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Development of real-time measurement system of degree-of-cure of CFRP prepregs

1. #

FRP BEAMEIOIERMITMEIC RS e BE 5 2, Fi
RS DR ICITZL < OFRITREAKETH D, D=
B, KBNS OB FRESLE L ST
5. AT INET, HOIALINT 7 A4 3P EZHWT FRP
TV T VLT OEOLEELE=% U v 7 FIEICE L T E1T
STEF. ZOREE, RN O LR GEbND Z &0
IRENTWS V. £/ GFRP U L7 DU TIE A LTD
TE(LERE S AT LOEEEIT>TEZ. L LN,
CFRP U L7 DV T IVH A A TOFALERE TIX, B
NHELBAE CORMINEL, K&/ A XOEEE 0y
BT D ENTERN-T-.

& ZCTARSETIL, CFRP 7°U U 7 ORISR ER L T D
LB E CICAE LD RER /A XEBRETH2DIT7 4V
2Y L TMBOKREIT)ZET, CFRPR U L7 DY 7L
A A LECEERIE S AT B OREH AR I Tx.

2. FLRAREBEEI7A 1YL BBELENOEH
Bl 1IC7 VRV T 7 A 3 IS L D JRITRRIE
OB % RS, KRN HE Yy —F = v — & &l > THt
FEOHIZAY, SWEICBWT, I—=Rr EBIEDRITRDE
WKV 7 U RVEEEEZT. K LR —F% =
L—H milo TRIEMIZAY, TOXEEZIET S, X 0)
EHOWTHIE SR EN D, RS TORED BIFRE
{bAnZ W52 & CTRETS.

An
neff + ng

= Ns(1+15) + Mg ?v £ (1 + 0V + iy 1)
1- (71521+ nairzv)
Resr — o _Neff — s
, = . /R. = ——~—
ngp+1 0" S Tepr + g
Al Al

=~

Iair - Ib Iair

Nair =+ Rair =

V=

Z I CANTSS SR, 1 322K O, nepr
T 7 A ROFNBITR, nd3IEUESME ORFZE T, U
RET, HLE 0) TolgomrEs 7. K212, 20C
Imin. THL S B 7= DIRE & CFRP 7 U 7 L 7 ORI RE/( L
oY, X 2 D BEARND L DI, JBITROBERTMI
EALBRAART & B LSE TRICIECH D Z &, & L LBt
METIE A ARRENDZ ENFND. ZO) A RXT 77
A NRPRHTEDORA RiZk > TELTWEEEZLNS.
FALERUTORQ LV RDEZZENTED. 22T,
An(o, DI L E e, HE T O%A TOREITHEE bdn/dT ()i
JEITROEFEEGF LT, £12, TolIK 3T A —F % FBrkE
NHREH LS RIEE 27T,

KEREVEAS B T220F28 3 1180082 ZHE #E

N

/

CFRP

Air void d

0 Fresnel reflection

Scattered light Transmitted light

Fig.1 Schematic view of refractive index measurement by
Fresnel-based optical fiber sensor.
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Fig2. Relationship between refractive index variation of CFRP
prepreg and molding temperature.
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Table.1 Material constants of CFRP prepreg for calculating degree-
of-cure
An(L,To) net Nt No

dn/dT(0)  dn/dT(1) To(deg)

-0.00037 -0.00038  90C 0.031 145 1.00 1529
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Table.2 Reference temperatures for each heating rate
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Fig.3 Relationship between refractive index variation of CFRP
prepreg and molding temperature
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Fig.4 Filtered degree-of-cure curves of CFRP laminates
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