the maximum principal stress is reduced by 59.6% .
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