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[Abstract]

Complex materials are widely used in aviation industries where lightweighting is essential because they have lighter properties than
metals. However, composite materials can cause defects such as internal void formation, poor adhesive mixing, and non-adhesive
parts during the production process, and there is a risk of micro-cracking and interlayer separation due to low energy impact.
Therefore, a structural damage test is essential. As a result, structural integrity monitoring using FBG is drawing attention. Compared
to conventional electrical sensors, FBG has the advantage of being more corrosion-resistant and multiplexed without being affected by
electrical noise. However, interloggers measuring FBG are expensive and have a large disadvantage because they are made on the
premise of measuring large structures. In this paper, low-cost interloggers were designed for use in unmanned or small aircraft using

optical switche, WDM filter, and LTFs, and compared to conventional high-priced interrogator.
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Fig. 1. Fiber optic composition.

e Al o2 29

7] A7 A

357, T
© FBG IE| ZA|9|E{Z LTF (linear transmittance
filter)2} WDM (wavelength d1v1510n multiplexing) ZE, optical

ol&}la-7]o) %85}

switchS Z3ats)) 28 &7 %
= 27} FBG QEEAI0HE *3741 Sei=g

7 g7l 48T 5 9

Il. FBG #2|

N
A
(1]
0z
30

B fe 29 13} o] Wo] W =2 uf dol| Ay u)
AR A A A A A QAL kA sLe] Hlo] ¥Eo 2 1p7}A]
G 9% 722 AT PAF TY B UES /K
ot FolE Fega gl e e vl s 7 S9Y
FAoRNE BEahs AR oR A ] glt). Foje} Z
o] FARL g2 YT AR ol oL} ZeHE
TAEL U F0]E B8 ddun, W] &2 s o
olo A e o= HuApr} o] e xith7).

2-2 MF Haja AHxt

FBG A= %ﬁ &k s2ool] UV(ultra violet) #©]
AE 2R 714 HSHE Rhes ARSI 5
ofel AjAz 731}% I l ST 9o HAbE = fEE AR
Fhot, T2 2+ A B AR) Al o] el e E 1o
T 2o ARp A= e AEERS 3ol YAl
Bz 230 oaf Adwl S sbgo] A ARl whAb
El o up A w3k His etk R3S g A E

715 ol-838f 2413 FBGE] 91 viskE nojEt) A
% Aol WhALE] = SAFE 9p-E WA sz} Fhtk A (1)
< B2 2315 oW grh4).

m{n
ﬂl-u tlo
néL'
N

s =2n, A 0))

4714 Ay B 9, s B4 ARbe] 5 20E, A
= A7) 770,



Incident spectrum P

FBG
Y e —
P —>
Typical 8 mm Transmitted spectrum
1

Reflected spectrum

a8 2. FBG MM
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Table 1. CFRP material value.

Width 30mm
Length 500mm
Height 3mm
Tensile modulus 6380kg/mm"2
Tensile strength 204kg/mm "2
Density 1.54g/cm”™3
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Table 2. Commercial interrogator specification.

Wavelength range 1510nm - 1595nm
Wavelength accuracy <20pm
‘Wavelength repeatability <3pm
Channel 8
Maximum measure frequency 1600/N Hz
Connector Typ. FC/APC
Weight Skg

Interrogator
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Fig. 7. Experimental configuration.
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