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Acoustic Field Analysis of Ultrasonic Focusing
Transducer by Using Finite Element Method and
Hybrid Type Infinite Element Method
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ABSTRACT

This paper presents the fousing characteristics and the time response of ultrasonic focusing transducer which is a

coupled system with an electromechanical and an acoustical component. The Finite Element Method and the Hybrid

Type Infinite Element Method are applied for the analysis.

The position of the focal points and the resolutions is obtained from the fousing characteristics and the time re-

sponse, It is found that the transducer with the damper, which stabilizes the displacement of the radiation surface,

gives a better resolution.

In conclusion, the results could be applied to the design and the performance analysis of the ultrasonic focusing

transducer.
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fig 1. Structure of ultrasonic focusing transducer.
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Table 1. Material constants of the piezoelectric ceramic,

Pelative permittivity | &%/ 1e9=1400, £]; / &9=1350
Dissipation factor
tan §(%) 03 .
Elastic constant sE=127, S5=—4.1, st= 52,
S(x 10712 m?/N) SE—154, S§=312
P’e;?ief;f'fzf:f";tf“t dyy = ~133, dgy =302, di5 =419
Poisson’s ratio ¢ 0.32
Mechanical Q factor Qm 1500
Density(kg/m® 7770

Table 2. Material constants of the elastic media.

Acoustic lensjAdhesive layer| Damper

Density (kg/m’) 2220 1100 1500
Poisson’s ratio Q.16 0.45 0.45
Young’s modulous | ;5,0 40%10° | 45%10°

(N/m?)
Damping factor 1.1%10™ 0.1 05
IV, &z ¥ 25
v-1. &8
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Fig. 5 Normalized displacement on the radiation surface.

Table 3. Position of focal points and resolutions for the
acoustical axies and the radial axies(analyzed
from fousing characteristics).

Structure
I 11 III

Focal point 15.254 4y | 15,605 19 | 15.605 Ao

Acoustical axis | 5.109 % | 47752, | 4.812 1

Resolution

Radial axis | L1164, { 1.077 & | 1.079 x4
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Table 4. Position of focal points and resolutions for the
acoustical axies and the radial axies(analyzed
from time response).

Strucutre " i -

Focal point 16.483 49 | 16.483 A | 16. 483 2

Resolution( Acoustic axis) | 5.394 &g | 5.207 A¢ | 5.253 ¢
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