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Research on Lamb wave excited by flanging piezoelectric wafer

XU Yedong WEI Qin ZHI Da

(Department of Physics, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract The piezoelectric wafer is being more and more widely used in the ultrasonic detecting technology.
It’s one of the most significant devices to generate and receive guided waves. In this paper, the Lamb wave
is excited and received in plate by using flanging piezoelectric wafer. The principle is studied in detail via
experiment, finite element simulation and semi-analytic solution. The three solutions match perfectly in the
Lamb wave signal but have some differences in Ag mode because of dispersion, et al. The effects on wave field
distribution and energy by wafer’s electrodes are also analyzed. The wave field changes with the area ratios
of electrodes. Due to the flanging electrode, the acoustic field distribution is incompletely symmetrical. The
energy of the wave field and the piezoelectric wafer’s capacitance, electromechanical coupling factor, quality
factor, and the others change with the electrode area ratios.
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Table 1 Material properties

R (kg/m3) JHIALL  HIKELE (GPa)

. o s . JB )5 )= 1050 0.25 27.5
A &% Kl 43 1 B2 76 2R Y A Piezoelectric(C3DSE), 41
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T
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K4 HRGEBTFEHE (Ro =5 mm, Ry = 2.3 mm, Rz = 1.4 mm, R3 = 4.5 mm,
d=4.1 mm, h = 0.25 mm)

(b) HEHEH

Fig. 4 Planar graph of the simulation (Rp = 5 mm, R1 = 2.3 mm, Rz = 1.4 mm,
R3 = 4.5 mm,d = 4.1 mm, h = 0.25 mm)
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Fig. 6 Piezoelectric wafer models
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