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Tiny clearance measurements by fiber grating sensor

under vibration environment
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Abstract: A new flat fiber grating sensor used in narrow space is designed for measuring dynamic tiny
clearance under vibration environment. According to given application conditions, substrate encapsulation
scheme and its main technical indicators of the grating sensor are designed, and the measurement range is
from 0.5 mm to 0.8 mm with good calibration data. The experiment results show that the grating sensor can
realize the tiny clearance measuring under vibration environment without damaging the original structure;
and it can provide authentic data with the precision scale of pm, which is superior to traditional methods.
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Tablel Relationship between standard gap and difference wavelength of two FBGs

standard gap/pm 890.3  860.0 8293 797.7 7687 7387 7093 6783 649.0 6157 589.0 559.0 526.7 496.7 4843
difference wavelength /nm  2.181 ~ 2.342  2.522 2712 2.867 3.027 3.192 3360 3.519 3.693 3.829 3949 4.077 4.191 4.230
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Fig.7 Clearance with excitation frequencies of 60 Hz and 120 Hz at demodulation frequency 3 000 Hz
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