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Soil pressure sensor based on temperature compensation FBG

HU Zhi-xin', WANG Zhen-wu', MA Yun-bin?, ZHANG Jun!
(1. Collge of Constuction Machinery, Chang’an University, Xi’an 710064, China;
2. Petrochina Pipeline R&D Center, Langfang 065000, China)

Abstract : Since the present soil pressure sensors cannot be used to realize long term and real time
monitoring, a temperature compensation FBG sensor is designed. Flat diaphragm with hard core
is selected as elastic element, and a compact FBG with high sensitivity, wave division
multiplexing and sensor network features is adopted as sensing element. Grating free of stress is
used to compensate temperature. According to experiments and tests, the sensor has sensitivity

of 1.5 nm/MPa, linearity error of 0. 35% , repetitiveness of 0.06% , delay of 2.19% and static

error of 2.21%, which meet the requirements of engineering application.
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Fig. 1 The structure chart of earth pressure sensor
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Fig. 2 Film diaphragm with hard center
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Fig. 3 Simplified model force diagram
for flat diaphragm
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Fig. 4 Static performance test pattern of temperature
compensated fiber Bragg grating pressure
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Fig. 5 The straight line of the sensor
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