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Detection of Acoustic Emission Signals in the Frequency Range

up to 100 MHz
Hiroshi Kanai, Member Noriyoshi Chubachi, Member Toshishige Takeda, Non-member

(Tohoku University)

In the literature there have appeared a lot of works with regard to acoustic emission (AE) signals
observed in a frequency range below a few MHz. In this paper we describe a new system for
measuring AE signals in the frequency range up to 100 MHz. By using piezoelectric thin-film
transducers fabricated on the end surfaces of rectangular bars of glass samples which have been
notched, the AE signals radiated from the crack can be detected during conventional three point
bending test. The output signal of each transducer is amplified and A/D converted at a sampling
rate of 200 MHz. The power spectrum of each AE signal and the coherence function between the
two signals are obtained by using a computer. The new AE measurement system in VHF range
developed here can be applied in a new research field to be called micro-AE spectroscepy.
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Fig.1. A measurement system for detec-
tion of AE signals and bar-shaped Pyrex
glass specimen used in a static three-point
bending test.

2 HE: AE BB HERO—/
Fig.2. A measurement system for detec-
tion of AE signals and bar-shaped Pyrex
glass specimen.

ERICEWEBE®ENS YA Y 2—9i3, PVDF
(polivinylidene fluoride) @ WM™ (K II{L$ KF
Piezoelectric Film) T® D, =X+ 8ERDOEE
# (Araldite) I & T, XEFEL B O MR
DHLEZDD I YAV a—Y BN LT, PVDF
iz, ME9um T5mmAOKEETH S,
COBHECEL1OL I KT EL AR L, Al
BEOLRL, BELAEMEBEHIS AV a—
PICE > TR L. ZRBRBOX R, 7
Zary—ibedoTEL BEEXAMOERROE
WEMAT, MEREBRIO_DOMF YAV 2=
1% &X48dB, 45dB B OHEER THER, 7
AVINF YRR —=7Z LD RAFL 200
MHz(MAE{LREA5ns) T2 F v+ ANVRDEFRF
A/DERLL, A/DERBRORTLL A, Bbit

632

120
e N

7 N P
-l — /

5

E ™

[ 1

g BT

= FREQUENCY (MHz)

3 BHOBARED BE#KSE
Fig.3. The characteristics of the insertion
loss in transmission measured by using the
PVDF transducers on the specimen.
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Fig.4. The typical output signals

obtained by the PVDF transducers without
load.
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Fig.8. The power spectrum thresholds
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mum value of power spectra of signals
detected without load.
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