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Design and Fabrication of Linear-Array Ultrasonic Transducer Using
KLM and FEM Simulation for Non-Destructive Testing
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Abstract In this paper, a linear-array transducer capable of overcoming the faults of a single element and phased
array transducers with convex shape for non-destructive ultrasonic testing was designed and fabricated. A 5.5 MHz
linear-array transducer was designed using the PiezoCAD program based on the KLM analysis and the PZFlex
program based on the FEM analysis. A 2-2 composite structure was employed to achieve broad-band characteristics.
A 128 element linear-array transducer was fabricated and its performance was compared with the simulation
results. The center frequency of the fabricated transducer was 5.5 MHz and the -6 dB frequency bandwidth was 70
%. Thus, we expect that the designed transducer can provide an effective inner image of the test material during
non-destructive ultrasonic testing.
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Table 1 Material properties of 2-2 piezo-composite

Parameters 2-2 Piezo-composite

Volume fraction ratio 82 (%)

Density (p) 6849 (kg/m)
Longitudinal velocity (51) 3483 (m/s)

Acoustic impedance (Z2) 23.8 (MRayl)
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Fig. 1 Acoustic stack of 2-2 composite linear array
transducer

Table 2 Material properties of matching layer and
backing layer

. Longitudinal ~ Acoustic
Density . .
(ke /m3) velocity impedance
(m/s) (MRayl)
Matching layer 3175 2066 6.56
Backing layer 5105 1865 9.52
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Fig. 2 Time/frequency domain pulse-echo response
results of KLM (a) and FEM (b)
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Fig. 5 Time/frequency domain pulse-echo response
results of the fabricated linear array ultrasonic
transducer
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