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An experimental study on strain gauge by utilizing optical fiber coupling-
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Based on an idea that a butt-coupling between optical fibers can be utilized as a strain sensor, this
report experimentally compares conventional sheet-type electrical strain gauge and optical one
proposed here. The butted fiber coupling had off-axis offset by 125 um between conventional SMF
and a two-mode fiber specially made for this experiment. As shown in Fig. 1a and b, both sensors
recorded similar waveforms on an impact by tennis ball dropping from about 20 cm height to a paper
box. The waveform obtained with our optical sensor indicated high signal-to-noise ratio, fast and
sensitive measurement capability.

QIRILEIRT — T ~DRBAREENH D EEZ, T 7 A G EERET D8 %Lt/
PO EIT-> TV 5B, SlEE, R—AMEICT = AR — L EE T I E XOEERIC

EWETROEE Y RERS — D THU L TH LN & g L?’:@“C“ffél?c%:ﬁ‘éo

BUE L7 AR EE L, TROBE—F— L7 7 A NSMF) & 2 F— R 7 7 A N
(TMF)D#l$ 2 & SbEiEa %27 7 VRO B2 50 um B L CHEE L7728 D ToH 5, PSTI
o (Frkii) IZTRIEL7Z TMF ©OF— R 7 ¢ —/L T 10.5 pm T, ZE 5 DOERES Ol
FTHEIL 125 um & L7z, #HE 1.3 um ® L— YT SMF 225 TMF ~Bli 3454 L, TMF
MDONH 2B FHC T, 7Y v 7 02 ms THIE L7=, SMF & TMF % #ili AU
A&#é*&’i@ TMF ~D AF TS R TOEF AN L > THEINS 5 W x5 2
7o, RIS DI OMIBIEIEND EE X DILD,

Ewwﬁ%t VY OPWIITITENE BRSO 50 Hz OFFEE A EE L T2, 5t
FHCINERYRW-%OWEE Figl-a lZRd, B H 20T, 7 =AKR—
AR 20em ¥E T LIEBEORE 2 OV AETRO®R, 3EDO AT RIZL b ERbD /NS 7]
VAW TR TE S, Fig.1-b IZIXFERFHICHE L7 e o I X 2 BART, EOT
DU TV D DI, JLEIEFOWE L ‘/‘@BEE%%%E%J@\Z)T:&) EHBHNDHD, EFE
FEDOHEED/NE N E006 SN R RWT & BRE U2 X DI Tl WEB S
LRSI TR, mEOZEA G ATE Tzl%)é ZEREERELTND,

SEOFEFIZEY BRAEE T X0 b EEN M N R 2 T X D ARtk R
SNTeDT, A%, WEOFEE(LE 2 RICFHI~DEBRIC OV THRETZHED 5,

17 [#] (ms)
0 200 400 600 800 IFH (ms)
60 5500 5700 5900 6100
40
~ 20 %Eﬁ 73 (dBm)
£ 0
N
=-20
KE -40
-60
-80
(a) With a conventional sheet-type strain gauge (b) With our experimental optical gauge

Fig.1 Strain Waveforms generated by a tennis ball dropping from 20 cm height.
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