£60% F 11H/2023F 6 A/HMAEXBFEHE

1

iyt Bl B FFIHRE

ﬂ

JET KRBy i FBG 1418 %5 B 51

MY, ALY, ZERY, KES
I?ﬂr'ﬁIETjt%mmEzﬁJﬁT&%&%, MR FEAE 4540005
O [ B A Bl SARWF ST T, JE R 100083
Srp E R B R AR S SRR ST L, dEET 100049

BE  Dlm DR RO NNR T o 42 5] BT IR f 4 T — R BT RERR LA Y s R AL B . SR RO 2 S Y

JCET S AN AT B 5 vk, 97 IR BT T e S ) 00 IR 9 R AT AL B Eﬁﬁiﬂﬂiﬂﬂ:T#ﬁ&ﬁk%% EKETIHJ Bk

ﬂnEfWE"JJE}(IL,}JFJ&’fT&’U\L)((SOO °C,20 h) AL B, 5w 1 OBET AT RiAR LMY A2 E Wk o 30 e X HL AT B E L
RO B LS R R AR AR AR TE 100~500 “CHff BE W FELIN AR K 420, 2 °C 22l Ijb%fﬂlhit %A I

%T%I}LX ey D) A4 TR R R AR R

REIR OLL AN R R ORI R

HmESES TN253 XHEFRERS A DOI: 10.3788/LOP230752

High-Temperature Fiber Bragg Grating Sensor Array Based on
Femtosecond Fiber Grating

Zhao Xian'’, Wang Yongjie”, Li Huicong®’, Zhang Dengpan'
'School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China;
*Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China;
*Center of Materials Science and Optoelectronic Engineering, University of Chinese Academy of Sciences,
Beijing 100049, China

Abstract In this study, a high-temperature sensing array based on a femtosecond fiber grating was designed to address
the temperature measurement needs of high-power spallation targets. The temperature range and mechanical strength of
the sensor were enhanced using a femtosecond laser-engraved fiber grating and a tubular encapsulation method. The
annealing process, 1. e., annealing steps, annealing time, and annealing temperature, was investigated and optimized.
Additionally, multiple annealing (800 “C, 20 h) was conducted to improve the stability of the fiber Bragg grating. An
accurate fitting function of temperature-wavelength was obtained through its calibration test. The sensor has an accuracy of
+0.2 °C in the temperature range of 100-500 °C, with good repeatability. Moreover, on-site testing results indicate that
the proposed sensor can achieve precise temperature testing of high-power spallation targets.
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