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üUltrasonic transit-time flow measurement suffers from

beam drift effect which reduces the accuracy and range.

üPhased Array technology: 

ÅAdjusting sound beam electronically 

and dynamically; 

ÅMeasuring through multiple paths 

(direct path, reflected paths).

1 Background and Motivation
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1 Background and Motivation

üFlexural Ultrasonic Transducers (unimorph, bimorph): 

ÅUses bending modes in a plate;

ÅGenerates and receives ultrasound

efficiently in fluids;

ÅLow cost and low voltage supply.

üFlexural Ultrasonic Phased Arrays: 

ÅCombining the advantages of flexural

ultrasonic transducers and phased

array technology;

ÅA potentially economic and low voltage

solution for flow measurement with

higher accuracy and larger range.



5

2 Design and Optimization 

(0,0) mode (1,0) mode

3D Axisymmetric FE model

(0,0) mode: PZT/Mem=0.92

(1,0) mode: PZT/Mem=0.53
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3 Fabrication
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4 Characterization ïimpedance analyzer

Table 1: Centre frequency of elements of 

a typical array (unit: kHz)

Å Backplate not only enhances the

mechanicalrobustnessof the array,

but alsoimprovestheperformanceof

the array in terms of its amplitude,

modepurity, mechanicalcrosstalk.

Å Averaged-6 dB bandwidth: 1.5 kHz.
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8-cycle tone burst signal 

transmitting simultaneously

8-cycle tone burst signal 

transmitting with time delay 

(30o beam steering mode)

Only one element is driven

(study of mechanical cross)

Å Array elementsvibratein the(0,0) mode;

Å No obviousdebondingor weakbondingis observed;

Å Crosstalkbetweenneighbouringelementsdoesnôtseverelyaffectperformance.

4 Characterization ïlaser vibrometer
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5 Flow measurement tests 
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