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Development of New Ultrasonic Transducer for
Coarse —Grained Materials

B. G. Kim, J. O. Lee and S. Lee

Abstract In materials with the large grain size, ultrasonic waves are highly attenuated by the grain

boundary acting as scattering centers due to discontinuity of elastic constant. In this study, the improved

probes were developed so that they minimized the effect of grain scattering in order to detect deep

flaws in coarse grained materials. As the result, the developed ultrasonic transducers showed the better

sensitivity and signal to noise ratio when compared with the commercial probes in testing the interior

of coarse grained material.
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Fig. 1. Sound fields of (a) dual beam probe,
(b) single beam probe.
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Fig. 2. Sketch of developed KSRI—0.5DTR



BERIEE G Rk

2e 299 a9 AAE 95t 2RATE < 55
mm 2|28 AAEg e ¢AiAE EAMY] A7
29] EC—652 o]5&3te AHEE U =8 4 A
He g AL AHEste A719A YA matchings 3
A1 dampingg =AY}

Fig. 3. (a) and (b) developed KSRI—0.5DTRs, (c)
KO5S of K Co., and (d) BO5SL of K Co.
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Fig. 4. Microstructure of specimens : (a) high ma-
nganese steel specimen(MNA) (b) heat resis-
tant steel specimen(HHA).
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Fig. 5. Drawing of specimen.
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Fig. 6. (a) Waveform and (b) frequency spectrum of
the echo signal by KSRI—0.5DTR. (a) Hor. : 2
us/div
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Fig. 7. Relative echo amplitude of the KSRI—0.5DTR

and the KO.5S for the cylindrical side drill ho-
les of several size at 40 mm depth in the MNA
specimen.
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Fig. 8. Relative echo amplitude of the KSRI—0.5DTR

and the KO.5S for the cylindrical side drill ho-
les of several size at 60 mmdepth in the MNA
specimen.
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Fig. 9. Relative echo amplitude of the KSRI—0.5DTR

and the KO.5S for the cylindrical side drill ho-
les of several size at 40 mm depth in the HHA
specimen.
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Fig. 10. Relative echo amplitude of the KSRI—0.5
DTR and the KO.5S for the cylindrical side
drill holes of several size at 60 mmdepth in
the HHA specimen.
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Fig. 11. Oscillograms of echo responses tested using
(a) the KSRI—0.5DTR and (b) the KO5S
for the cylindrical side drill holes with 10mm
diameter at 40 mm depth in the MNA speci-
men.
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Fig. 12. Oscillograms of echo responses accompanied
by noise signal tested using (a) the KSRI—0.
5DTR and (b) the KO.5S for the cylindrical
side drill holes of 1lmm diameter at 40 mm

depth in the MNA specimen.
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