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Abstract

An intensity-based optical fiber vibration sensor

is applied to detect and evaluate damages and fiber failure

of composites. The optical fiber vibration sensor is constructed by placing two cleaved fiber end, one of
which is cantilevered in a hollow glass tube. The movement of the cantilevered section lags behind the rest of
the sensor in response to an applied vibration and the amount of light coupled between the two fibers is
thereby modulated. Vibration characteristics of the optical fiber vibration sensor are investigated. Surface
mounted optical fiber vibration sensor is used in tensile and indentation test. Experimental results show that
the optical fiber sensor can detect damages and fiber failure of compasites correctly.
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Fig. 1 Schematic illustration of optical fiber
vibration sensor

ATE 489389t} Akhavan (2] EFA59
EWd EFPI & FFA7|I2 A& SE4YE 59
3t T. EFPI Al3= ¥EE AlolR(strain gage)
o PVDF film AAM < vusle v)$d HF3e 2
Qo) EFPI of AlolA] Zo] & gkl thi o
< ¥E 498 Bl =, 3UEY FHF
%_‘%’i"‘lf’% A7t V2R o= ojgn HEH F
+ % ol 43l AMMERE AFH &
A

% #Zg 95 2% Bhatials] 5ol E¢A
g B¥ 97 9ol EFPI & 2&stn gAY
L= &8 7}2])\];4 Epp[ A]§_4 o=

Tsudal7] 5&

2gAs9 575

A=sU.

2 ARee no eE

AE Aztsln AE AZE 2

g AR AME EFAE AH g B
=
o

o
Wi, X
:ﬂo
?
(e}
ol
(p]
w
O
%yt
o

.,d
ol
Ry
o
ofd
X
o
™,

6}01] cél-ol;\]-&l nJ o];g—)\]'
&4 9 AUYES PASNUG. = 4
AFEEE AR A B obe] w
FeAA) H5& BFsio.

E
]
off
2
o op
o

Bof B3 AF[3.4]% o] FAH.

R ASHMe Sl

2.

oK

dtdo g FHfHE F 7RY Zol(core)9t
HF9Y(cladding), 283 Foje} FHYH L H3
371 A% A% (coating)®) Al FELE
Aok, FAFA AL € e F
ol AP AATAAMY =
gEAL7}E o) FojAjn] dutHn, & q
WA} 7} o) Zod uwj We| &Aool s1H Aol
FARANY FHE Aol A&
gkt FR7F dem o FollA F
Xk EFPI 52 7124 os Hdd
F Akojol 71538 A o
71e] 2HE9 Folg FAGolA
Abd e FAFe] AAHAA
ok B31g 34 "ol ol §
£ g4 HALE M Yo
g ol gsts WY 31
les

m

o !
S
L]

o

o
T B
E

g

o
r® ok ox Jo 2

dp ok
o Ho
-2 e

é@
=

4
]

ook 2 N
o oo !ﬁ o mx R ofh

o P
™

o
ob X
LT TS

oy foh

ﬁﬂ

L
H)
ES

CES
o]

rx K U

,.
i3

It
o
-{n
_\,L
2
Hu
=
oy
o

=
o]
_\L"
o
S

R
o
L)
rr
o
o
o

Emmam
F‘E
B oy
uXx
Ho
-
R
ol
AL
%

o
e 52
o
H

]
2
o
R
10
ox
i)
1
il
)
)
Al

rir e o

= oX
>
}O"
H o
2
L
_\;J.
oX
_Q_ {
JHI
M
)
e
rr
)

ﬂﬂ@:ﬁv}w%
Asa kel el
& A Atk FAF A%
Cuuan B A8 24 s

U wMIRES o8 F At
i Tl whn A58 A

Gk e
FEE fel EW%-W%W c4oz Aud
FA§ deo) s HﬂHﬂL ol 4
Al

H‘INE*

[~
ny)
= fo o > o

rﬁ—{ﬁuoﬁﬂrﬁx&iwr

+——— - >
Laser Isolator  Coupler Photo
Diode Detector

Fig. 2 Schematic illustration of experimental set up
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Fig. 3 Time trace and power spectrum of optical fiber vibration sensor signal
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Fig. 4 Variation of natural frequency of optical fiber vibration sensor
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