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Development of Ultrasonic Sensors for Simultaneous Measurement

of Longitudinal and Shear Waves

Yeon-Bo Kim®, Yongrae Rho™

o ok
B =

o] PZT sbdAEtEl2 228 o] 43le Z£99 Agg E’\]"ﬂ F P4 F UE oF B9 289 4
Ao Bt o]2AoZ nAstT HAZ AFeAch AdY 2L} AN} o]F 29ER 5248 £ = HF
2H1E 37 A8 gAddeM dFe Anurygs °]%7§.—°—§ A3t ol o2 RE Eulerd] A wHoz
FHLAE Mt A Jted ZE "ol dls)A Foie Huo] BA B4 7)1 FE 2AET o] 2H a4
Z3E gds87] Hsted AlZd PZT A As 28 T g 1eHoR F- U 5w A
ez Audle] 225 ANS AZRT F35 Wgtel 9 Jddda WwHE 2AHYY B oM Az
&3 AME 2Hdd 2 2E(STSI09E AZE AFM(delay line)o 2 AE& Azl shle xeu MMz 2

Gt (g LFEA £ - A = A
Abstract

A study has been made on the fabrication of a dual mode(a longitudinal and shear mode) ultrasonic
sensor using a single PZT piezoelectric ceramic element. We investigated the mechanism of the dual
mode sensor that generated both of the longitudinal and the shear waves simultaneously with the single
PZT element. Through the analysis of analytic wave propagation equations, all the possible crystal cuts
have been examined to determine appropriate Euler transformation angles for efficient excitations of the
dual modes. We studied the performance of a PZT element as a function of its rotation angle so that
its efficiency is optimized to excite the two waves of equal strength. Experimental examination of the
waveform on a delay line(STS303) setup confirms that the ultrasonic sensor can transmit and detect
both longitudinal and shear waves simultaneously.
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Fig. 1. (a) Typical PZT ceramics with conventional
coordinate system. (b) Possible rotated cuts
of PZT piezoelectric ceramics.
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