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Fig.1 The principle of wavelength demodulation system
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Fig. 3 The relationship between temperature and the center
wavelength of the temperature compensated method
for reference grating
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Fig.4 The relationship between temperature and the
wavelength during cooling down process of 3-D
direction grating
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Fig.5 The relationship of data treatment between
temperature and the wavelength in z-direction
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Measurement of the 3-D Thermal Expansion Coefficients of Material
Used by a FBG During the Large-scale Temperature Between Negative
50°C and Positive 150C
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Abstract In order to measure materials of 3-D hermal expansion coefficient under the condition of the bad
environment,a novel method was proposed in this paper. The thermal expansion coefficience of the new
material was measured by using a Fiber Bragg Grating sensor. The results of experiment indicate that this
method could be full of credibility in examining the thermal expansion coefficient under the condition of the
bad environment,at of the large-scale temperature of bellowing to negative 50°C and highing to 150C the
FBG could also be in a good working condition. The text gave the theory correspondence and the results of
experiment.

Keywords Optic Fiber Bragg Grating (FBG); Strain; 3-D thermal expansion coefficient; Photoelectric

detection
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