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High-temperature ultrasonic visualization based on

regenerated phase-shifted fiber Bragg grating sensors

Research Purpose

Phase-shifted fiber Bragg grating (PSFBG) sensors, which are a kind of optical fiber sensors, have
a high potential for ultrasonic measurements in structural health monitoring (SHM). However, the
diffraction gratings of the PSFBGs disappear while heated over 600°C, thus impeding their
applications in high-temperature environments. To solve the issue, we proposed a novel fiber-optic
sensing system with a regenerated PSFBG (RPSFBG) fabricated by annealing the conventional
PSFBG at a high temperature of 920°C. In this research, taking advantage of the heat resistance
of RPSFBG, we succeeded in a laser ultrasonic visualization with the RPSFBG at a temperature
as high as 800°C.
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e 920.%G...

Regeneration

rrrrrrr

Reflectivity (dB)
Temperature (°C)

During the annealing process, the seed grating once disappears completely, and then a
new grating is regenerated again, which has an excellent heat-resistance property.

Laser Ultrasonic Visualization based on RPSFBG at 800°C

Schematic of experiment setup Visualization results at 800 °C
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The RPSFBG glued on a SiC plate is placed
inside the high temperature furnace.

SiC plate specimen

J | This system successfully visualizes a
laser ultrasonic wavefield at high
temperatures up to 800°C.




