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Bond stress monitoring of SRM interface based on fiber optic sensor

ZHANG Lei, CHANG Xinlong, ZHANG Youhong, LIU Wanlei

(Department of Power Engineering,

Rocket Force University of Engineering, Xi'an 710025, China)

Abstract: Bond stress is an important aspect of structural integrity of SRM (solid rocket
motor) and also the critical parameter in health monitoring. In order to realize the bond
stress real-time online monitoring. A polymer packaged FBG (fiber Bragg grating) sensor
was designed and embedded into HTPB (hydroxyl-terminated polybutadiene) propellant/lin-
er bond specimen. The response of FBG sensor was studied when the specimen was subjected
to tensile stress by simulation of FBG sensor reflection spectra and stress testing. Results
showed that the center wavelength of the FBG sensor decreased with the increasing tensile
stress of the specimen, and the sensor had a good linearity and stability. The FBG sensor was
intact and the strength of the bonded specimen met the technical specifications in specimen bond-

ing performance test, verifying the feasibility of the designed sensor and embedding method.
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Table 1 Parameters of materials

FOBE B/ MPa YA L RoF/mm
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Table 2 Fitting parameters and degree of linearity

a b i
1550. 720 —5.72262 0.99463
1550. 715 —5.26447 0.99572
1550. 713 —5.75594 0. 99495
1550. 710 —5.5102 0.99899
1550. 708 —5.30612 0.99823
1550. 701 —5.42274 0.99431
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