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Abstract A phased array is a multi-element piezoelectric device whose elements are individually excited by electric
pulses at programmed delay time. One of the advantages of using phased array in nondestructive evaluation (NDE)
application over conventional ultrasonic transducers is their great maneuverability of ultrasonic beam. There are some
parameters such as the number and the size of the piezoelectric elements and the inter-element spacing of the elements
to design phased array transducer. In this study, the characteristic of ultrasonic beam for phased array transducer due
_to the variation of the number of elements has been simulated for ultrasonic SH-wave on the basis of Huygen's
principle. Ultrasonic beam directivity and focusing due to the change of time delay of each element were discussed due
to the change of the number of piezoelectric elements. It was found that ultrasonic beam was much more spreaded and
hence its sound pressure was decreased as steering angle of ultrasonic beam was increased. In addition, the ability of
ultrasonic beam focusing decreased gradually with the increase of focal length at the same piezoelectric elements.

However, the ability of beam focusing was improved as the number of consisting elements was increased.

Keywords : ultrasonic wave, phased array transducer, pulse delay time, piezoelectric element
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Fig. 9 Simulated ultrasound pressure field of
phased array in medium
(32 elements, f=50mm, o=40°, 4=0.51)

Yehllo] oJ%¢ d24UdSFE 22 394S vedn,
o5 i 253 Yl A S Al H)7) (wedge)
9) ARgle] & FR LA JHEAlE B2l A FAIT
e A% Yol waoz 2IAY £ Y&
i3 . a@lm 287t a9 W wE 289
e B4S ving o o2 2 ARE Jeliil
o F, 259 YL 23AY o139 948 3
Hle] BAit(beam spreading)$ Reolx 3o Fig.
9s} ol Zg2to| o= 30~40" 2 F/181PS W =%
Z}o] o=0°%) Fig. 8% vjwshd EWAAFA F493
28E d]l 2H 2] v W3ko 2o AlelE 2
71 JepdaA vl 2Hel 7 yo EA AHwst
718 ST Z42EE e 232 avt 37}
48 Aoz 28O A7) S| FA} FrtsHEA
W 28 He EA e AR FUeign 9AE
F3A St Aasth =28 21 B2 A A
Wl 2EE F4502 3= HQ 2H9 22 e
Alol= 2871 #9-2 g3 F o2 Jepstow, g7}
o] Z/IETE HIjl 2B.9} o] Alo]= 2B Alole] Z
(angle)°l 5718ttt 2|3 o] Ale]E 2RE WA
280 udle ofF e kg Bt

4.2. AFARIS| Wslol ME £27 Yol TS SY

O Fig. 109 112 28A8 7} f=30mm, 232
o] 20" o™ FR&AS) 7} 16709 3274 7 $e)



v dAeralx A 19 A3 5 (1999 64) 213

Distance, Y (mm)

80 00 - 80
Distance, X (mm)

Fig. 10 Simulated ultrasound pressure field of
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f=30mm, o=20°, d=0.52)
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Fig. 11 Simulated ultrasound pressure field of
phased array in medium (32 elements,
f=30mm, a=20°, d=0.51)
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Fig. 12 Simulated ultrasound pressure field of
phased array in medium (32 elements,
f=100mm, a=40°, d=0.52)
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Fig. 13 Simulated ultrasound pressure field of
phased array in medium (64 elements,
£=100mm, a=40°, d=0.54)
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