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ABSTRACT
[bookmark: _Hlk160043556]In demanding environments prevalent within power production, aerospace, and the fossil fuel industry, high temperature conditions are a significant factor that necessitates precise monitoring. The evolution of fiber optic high temperature sensors marks a transformative shift away from conventional electronic sensors, driven by their compact form factor, inherent resistance to electromagnetic interference, and their capacity for remote sensing. Additionally, these advanced sensors offer the distinct advantages of multiplexing and distributed measurement capabilities, making them increasingly indispensable in sectors where accurate and reliable data collection under extreme temperature conditions is crucial for operational efficiency and safety.
Top of Form
This study presents the development and experimental evaluation of fiber Bragg grating (FBG) sensor, designed for ultrasound detection in high temperature environments exceeding 400°C. The sensor utilizes an 80 μm polyimide coated FBG, strategically coiled to enhance sensitivity and facilitate efficient ultrasound wave capture. A distinctive feature of this sensor is the incorporation of a gold disk at its end. The FBG sensor is carefully affixed to the surface of a 0.8 mm thick aluminum disk employing a specialized adhesive: a high temperature resistant silver paste. This method of attachment is meticulously chosen to ensure reliable operation and stability under severe thermal conditions.
Experimental trials demonstrate the FBG sensor's ability to detect ultrasound signals with remarkable fidelity, even in environments subject to temperatures above 400°C. Reflection measurements confirm the sensor's robust performance and underscore its potential for high temperature applications. This work not only introduces a viable solution for ultrasound detection in challenging thermal environments but also opens new avenues for the application of FBG coiled sensors in industrial and research settings where high temperature is a critical factor. The successful deployment of this sensor paves the way for advancements in monitoring and diagnostic techniques, especially in sectors requiring precise and reliable measurements under extreme conditions.
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