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Resear ch of Double Metal Tube Type Fiber Bragg Grating Strain Sensor with Low Temperature Sensitivity
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Abstract:

Mechanical components can generate strain due to theload, and the strength and actual loading conditions of components can be determined according to the distribution
of strain. A kind of fiber Bragg grating strain sensor with double metal tubesis developed, of which the temperature sensitivity can be lowered. By the difference of thermal
expansion coefficient between the inner tube and outer tube, the deformation of the fiber Bragg grating due to thermal expansion and photothermal effect can be offseted to
achieve temperature compensation in the process of strain measurement. The inner tube and outer tube are connected with the whorl structure, and the whorl length of the
inner tube can be changed to adjust the measurement range and temperature compensation effect of the sensor. The experiment indicates that the temperature sensitivity
coefficient of the sensor is2.62pm/ ° C, whichis25% of the baregrating’ s, the strain sensitivity coefficientis 1.215 pm/ pe, the nonlinear error is0.8% FS, the
hysteresisis3.6% FS, therepeatability error is2.86% FS.
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