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INTRODUCTION
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OPTIC GRATING ACCELEROMETER lncludlng defence, seismic sensing,
ACCELEROMETER ACCELEROMETER Stl'uctural monltorlng etc. ..

» FBGL accelerometers offers more
sensitivity than FBG accelerometer.

» Wide range of applications:

Fig. 1 Accelerometer classification

FBG Sensing Principle

>

INtENFILY

wavelength

Optical

- _____________________________________________________________________________
h
: Incident waveguide
) spectrum
> ﬁ Core
B Period

A |
efractive f 5041 i
Index

profile

Neff

Reflected
spectrum

Bragg Reflected Wavelength

INIENSILY  jued

¢> Ap= 2045

J
e

wavelength

Transmitted spectrum

FBGL Sensing Principle

STRAIN and/or TEMPERATURE and/or PRESSURE

enk == Jﬁ
— ﬁ 4 ‘/\

FL wavelength
shift (AL)
—

Al proportional to strain

wavelength A
temperature & pressure

Fig. 2 Shift in Bragg reflected wavelength and Emission wavelength of the laser

14-Aug-18 2



COMSOL

CONFERENCE
2018 BANGALORE

\

ACCELEROMETER DESIGN &
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X - Distance of grating from fixed position.
L - Length of cantilever
t - Thickness of cantilever

L x b x t- Cantilever dimensions

Fig. 3 Proposed Accelerometer Design
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» Bandwidth of the accelerometer is determined by the Resonance frequency

» Thump rule: linearity / flat response in dB is 1/5™" of o,
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1\) » Strain experienced by the FBG laser,
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» Sensitivity of the accelerometer
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> FBG laser was used as the sensor instead of simple fiber.

» Along with this system Mach- Zehnder interferometer was used for
sensitivity measurement.
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demodulator

» Acceleration of the structure induces dynamic strain along the fiber axis.

» Dynamic strain results in Bragg wavelength shift which is proportional to
acceleration.
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Fig. 4 Meshed configuration of the design

w - angular frequency

p - density
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Eigenfrequency=296.86 Hz o
\l Surface: Total displacement (mm)

x10° Ppnant mode movement of the
cantilever
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Fig. 5 Results showing Eiggn frequency of
cantilever with thicknegs of 1.5 mm
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& ® Experimental studies were conducted on the prototype developed.

Source Accelerometer acceleromete
l Shaker Table
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with OPD 10m
Optical Phase Data
Demodulator F——— Acquisition
System

Fig. 9 Experimental setup and block diagram
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% CONCLUSION /
1 » Designed prototype yielded a sensitivity of 20V/g (or 20 rad/g) and flatness |
/

up to 60Hz.

» FEM modelling of FBGL accelerometer design was carried out along with
different cantilever dimensions and materials.

» The COMSOL model results are found to be fairly matching with the
analytical and experimental results.
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