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Effects of geometry dimensions of the tool on the ultrasonic torsional

vibration system
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Abstract Based on the theory of four-end network, the resonant frequency of a com-

plex stepped torsional-mode concentrator with a quasi-cone transited part, which showed

depend on the geometrical dimensions of the tool rod, is studied by using the electrome-

chanical analogy method. Experimentation shows that the theortical values basically

agree with the experimental results. The study may provide reference for the structure

designing of an ultrasonic torsional mode processing system.
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THAAFER (mm) 610 6.50 592 6.08 6.03

THAMKRE (mm) 253 299 352 391 448

F I (kHgz) 322 272 229 201 182

fHE (kHz) 3190 269 23.0 203 183

Af/f 8 (%) -094 —1.11 043 098 055
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B (mm)
S (kHz) 26.81 26.68 26.15 26.13 25.32 24.62 23.70
f B (kHz) 26.52 26.47 26.38 25.82 25.67 25.12 24.38
AF/f B (%) —1.1 —0.8 09 —-12 14 2 93

29.8 30.2 30.5 30.3 30.3 30.4 30.1

5.96 6.98 8.11 9.05 10.3 11.2 12.1
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