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Condition Monitoring and Damage Screening by Fiber-optic AE Sensor
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FOD (Fiber Optical Doppler) sensor, that can measure elastic wave in wide-band frequency, has
been developed, which utilizes Laser Doppler effect within an optical fiber. In particular, FOD
sensor can detect Acoustic Emission (AE), which is a useful parameter to monitor in-situ
damage at various industrial equipments. AE is caused mainly by very initial micro-crack within
a structural material due to over-stress, material-aging, etc. When taking advantage of
fiber-optics, that are long signal transmission capacity, immune to electro-magnetic noise, and
water-resistive, we will be able to take into account remote condition-monitoring in the industry,
which enables us to implement damage screening where/when to inspect precisely or to repair.
Report herein describes its measurement principle and 3(three) sample applications of
monitoring on field, that are rock collapse, corrosion under insulation, and metal thickness.
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Fig.1 FOD optical interferometric flow

2.2 AEtEYELTOHFOD OREE

RN ORHEAIE N ITER L L LT, fx eiisss
FOBARR S 24 5> 2.5 AE BrhE& LCoB
MDA TITHhE > TV D, AE B & L TOIMRE
EIGET D720, (1) AAIEBEERE RS MR ER
BELTEDTND MHERIEEZL DT a—AT 4 v
7Ty va VEBRT OMHEER ES L] (NDIS
2109-1991 ; i) (Tt > TIRIERBRZ 320 L 7o, IE
Z{T-7- FOD ¥ % Fig2 |ORT, 728, KIEDRE
oL, RERRINT T ROV A X (7 2 o
400mm) (2B TR O BB H 22y 60kHZ 705
300kHz £ TaRIEZE L=, AEJIEIZEH L TW\5 FOD
oL, B —UENEmM THY . RE VRIS
FEE L TRV TN D,

Fig.2 FOD sensor
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Fig.3 Calibration data of FOD and PZT sensors

3. kT 7A/\BAE + Y DERAEH

3. 1 AR

iR TR O KB e B N 2R OHEHIRA 21,
ZEA DL EPER AR D 2 F eIk 2 3l 2 FEt &
LTAEE=F ) I/NEHSNTER P ¥ &5t
%, 8 LoV BRI AR i S O i B
S5 HUT 1,000m (2 SIVEEHE IR 7 2 o= 7 R 3Et
E XN TS, £, HERFIA ST & Emaoh Ak
JEOHFEES, oD EEE] 7D, LD ERED
IRWHERE SO THCETE ) 1238\ C b RIS O R
DHELe Z EMTRESN TS, 2T AE OFFBEEGE)
D AR DR & ST & 7-#0E 2 %842 LC, FOD
U OVERERFEE S L, BRI, BN el
ThHEE (REA) &AW TERERER D AE 4
iE L REREE Ch D RS D AE Rtk & Lk L7z,

Fig4 1TEMERBRIZIT D884 OIS T)-OF Bl
(2, AE DFAHL L JEEZ b2 OR LIS D TH D,
9 FIX_EBQ) DIt R e O — GRS R A 2D &
OV 7 0.65%. it /] 130MPa CHEPEAIIAIEE LT\
%o AE ITHHOT 7 05%FRE R LIGD, AR C
BeK 180 fEAVERE L 2B LT 5, AE RO E
EERTICIE 400kHz FREECH HH3, B RTZIX 250~
300kHz £ TR T LT\ %, KIT, FB(R)D1ER S D =i
JEAERBRORER 2 75 & HEAITHIOT 2 09%, #iliE
)i/ 293MPa Tl L, 2 DIFRRIRIEAHERF L T D,
AE [THlONT 7 0.3% 0 H3A LERD, REERA I X2 9
BN, FREEHC B FEIFLEED AE FEAEDMES L T\ D, JH
WO TIIREERTIC 300kHZ LT~ 7278, AT
5Tl 200kHz FREE L K& KR L, B CIEEDIC
150kHz F2E KT LT D,

BT, FEBQDOREAORERAE 25 & g

97 0.75%FREE, #iliits /178 12.6MPa CHEE L T\ 5,
AE [ IfERS & B2 0 AR BRAAE D DR L SO 7
0.6%fHT/ AR A ITHIIN L, AR Tl 100 fEFDREEELC
BT 5, FREERFCIL 180 fEFPLL L (KT 1800 fEIFDIC
L) MR L DAL TWD, EEEIZ DU
TS 41T 100kHZ Td - 7228, HifrfOHEFTIc k-~ T
150kHz % C ER-32mMabiv s, Z0tk, MR
FEEEGIRT L, R —E O 2R,

FOD o #ZHWTHSE Th HEME LG TH D
KA DORERAA VT BEEICfE D AR FREZHIIE L,
D AE HIE L SIZ D Z EMPMERTE T2, F£T-,
T L #CE D AEFEMEIZ I3 AE JEARIRIL & RS C A
WD Z ERoroTz, FEOWHI TR T, #HHlFTD
A=V U IRV S A 2 O L7zENR
BRCRHE L, S /) —AE FetEA Rl citE 5, #EHI T3
DEPECIR SN AE T—2 Z2TEHA L, EOBREDIG
NDMEE IR CAER U, $72 & OFREE & Chaliiis
ST LT ZEHERIT 2 Z R CThH D, FHIFEE
TR A T2 BT H HRENIIC AE FHINAATV, 22
TAOLEMRHROFE L L CHRIA ST,

TARREE 1 550
BA-VEH H
o REEH 300 & &

AERERE/)

(ZHAOTX) 3! (2 G57 e
(edIN) C¢ QuipE

BU$H [%]

Fig.4 AE data under compression test
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Fig.5 Corrosion detection by FOD
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Fig.6 AE activeness by corrosion progress
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Fig.9 Online pipe thickness measurement sysytem
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Fig.10 EMAT/FOD sensor
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