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3D Printed FBG Hoop Strain Sensors "
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Abstract : A fiber Bragg grating ( FBG ) hoop strain sensor was fabricated based on 3D printing ( Fused deposition
modelling , FDM ) technology , and the measurement performance of the sensor was verified through multiple cycles of
indoor uniaxial compression tests. The tensile calibration test shows that the wavelength of the FBG strain sensor has
a linear relationship with the elongation rate. The sensitivity and the minimum resolution of the FBG sensor are
0.022 nm/mm and 0.114 mm respectively ; the maximum error is 1.6%. The uniaxial compression test shows that the
wavelength change of the sensor has good linearity under different loads,and the relative error is within 10% , which
verifies that the FBG hoop strain sensor can be used for hoop deformation monitoring of cylindrical structures such
as steel bars and pipes.
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