2e NYG 225 EAXFA A%l B3 AT
A Study on Development of Ultrasonic Transducer for
High Temperature Ultrasonic Testing
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ofver ¢HE 259 HFARY eV da doldde AFRIE JTH3L JEY 1R 233
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A7t asict g 12 $FdAY vgdy HAE 250 EEAZAE AGAYG AY FFES
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HEAE £ wAAF RN AF AzxAAAM Y AR EA4HI 53, BA dxA TAse
EA9 g AA T §4€8 F U AR JjgE.
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9 Mgt GAAREN F2 EAS E 1M Bevwe 2o 2248 AY 289 gE2AE Azt
7l sl e 4FE FEA, FHA(backing material), Alolx 59 2% EAI A AF Fo| ng
sojop gttt 48 SEoA bR oz Fo| AHEHE FEA AFY HFAE BE 250~300C A=
AN A&7t He AR o A¥ZAY UEY E AT SE2 st 50T AA 2d& wE
Al71A] Rate A2 BAHUAGD EF dHARSY AV|H dHE A4 d¥E ¢ 30T FRoj=
2 A713 Aoy FEE AT ARl Je s JFEAE ndor ¥ £ R A8 2
Ab A 2L AANMY HEFAE inorganic binder AE9 HFA Y dHFAFE oF 7T~85(x
10%m/ecm/C)2 ZALH B dFoA NAY 14 GdARe] dAPASs 713 24ae Ao
2 Yy

22§ &Y Aolxd HAY FEARY BEAHE ZAE A ndae @49% Ast
105X10°em/em/CT2A £ Q7dM9 draAre I93 A5 99x10°%em/em/Tol A sk
T3 v d99] dWAATE A EFUUE o83 BEAY YE FEE AFdo ©§F
A R GHARSY FAAE AR Aolxe Ar|H S HI=E Y

B a7l 49 gRA8e) AFL 20 mm F 254 mm °9, FAZ 42 1 mm R 2
mme! FA JAFEESY &9 FEAE A - AFSFPer XA 289 FoSFe 78 AFR
ZodA 1 mm A%ZY 3% 208 MHz, 2 mm A3 %9 1.04 MHzZ Zzb A4 it

Table 1. Physical and electrical properties of bismuth titanate piezoceramic.

Parameter Value
Relative Dielectric Constant 165
Thickness Coupling Coefficient, k; =0.15
Piezo electric strain constant (10 “Coul/Newton), ds3 >18
Piezo electric voltage constant (10™“Coul/Newton), g3 145
Mechanical Quality Factor (Thickness), Qum 100
Density (gm/cm®) 7.2
Acoustic Impedance (MRayl) 29
Sound Velocity (m/sec) 4165
Curie Temperature (C) >600
Thermal Coefficient of Expansion(10%/TC) 9.9

228 2% EFF AR

2 A7 HA - AlFRE 224 549 F2E 27 194 B 8k g 124 &3
A &3 A5 A T ATHE ASE BAFN] Qe 228 FEAE UA A3
Ath 1600C7HA] A ¥ inorganic binderel ¥A YA 271 B2 Big st gAY 2
B3 T4 VR Y U AYd FAANY dHE cutting 3T lapping & F 22§ AEA
HEAE o] &3t AR} HEsAh
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. . ) ) Fig. 2. Photo of the ultrasonic transducers
Fig. 1. Schematic diagram of the high 4 coaxial cable and connector for high

temperature ultrasonic transducer. temperature.
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Fig. 3. High temperature ultrasonic testing system.
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Fig. 4. The main bang and pulse echo signal
of a fabricated ultrasonic transducer for high
temperature from 40 mm thickness of steel
block.
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Fig. 5. Frequency spectrum of pulse echo signal
of fabricated ultrasonic transducer for high
temperature from 40 mm thickness of steel
block.
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Fig. 6. Durability test results of the fabricated Fig. 7. Comparison for frequency spectrum
ultrasonic transducer for high temperature between before high temperature testing and
under 500C of environmental condition. after 3-repetitions of high temperature testing.
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Fig. 8. The normalized peak amplitude of the Fig. 9. Variations of the pulse echo signal from
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increased up to 500C.
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