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The identification of delamination in CFRP laminates by temperature distribution measurement using
Rayleigh scattering optical fiber distribution sensors

1T &

IR FEAAHETR(L, 7" L A T 7 (Carbon Fiber Reinforced Plastic:
CFRP)FE/EMH ISR & D i, mEIETH D720, Mizew
REDEIEEICA N LN TS, L, BRI
S TBBRBENRAECLTVE WS K EEZEDL, NEEETH
DicoEREN DO BRBENRETHD. D78, CFRP O
R VE 2 RS 2 I IR A TN OF AR LHATH 2.
UL L7236, FEMEERA 21T 5 ICIFE 245 1k L2 il
7267, AR MERKO—RE RS> TWDHIZ®, HZEHEE
HORKREMZ OOBKOETEEEZ M LEE57-DIcb &
DR DEEMEDO B WREFIEOEAREENLTVD.

W& % @ D IEEA TRAETE 2 FiE L LT, RAMR
Y= 7T 7 1T K DWMESTREICED  IERE R AL
DITHOIL TN DO, PAAIEY RNV AR O OB
WA BRI G 2, HIBEOWIEGHRIZ X 0 A4 U7 BB 528
BEEC K > T AT D RIOIRESMAREEZITH 2 & TH
O, BREGEROICAET 22N TES. LiL,
HEREICT A T 2ME LT HOHREY & O—EDR
BEAZ L, B FER CTE 720 & 9 MR ClImED
T DIZNEE A FT LIRS 0 EIS S HE L.

il

COMEEMRSELFIEL LT, BEY AT LORZEM,

EHEMEEHER L OO, AT F U AR OB Z LT 2
i~ /L AE =4 VU 7 (Structural Health Monitoring: SHM)
VAT LONZER Lo, MR CTIMEVEICEN S ' YA Ak
EHNEIZIROIAT Z & THEZ R ST & bIEERE DR
BEFICERT 2 20T, Zal, FEtom LT

EMRA O S L DMERH OB B HfrEn 5. 7z,

TERDIETIEM DR T E P TORE S WTREL 72 D
T, A ZT DO EM A IE S D UNHEN R 2D E

i A FOKIBZRANEA FIREIZR D & B2 bD. BLELY,

HAIATI T V& V2 SHM 3 2T L3 CERP A& D4
PEEGEA 2R MHRBIC EEREEE KI5 B2 LS.
AW TIE, LA U —8EEDE T 7 A it o &
TRE S MAREIC LA HEERH FEO R E RS Z & &
HE9E L7, RKEMENL 7= CFRP D H DR EE /A 2 AR
RN XV BEEL721%, LA U —BELRE T 7 A N0 dik
Y E B ICEE O AR ESAAIE 21T 7.

2 MHEBELUEREBRAE
2.1 #HEF

150x150mm (280 v i L7~ CFRP 7 U 7 L 7 (TR350C1008S,
=2 I A L2 0.093mm)Z fEE T8 28— T 7R B
X9 40 KFERB L, E 0.1mm, §E 30mm, £ & 150mm LAk
OF7ary— e dABHABELTT Y L7020 8B L 21
WEOMIEALLZ. 770y — MIFY T L7 ofhRs
WD EHEE L, HHES IR S HAE L ERZTHHAD 2 8
Y—rERBELEZ. 0%, "y b7 L AMERHWCES

fize i Lo —2A
SRR - MUZEAPEE TR 1265028 ML AR

4MPa T 130°CE T 1 BFIE E i TRV L, 1REAHERF L
72 % F 40MPa £ CIEN % EIF72IRRER 2 BERIRFF L=,
LABERL, 77 Ay ¥ —TK | OFEIZYIYHL,
Fr7ur— NEHID B THRERERZEIC L. 7Ty
DOHER T 0 (R T I7 RN LU CTHEHEA I » TV D55 & fifkiE
FH0°, EAZ L TWAEE &M 0oL <.

. . . o Fiber
or 0.4[mm] Fiber direction(0" )  jirection
ack — A

(90" )

I 25[mm]

100[mm]

Fig.1 Dimensions of specimen
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Fig.2 Optical Distributed Sensor Interrogator
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Fig.3 Experimental set-up of heating test
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Fig.5 Temperature distribution on surface of 0 or 90 degree’s
specimen during heating
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Table.l Material properties of CFRP(? and Air
Direction Longitudinal Transverse Through-thickness Air
Thermal conductivity
(W/m/K) 11.8 0.609 0.609 0.0272
Specific heat (J/kg/K) 1065 1008
Density (kg/m?) 1520 1.091
Heat transfer coefficient 30.8

(W/m?/K)

90°(43s)
——0°(395)
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Fig.6 Temperature distribution measured by Rayleigh scattering
distribution sensors involving thermal strain effect
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Fig.7 Normalized temperature distribution measured by
Rayleigh scattering distribution sensors
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