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Feasibility Study on Detection of Defective Elements in a
Linear Phased Array Transducer through Ultrasonic Field
Analysis and Visualization
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The ultrasonic pressure ficlds for the 3 MHz linear phased array transducer with sixteen piezoelectric elements of
which one may not be operaled by defect were simulated theoretically and measured experimentally using a
visualization syslem of the Schlieren method, The simulation results for steering angles of 0° and 30° show that
the side—lobe patterns of the transducer including a defective element is quite different from Lhe transducer with
all normal elements, and those patterns are in good agreement with the results of visualization, It is shown that
the defective elements in a linear array transducer can be detected hy comparison of the simulated and the visualized
side—lobe patterns in two dimensional acoustic fields,
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Fig. 1. Schematics of a linear phased array transducer for acoustic field calculation.
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Fig. 2. Struclure of the employed Jinear phased array transducer.
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Fig. 3. Experimental setup for ultrasound transmitting and acoustic field visualization.
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Table 1. Specifications of the paris for Schlieren system.

Paris Specifications
Light Source 'I:Ie-Ne Laser: Wavelength = 632 nm, Power = 1.5 m W Metrologic Instruments, Inc.
Expandng Lens Rear aocessory attachment type 20X Expansion power NT55-582, Edmund Opfics, (nc.
Collimating Lens PIane-Convex type: D— 95 ram, f — 600 mm Melles Grio Co.
Focusing Lens Plane-Convex type: D= 95 mem, f = 300 mm Melles Grio Co.
CCD Camera 1280 X 1024 pixel KP-120, Hitachi Co.
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