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Focal Length Control of Line—focus Ulirasonic Transducer
Using Bimorph—~type Bending Actuator
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Fo: medical ultrasonic transducer, phase—weighting method has been used for controlling focal length with electric

circuit at each vibrating element, However, the electric circuit is complex as the number of vibrating elements is

increased, In this paper, we fabricated line—focus transducer with a bimorph—type piezoelectric actuator, The

po yvinylidene fluoride (PVDF) piezoelectric type polymer film is used for transmitting and receiving of ultrasonic

signal. Using this transducer, focal length of the transducer can be controlied mechanically by changing voltage of

the actuator, It is confirmed that focal length of the transducer can be controlled in range of 10% to radius of curvature,

Kevwords: Bimorph, Actuator, Line-focus, Focal length, PVDF
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Fig. 1. Driving principle of actuator.
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Fig. 2. Conslruction of actuator.
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Fig. 3. Construction of transducer.
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Fig. 4. Photograph of transducer used in experiment.
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0% 6 I8 uiE £ His
Fig. 6. Experimental setup for measuring radius of curvature.
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Table 1. Radius of curvature change for various voltage.

Voltage[V] Radius of curvaturelmm]
-200 96.5
-100 T o4
0 103.2
100 1054
200 1085
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Fig. 7. Example of measuring radius of curvature.
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Fig. 8. Experimental setup for measuring acoustic field.
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Sinulation results of acoustic field.
= ~£00[V], #5=96.5[oml (b} V = -100[V], £,= 99.4[nnl

=0l fp=1032[on) (d) V=100[V], 7, = 105.4[un]

= 2)0V), £p = 108.5[mm}

- 25t o] g3ke] Apofoelo]) ZHkE —200(V]ejA

7] MBRIFTAA pFolA o] 57 EZE 57
35 29 100] Yeh e, —200[V]ell A 28 A
),6lmml©] 22 200(V]o) A ZHA )= 110, 4[odl 2 A

ol T3l - 9.8lunl o] 29 A 2] Wt} Ao 7hsd

A5-ck, 19 99 19 108 vlas) 2 A4 &
2% A2)2) W3} A Aol4 gk 2 20mi A
o 3 glid] olRe Al &304 Aofolele)
b8 1014 2749 gach e vhekdck, of71
A1 gyl cH3IA A Bao) dnt 2449 2
FoAskd e A8 T8 WAL & A
14 B ie] ol 270 HAIE vl 43l o
o olo) ol el

43 & Y92 28 O R Bote] LB A5
| wigoleka AzEr) £ 24 Asbrh N
uc- 27429 Wt Bol 23 AL AL AL

3% 10, STEE2| 59 3

Fig. 10. Measurement results of acoustic field.

(a) V = =200V, 7, =1006[mal (b}V=-100IV], £p = 103.7(nu]
V=0V, fp=1067{ml (d) V= 100lV], f, = 108.9[nn]
(e} V = 200, 75 = 110.4{pm]
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