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Temperature and Pressure Responsive Characteristics of Polymer
Packaged Fiber Bragg Grating with Large Dynamic Range

SUN An, QIAO Xue-guang, JIA Zhen-an, GUQO Tuan, CHEN Chang-yong
(Optical Fiber Sensing Laboratory, Xi’an Shiyou University, Xi’an, Shaanxi 710065, China)

Abstract The pressure and temperature response characteristics of polymer packaged fiber Bragg grating (FBG)
sensor are analyzed. The experimental results show that the pressure sensitivity is not a constant but a variable
because of the effect of temperature on elastic modulus of polymer when the change range of temperature is large.
The pressure sensitivity is 0. 036 nm/MPa at 30°C and 0. 175 nm/MPa at 180°C and the change of sensitivity is
piecewise linear at different temperature range. So elastic modulus should be treated as the function of temperature
when using polymer to packaged FBG, the pressure coefficient in the coefficient matrix of FBG should also be the
function of temperature in order to eliminate the error induced by the change of elastic modulus caused by large range
temperature change.
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Fig. 1 Elastic modulus versus temperature for polymer
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Fig. 2 Schematic diagram of polymer packaged FBG
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Fig. 3 Experimental setup for the proposed pressure and

temperature measurement of polymer coated FBG
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Table 1 Test data of pressure sensitivity versus temperature

for polymer packaged fiber grating

Temperature/ C 30 80 100 120 150 180
Pressure sensitivity

/(nm/MPa)  0.036 0.043 0.09 0.154 0.17 0.175
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Fig.4 Pressure sensitivity versus temperature for

polymer packaged fiber grating
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