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Study on Fiber-Optic Distributed Sensing Technique with High Spatial Resolution
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We have developed a newly sensing technique by which we can measure strain or temperature along an
optical fiber with the high spatial resolution of less than 1 mm. This fiber-optic distributed sensing technique
is based on optical frequency domain reflectometry and it can map strain or temperature profiles along fiber
Bragg grating. In this paper, the principle of this technique, distributed strain sensing with the high spatial
resolution and the applications to strain measurements of welded joints are described.
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Fig. 1 Strain distributions of an IACC yacht measured by
a fiber-optic sensor and calculated by FEM.
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(a) single-lap joint with an embedded fiber-optic sensor.
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(b) Strain distributions in undamaged and damaged bonded
joints.
Fig. 2 Application of distributed sensing with the high

spatial resolution to strain measurements of a bonded joint.
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Fig. 3 Measurement system with OFDR.
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Fig. 4 Signal obtained from a detector (upper) and
spectrogram by using FFT with sliding windows (lower).
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Fig. 7 Strain distribution adjacent to the holes.

4. BERFOUVTHAE=S)DY

OFDR % FV 7o ZEfl s figie O g e v o v 7 Bl
EBREEREROOTHAE=X Y A L, BB
R &'V LE% Fig 8 12737, BRAIIEX 1.6 mm
DRFBHD /A 7T, PRI CREGDEHEBEEINT
W5, 7= 100 mm O FBG Z RIS TR -
THGE Lz, £72, AEFHIAIC V—4 v 7 #:84D FOD
T ERREBR A BE S TENCEEE Lie, RBRAICEIR
WEZ05tETE30tETAMLEE EOOT A
ZNEH Fig. 9 & Fig. 1012773, Fig 9 Tld, A
TR o 7B LA TR ERIZ ELF] L COT 23 s L
TWADR, SROMETCOTHNBIMICEE L, *
TR D OTHNEBE L TCODHORS01 5, Zhb
DOALETIE, 3tE CWES LT AMICAE -7,
Fig. 10 1R T LI DBICOTHMBEE L, BEOT

-6 -



B REL o,

X HBx

RoNALBO—EIC, Kifahd 5 Z & BHEER S i,
$31.8 e
Blaxu/al strain gauge E
AE Sensar S
o © g
Straip gauge ~
el gl | Welded Jojnt A
€ £
S5 I Ex [ cn s B -
"7 FBG iden{ Li &
| |
Lio° 90° 180° 270° |7 the circumference
E
n S
s
8
Specimen N

Fig. 8 Dimension of the speciment and sensor locations.
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