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Fibre Optic Shape Sensing for
Monitoring of Aerospace Structures

Shape sensing

The need for real-time shape sensing techniques have increased
with the advent of morphing capable structures. Current Fibre
optic shape sensing methods determine the bending or curvature
of the structure but fail to provide information of the location of
the load being applied due to which the change in shape had
occurred.

This study proposes a novel shape sensor, based on the | ocation of load ?

principles of interferometry and fibre Bragg grating, to Magnitude of structural displacement ?

simultaneously measure the location of the load applied
as well as the magnitude of the structures displacement. @ @

This information would give additional data and insight,
hence aiding in better Structural Health Monitoring.

Target structures: Morphing wings and wing sections.

Experiments .
P Modelling

The setup consists of an aluminium cantilever beam. A | | |
standard single mode fibre containing two fibre Bragg Analytical model using known beam theories were

gratings (FBG) was bonded to one side of the beam. developed to assess the accuracy of the experiments
Loads were applied through the displacement stage in as well as incorporating an algorithm to measure the
steps at different locations along the beam. two unknowns.

« Unloaded state

.~ ° Recording baseline
measurements
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~ ° Loaded state

-+« + Calibration of the
. setup and calculation
of the location of
load and magnitude
of displacement.
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Findings Future Work

1 Dimensional sensing capability by determining
the magnitudes of deflection and location of the
displacement along the beam in real-time.
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T - 1 Dimensional shape sensor
- Beam structure
*  Pure bending

- 2 Dimensional shape sensor
* Plate structure
* Bending + torsion

By further calibrations and
accounting for the errors a
higher measurement

accuracy can be achieved.
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