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Overview of Our Research

. The FUT is currently used primarily
for flow measurement, proximity
sensing and industrial metrology

. Designed for ambient conditions
and low ultrasonic frequencies, up

How can we adapt FUTs for operation
at higher frequencies, in high pressure
and temperature environments?

to approximately 50 kHz
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The Flexural Ultrasonic Transducer

 Unimorph device
* Piezoelectric driver bonded to a metal cap
» Vibration of the piezoelectric causes metal cap bending

« Efficient coupling to low-impedance media Epoxy resin

bond layer

-

iezoelectric
eramic disc Air-filled ca

Vibrating
membrane
Silicone backing layer

Aluminium 40 kHz FUT
Cap housing
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Operating Characteristics
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BSOS

Dynamic Nonlinearity
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Generator

High Frequency Operation

Propagation of ultrasound in air
Efficient driving mechanism
required

Bespoke amplifier adopted

Two FUTs, one as a transmitter,
one as a receiver, both with a
(0,0) mode of 40 kHz

: Measurement distance: 500 mm

Amplifier

Transmitter Receiver

Oscilloscope

Burst sine signal,
150 cycles, 10 Vp

Mode il

Log-scale Impedance (£2)
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High Frequency Operation
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HiIFFUT Design: Finite Element Analysis

We use PZFlex® finite element analysis software to design HiFFUTSs.
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Measurement at High Pressure

. Design pressure: 286 barg
. Sealing glands (Thermal Detection Limited)
. Ratiometric pressure sensor (Honeywell)

Pressurisation port
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Summary

 FUT-type devices are robust and low cost

* Range of prototype HiFFUTs for hostile environments are in development

* Prototypes show potential for operation at high pressure, temperature and frequency
* Industrial collaboration required for assessment of prototypes
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