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Application of fiber bragg grating sensor in monitoring of internal
strain of solid rocket motor grain

ZHANG Tao'*" | LI Haiyang' , SHEN Zhibin', WU Guofu'*, BIAN Yunlong'®, WANG Limin'"
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. The 41st Institute of Sixth Academy of CASIC, Huhhot 010010, China)

Abstract: An embedded strain measurement method based on fiber bragg grating sensor was proposed to solve difficult problems in measuring
the internal strain response of solid rocket motor grain. The solid rocket motor tester of embedded fiber bragg grating strain sensor was designed, and
the cold pressurization test was carried out on the tester. The axial and circumferential strains in the grain structure were obtained under cold
pressurization test. Research shows that the proposed test method can obtain the circumferential strain and axial strain in internal grain. The

research results can lay a foundation for the further application of fiber bragg grating sensor in the measurement of solid motor grain structure, and

can provide a reference for the development and application of solid motor monitoring and detection technology.
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Fig.1 Structure diagram of FBG strain sensor with

stain amplification structure
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Fig.2  Structure diagram of SRM tester
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Fig.3 Diagram of FBG sensor
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Fig.4 Layout scheme of circumferential strain sensor
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Fig.5 Sectional view of the sensor with pre-installed

sensors after pouring the medicine
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Fig.6 Schematic diagram of loading system
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Fig.7 Measured pressure-time curve in the tester
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Fig. 8 Strain-time curves measured at different

measuring points in the tester
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Fig.9 Strain-time curves measured at different

measuring points in the tester
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