REAIMETIR - 502% - £05481 - 2025 £ 05 A DOI: https://doi.org/10.12349/tie.v2i5.7397

Preparation of a Thermally Conductive Adhesive for Fiber
Optic Coils and Its Impact on the Coil’s Temperature
Characteristics

Xu Xiong Yanhong Ding" Shuicheng Xiong
School of Materials Science and Engineering, Hunan University of Technology, Zhuzhou, Hunan, 412000, China

Abstract

This paper addresses the issue of Shupe error in fiber optic gyroscopes caused by temperature variations. By synergistically
modifying boron nitride (BN) with tannic acid (TA) and copper sulfate (CuSO,), BN@TACu filler was prepared and incorporated
into a polyurethane acrylate (PUA) matrix, successfully developing a BN@TACu/PUA thermally conductive and UV-curable
adhesive. The effects of filler content on the thermal conductivity, thermal stability, mechanical properties, and UV-curing behavior
of the composite were systematically investigated. The results indicate that at a BN@TACu filler content of 6 wt%, the thermal
conductivity of the composite reaches 0.48 W/(m-K), representing a 129% improvement compared to pure PUA. The composite
also exhibits excellent thermal stability, a 6.90% increase in elongation at break, and achieves complete UV curing. When applied to
the encapsulation of fiber optic coils, temperature cycling tests demonstrate that the compensated bias stability reaches 0.0184°/h, a
23.9% enhancement over the pure PUA system, significantly improving the temperature performance of the fiber optic coil.
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