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PZT | ¢, 15.8 C/m*

-54 h,, 2L.5E8 V/m | < maiching
fr (resonant freq.)| 3.5 MHz ™ electric
e, 1700 ] ciruit
sound velocity 4350 m/s 7B
density 7750 kg/m’ b
ana 1820 mm’
backing 3.65 Mrayl Zp .
impedanco R @ housing

auer .5 Mrayt i 2ol

Wl Yy 2"1'2

‘Table 1. Properties of the materials L

comtposing the ulurasonic ransducer

ZB : backing material impedince

J.H Goll {C.S. Desilets Zp : PZT impedance
Zmil 15.5 8.9 Zmlt : ficst maiching layer impedance
Zml2 33 2.3 Zmi2 : second matching layer impedance
{unit: Mrayl} Z1. : acoustic radiation medium impedince
Table 2. Properties of mating layers with Fig. 1. Typical structure of an vltrasonic transducer.

conventional impedance maiching formulace

maximum Ap_J maximum BW [ maximum Evaluvation
Zmll 9.7 1.6 10.7
Zm{2 2.8 30 29

{unit: Mrayl)

Table 3. Acoustic impedances of the first and the second matching layers for maximum peak amplitude,
maximum frequency bandwidth, and optimum performance of the transducer, respectively.
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J.IL.Goll | C. §. Desilets Results in this paper

Max. Ap | Max. BW | Max. Evaluation
Ap 339 384 390 83 387

BW(%) 40.6 578 54.7 64.1 62.5

Table 4, Comparison of the transducer performance with various impedance matching layer schemes
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Fig. 2. Pedoonances of the transducer without any mauching, Lyees
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Fig. 5. Performances of the transducer with the matching tayers having the Lwgest value of the Evaluation
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