WEBETSEE 20014 5%

47 2dd AX HE s dAME #3A7e 1

feys]
[

O|F R (ARHEEM Z7[adPd),

TEM A EmLE pp.135~139

HEFD |
MBI, O|WSHBF AT &N HEEAD &), Ol M AT T|S

KSPE 015030

Ajal

Aol X

o

Ak

a8 7|MBeh, M BT S 7|
IR ESE-ETE

High Precision Measurement for String Resonator used in FBG Strain Sensors
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.H. Jeong, B. H. Lee, and S. K. Lee

ABSTRACT

This paper describes a string resonator that is used for the interrogation system of a Fiber Bragg Grating (FBG) strain
sensor. The strain on the fiber piece is calculated from the measured frequency based on thet the natural frequency of a string

is a function of the applied absolute strain. Existing research considered a fiber as a swing, bul a fiber is not a string in the

strict sense due to its bending stiffhess, thus the fiber should be modeled as a beam accompanied with an axial force. In the

vibration modeling, the relationship between the strain and the natural frequency is derived, and then the resonance condition
is described 1 terms of both the phase and the mode shape for sustaining resonant motion. Several experiments verify the
effectiveness of the proposed model of the fiber. The performance of the string resonator is analyzed by measuring the

frequency change according to the applied strams i the dynamic range of 1100ue referred 1o the displacement from

capacitance sensor. From the experimental results, the implemenled string resonator provides the accmacy of +3pe, the

quasi-static resolution of ~0.1ue(rms) which amount to be #0.17um and ~6nm respectively, i case of fiber lengih of 56mm.

For a dynamic strain, it can provide the accuracy of ~3ue until the frequency comes to 8Hz. As a consequence, the string
rescnator proposed for FBG sensor provides the high accuracy and the high resolution in strain measurement, and also it is
expecting to be used, for the application, ta not only straun. but also displacement measuring device.
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Freq. vs. Strain for Beam & String
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Fig.1 Natural frequency vs. strain
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Fig. 2 Functional diagram of automatic string resenator
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Fig. 3 Fitting of the experimental data at 1* mode
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