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A Study on Fabrication and Characteristics
of PZT Probe for Nondestructive Test

UL, Had', s==
(Cheol-Su Kim, Kyu-Won Jung, Joon-Tae Song)

Abstract

Ultrasonic probes of 400kHz, 1MHz, 3MHz were fabricated using PZT-5A plates. Epoxy was used
for backing layer materials on the plates. Nondestructive Test was carried using these probes. Pulse
lobe width of impulse response was reduced 154% compare 1MHz with 400kHz and 96.6% compare
3MHz with 400kHz. The attenuation in aluminum was 2.05[dB/m] at 400kHz, 491[dB/m] at 1MHz,
7.35[dB/m] at 3MHz. Hole detection error of the first hole was 22.4% at 1MHz, 9.6% at 3MHz, The
second hole 11.6% at IMHz, 4.7% at 3MHz. In the result of experiment of the hole detection error and

resolution, 3MHz probe was the best among them.
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Table. 1 Piezoelectric properties of PZT-5A
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Table 2. Specification of PZT-5A.

PZT-5A
FAd | AEP [TopRFAA
(mm) (mm) (mm)
400 Kkt 5.44 20 20
1 Mk 2.18 20 20
3 Mk 0.75 20 15
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Table. 3. Capacitance and Inductance.
PZT-5A
400kHz| 1MHz 3MH:z
AREF(nF )| 0.98 2.3 3.14
AEEA( uH ) 162 11 0.9
2.16 Casing
HE2 F99 AANRE AT 5 Jd= A9

2dd2 29¢ AHgstel AME 2 FE2A4E B
SN AREEE Aol dulsiel waNe stan
223 OE AZ7iskel A4S 918 BNC Aol g
ddstgeh(ad 1



@ Ao ¥
- . B E

ift *--@ 2Rl 2 Aol
: e g

a3 1, AAZ gxzle] px,
Fig. 1. A structure of designed probe.
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Fig. 2. Testpiece for NDT.
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Fig. 6. Response with backing layer(3MHz)
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Table. 3. Frequency dependence of attenuation
coefficient in Al specimen.

¥ AYHLZ 10em ¢FUES FAAAES
PZT-5A
400kHz| 1MHz | 3MHz
B %J[V] 0.81 3.75 1.31
Ay 1
9% o%].[v] 0.64 2.13 0.56
74 A4 (dB/m)| 2.05 4.91 7.35
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Table. 4. Response time on each cases.
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