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Fig.1 The CFRP tank and AE monitoring system. The outside diameter of the tank is

210mm. 4-channels of 150 kHz-resonance type AE sensors were used.
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Fig.2 Schematic illustration of experimental setup and coordinate system. Detected AE
were digitized by A/D converter and fed to the computer. Attenuated high-voltage pulse was

used as trigger when the AE velocities were measured.
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Fig.3 Detected AE waves at variable propagation angle. AEs were induced by artificial source. Propagation length was

100mm.

{a) Symmetric-mode {b) Antisymmetric-mode

Fig.4 Schematic illustration of 0-th order lamb wave propagation
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Fig. 5 Extracted 90kHz- and 150kHz-wavelet coefficients. Open circles indicate arrival

times of the maximum peaks. We used 90kHz wavelet coefficients for source location.
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Fig. 6 Measured AE velocities at variable angle. (Used arrival time of @: initial wave,

O:wavelet coefficients of 90kHz, [1: wavelet coefficients of 150kHz, B: maxzimum peak)
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Fig.7 Orientation dependence of 90kHz Lamb velocities in CFRP tank. Dotted line indicate average velocity (=1124 m/s)

of measured data.
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Fig.8 Comparison of the AEs detected on the ¢ 84mm steel tank. (left: empty tank, right:
tank with water)
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Fig. 9 Experimental setup for investigating effect of P-wave AE in water to the AE

monitoring.
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Fig. 10 Comparison of AEs detected without reflection plate (left) and with reflection plate
(right). It is noted that P-wave in water is not monitored by AE sensor in the CFRP tank.
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Fig. 12 Overlapping of the development of the tank with result of zone location. O:

monitoring zone. M: outside of the monitoring zone (1), @: outside of the monitoring zone (2)
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Fig. 13 Detected AE waves due to artificial source at (x,y)=(15,15). AE signal of Ch.3 was

used for determining zone location. Detail procedure for determining zone location is shown

in Fig. 11.
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Fig. 15 Time transient of 65 kHz wavelet coefficients calculated for AEs (Fig.13) due to
artificial source at (15,15). Gabor function is used for mother wavelet.
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Fig.16 Algorithm for source location. Virtual source is scanning in 0.1mm step. Arrival time

is theoretically calculated by using measured average velocity of 1124 m/s.
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015 w2
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Fig.17 Comparison of given source (@) and estimated location(O). Average error except

four points is 1.8 [cm].

5 &£
WAKIEACFRP # 7 [ LRAETBENA I/l Tl =X ) U T 5FEERETLIEE
HEE L, AEE=F VS ICXBMBEEEZBE L, UTERLATEEREZRD,
1) AE OFGERZHAVWTE=F I T —UATRELEAE 2 —ATRLELE AE b
SR A HEEER LT, 80%LL LOMETHHTE LI LEMATE .
2) AHETAWEZ 7 TiX90kHz O =—7 Ly MRED V— 7 BIERMZ Byhid, EE
BEMEPERTEDLZ LB ahol.
3) AMFETHWEZ 7 TlIATEE AE 2 EF TXH L 4R L,
4) HEHP—~0 AE OREHFEZENLERMELEE LEHER, REPEERAELE 4 5%
BITIEHDERL_ATHD Z LBRERTE L,
6. SERORE
S AIERAT A EMICIT 5 IRV A RV PV —TAE BT ALERSH S - T,
A 0alIy I RBELENEIDRHETIEDORER AE o —LUBEEERT A1
DOTA FAy Fer—0BATENL. RREOCHRITRRIIRD EEX BN,

=i
This document is provided by JAXA.



This document is provided by JAXA.



-
B
=
A
=z
&
=

SR sERsER JAXA-RM—03-008

% 4 H 200443 H25H
WA - FAT TR ATBOE A T ML 22 B 78 B SE R
T182—8522

B AR R TR AFRETC T H 4 4 3F# 1
TEL 0422—40-3000 ({t%%)

N Wl Pr HAaSt E— 0 = s
B HR T AR AT 2—4—1

©2004 JAXA

MAE G O-BELRLHEFEFEEOED LB LB, B THE,
wEl R, T—TkBLT T AT AL ERLE T,
HAE () POLOHE, EREETFEINEAE, FTRICTERKEEV,
WAE (GE) i, ALV TIEFERKAFERALCEN 5,
<AEHCHETLEBHVEDEE>

MSTATECE N A ML ZefT 70 B AR TR e B e Ui E R > & —

This document is provided by JAXA.



FHEMZEMFAREEEE

Japan Aerospace Exploration Agency




