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Development and Characterization of High Frequéncy Ultrasonic
Transducer Using PVDF and P(VDF-TrFE)
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Abstract The high frequency ulirasonic transducers using polyvinyliden fluoride(PVDF) and polyvinylidene fluoride
trifluorethyylene (P(VDF-TYFE)) were developed. The characteristics of fabricated high frequency ultrasonic transducer such
as beam diameter, high frequency ultrasonic detection field and amplitude of the first pulse echo signal from the test target
in the water were analyzed. The high frequency vlirasonic detection field was affected by the length of coaxial cable between
high frequency transducer and ulrasonic pulser/receiver. As the size of the test target increased, the high frequency detection
field decreased and the amplitude of a reflection signal increased. The peak amplitude of the first pulse echo signal of
P(VDF-TYFE) transducer was higher than that of PVDF transducer. The high frequency ultrasonic detection field of PVDF
transducer was wider than that of P(VDF-TrFE) transducer. With C-scan testing, the developed high frequency wlirasonic
transducer could defect the 30 to 100 #m of hydrogen induced crack of steel specimen by C-scan testing.
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Table 1 Typical properties of piezo films

Parameter PVYDF | P(VDF-TrFE)
Thickness( gm) 9 9
Piezo sirain constant, dx ~ .
(V) % %
Piezo stress constant, gw ~
(VI rr?) 0| 2

Electromechanical coupling factor(e)| 14% |  25-29%
Mechanical qualily factor, Q 10-13 25

Speed of sound(thickness)(10°mys) | 22 24
Mass density(kg/m®) 1780 1820
Nomina! frequency(MHz) 1222 1333
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Table 2 Specification of the high frequency focused
transducers with piezo film

High frequency transducer
Parameter

Commercial

Prototype Type

Piezoeleciric Material |PVDF| P(VDF-TfFE)| PVDF

Nominal frequency(MH2)| 122.2 1333 80

Diameter of piezo
) 3 5
film(rmy)
Focal lengthtmm) 12.64 25
Connector type Microdot UHF
Backing Electrical matching part
Metallic i / I ing ing / Metallic cap
/
/
Piezo film Ground wire Connector

Fig. 1 Schematic diagram of the high frequency
focused transducer with piezo fitm
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Fig. 2 Schematic diagram of the immersion type high
frequency ultrasonic measurement system
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Fig. 3 Effect of cable length on the amplitude and
shape of the first pulse echo signal at focal
length with 3mm diameter of PVDF transducer.
Test target is 0.5mm diameter of steel ball and
receiver attenuation is 40dB
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Fig. 4 Effect of cable fength on -high irequency
ultrasonic detection field of the first pulse echo
signal at focal length with 3mm diameter of
PVDF fransducer. Test farget is 0.5mm diameter
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Hydrogen induced erack specimen
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