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Optimization design of optical fiber sensors based on strain transfer theory
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Abstract: In view of action mechanism of sensor applications, the fiber optic sensors commonly used in
engineering were classified depending on the modes of transfer deformation. The relationship between
strain transfer coefficient and measurement tolerance was established based on the strain transfer theo-
ry. Thereby, the optimal values of the sensor to meet accuracy requirements of engineering tests can
be obtained for the optimization of control equations, and more specific optimization design methods
and priority design specifications of various types of sensors were given. The research indicates that:
optimal design method based on strain transfer theory is more applicable to the fiber optic sensors
whose transfer deformation relies on interfacial shear stress, and its priority design specifications are

sequentially as follows: bonded (sensing) length, interlayer adhesion strength, elastic modulus and
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radius of protective layer, adhesive layer thickness; optimization design of end-diameter expanding
sensor is not dependent on the strain transfer theory because the strain transfer coefficient can be accu-
rately and conveniently obtained through calibration tests without obvious priority design specifica-
tions. With full consideration given to the actual status of sensor application in engineering, by taking the test
accuracy as the core, this article conducts a more comprehensive and systematic analysis on optical fiber sensor
from the perspective of mechanical action mechanism was conducted. This research proves able to more scien-
tifically guide the application design and calibration test of optical fiber sensors in engineering.
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