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Spoke-Type Fiber Grating Sensor of Measuring Force with
Temperature Active Compensation

ZHANG Wei-gang, LI Hong-min, KAI Gui-yun, DONG Xiao-yi
(Institute o f Modern Optics, Nankai University, Tianjin 300071, China)

Abstract Adopting the design of spoke-type sensing structure, the sensing head is composed of two Bragg gratings,
which have different wavelengths and are bonded to the middle of two symmetrical spoke side surfaces with same
angles along the direction of the spoke neutral axis. Using the characteristic of fiber grating absolate code, the
spoke-type fiber grating sensor of measuring force with temperature active compensation is designed and
manufactured. The theoretical analysis and experimental results indicate that this sensor has the function of
temperature active compensation, it can be used in high precision sensing and measuring of pressure and pull, the

maximal force measurment value is up 3 kN and the temperature active compensation range is between — 20 C

and 75 C.
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Fig.1 Schematic diagram of structure and principle of spoke-type fiber grating sensor of measuring force

with temperature active compensation
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Fig. 2 Experimental setup schematics of spoke-type fiber
sensor  of

grating measuring force with

temperature active compensation
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Fig.4 Experimental curves between fiber grating

wavelength shift Ad;; and force F for three typical

temperature values
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Fig.5 Experimental curves of fiber grating wavelength
shift Ad;, for three typical force values in the

temperature range from —20°C to 75°C
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