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Abstract

To enhance the environmental adaptability of fiber optic gyroscopes (FOGs) under complex working conditions, this study aims to
investigate the regulatory effect of the plasticizer dioctyl terephthalate (DOTP) on the properties of the adhesive used for optical
fiber coil curing. The influence of DOTP content on the thermal stability, mechanical properties, and process viscosity of the cured
adhesive was systematically studied. Results indicate that DOTP effectively reduces the glass transition temperature and viscosity
of the adhesive by shielding the intermolecular interactions in the polyurethane acrylate (PUA) chains. When the DOTP content is 6
wt% (PUA-T?2), the cured adhesive exhibits optimal overall performance: excellent thermal stability, a 28.06% increase in elongation
at break compared to unmodified PUA, and suitable viscosity. Temperature cycling tests of the optical fiber coils further demonstrate
that coils wound with PUA-T2 adhesive show better bias stability and range performance than those with unmodified adhesive,
confirming the potential of this optimized formulation for improving the environmental adaptability of FOGs.
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