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Oscillational Mode and Stress Analysis of Ultrasonic Transducer
by Using Finite Element Method
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Fig. 1 Component of ultrasonic transducer
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Fig. 2 1/4 Model of ultrasonic transducer
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Fig. 3 Part view of ultrasonic transducer
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Table. 1 Properties of material

) Young's Modulus Density Poisson's
Material [GPa] [ke/m3] Ratio
Si3N4 169 3270 0.263
Pt 147 21500 0.39
Silicon 131 2330 0.27
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Fig. 4 Oscillation mode of Air gap 1.5 pm, AR 20% (a) Center
vertical (b) Axial vertical (c) Center wave

450 "
5 400 1 i °
< 350 | ° T
3 300 | T
[ A
$ 250 |
o
£ 200 | * AR0%
[= ° AR 20%
©
i.%) 150 v AR 40%
100 1 § & AR 60%
50 w ‘ ‘ ‘ :
Ist 2nd 3rd
Oscillational mode
Fig. 5 Natural frequency at air gap 1.5 ym
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Fig. 6 Maximum stress at AR 60%
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