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Abstract: Optical fiber birefringence serves as a sensitive probe for characterizing various physical quantities. To vali-
date its capability in characterizing transverse stress, A binary magneto-optic Polarization State Generator (PSG) and Polar-
ization State Analyzer (PSA) are integrated into Optical Frequency Domain Reflectometry (OFDR)to form a birefringence
measurement system based on polarization state analysis technology. First, the principles and advantages of PSG and PSA in
birefringence measurement are comparatively analyzed. Transverse stress is then experimentally induced through applied
pressure, generating stress-induced linear birefringence in a Single-Mode Fiber (SMF). The measured birefringence values

exhibited a mean error of 6.20% compared to theoretical predictions, confirming the system’s measurement accuracy. Build-
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ing upon this foundation, a SMF is embedded within Glass Fiber Reinforced Polymer (GFRP) composites containing inten-

tional fabrication defects. Under a bending deformation radius of 6 cm, the average value of transverse stress-induced birefrin-

gence measured multiple times within the embedded SMF is 4.91 X 10 °. This result effectively excludes the influence of

manufacturing defets on the measurement, thereby validating the capability of birefringence to characterize transverse stress.

This work provides a new insight for researchers and scientists studying bending deformation in GFRP materials and the

transverse stresses introduced by such deformation.

Keywords: polarization analysis technology; optical frequency domain reflection technology; single-mode fiber bire-

fringence; transverse stress
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