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Development of Tactile Force Sensor using Fiber Bragg Grating
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Abstract

The tactile force sensor was studied using Fiber Bragg Grating (FBG). The FBG is able to
multiplex easily and is immune to electromagnetic environment. A sensor frame was designed to a
cantilever beam type. Strain of a beam is related with the peak shift of a bragg wavelength. Finite
Element Method (FEM) was used for getting an appropriate thickness from 0.2 mm to 0.3 mm thick.
FEM results showed that 0.3 mm thick was suitable for the force range 10 N. The force resolutions
of 0.039 N and 0.113 N were obtained with optical spectrum analyser and tunable Fabry-Perot filter,
respectively.
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Table 1 Specification of photosensitive fiber.

Core diameter (pm) 8.1
Cladding diameter (pm) 125+1
Poisson’s ratio 0.16
P 0.113
Strain optic tensor
D12 0.252
Effective refractive index 1.482
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Fig. 1 Schematic drawing of sensor array.
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Fig. 2 Drawing of trapezoidal sensor plate.
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Fig. 3 Drawing of FEM model of 0.3 mm

thick sensor.
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Fig. 4 Drawing of deformed model of 0.2 mm

thick sensor.

Fig. 5 Drawing of deformed model of 0.3
mm thick sensor.
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Fig. 8 Aligned FBG on the block before adhesion
(@) and after adhesion(b). Fig. 10 Loadcell and OSA signal by increasing

Z-axis displacement of 0.3mm thick sensor.

0.35

0.30 | —m— Loadcell sig.
—w— PZT sig.

Force (N)

Z-axis stage

PZT voltage difference (V)
o
Y
o

Loadcell
Indicator

1 1 1 1 1 1 1 0.0
0 10 20 30 40 50 60 70

Time (a.u.)

Fig. 9 Schematic Diagram of experiment and data Fig. 11 Loadcell and TFPF signal by increasing

aquisition. (I1SO: isolator, PD: photo detector) Z-axis displacement of 0.3mm thick sensor.
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