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The composite mode ultrasonic transducer
for sonochemsitry

ZHANG Yong-yuan?!, WU Sheng-ju?, PANG Shao-fang*
(1. Departmentof Basic Courses, Xi'an University of Science and Technology, 710054 Xi'an, Shannxi, China;
2. Applied Acoustic Institute, Shaanxi Normal University, Xi'an 710062, Shaanxi, China)

Abstract: In this paper, a longitudinal-flexural composite mode ultrasonic transducer composed of the s-
andwich longitudinal mode ultrasonic transducer and the flexural regular hexagon plate is studied. The
FEM (finite element method) is adopted to analyze the pattern of the regular hexagon plates, which have
a certain geometric size and a free border, and then get a pattern having the largest central displace-
ment. A longitudinal-flexural composite mode ultrasonic transducer is designed with the pattern’s frequency
as the resonance frequency. The experiment shows that the measured frequency is in agreement with the
calculated one.
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1
Table 1 The calculated and the measured
resonance frequency

h/mm a/mm  fiymm  frymm  fi/mm  fymm

45 50.0  32.337 31.544 32337 34.196

3.2

Kest , 2

2
Table 2 The effective electromechanical coupling
coefficient of different vibration modes

/kHz
Kes 25.215 34.196 44,750
0.318 0.254 0.208
Keff ’
Keff ’ Keff )
Kest
2 l
18kHz~40kHz,

f=34.196kHz

13 (VR hE

Fig:3 The displacement map
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