4§26 % 410 ) et TR Vol. 26 No. 10
2018 4E 10 A Optics and Precision Engineering Oct. 2018

NXERES 1004-924X(2018)10-2380-09

—gBEEERNEE FBG BIERHEHE

|

BASLRERLREHLELE B
(LAEEEREAY LAEREZAAELHE, L 100016;
LA ERERAEAY KR EEENBLETIAMRE FO, LF 100192)

TEE « R i DAL G5 I B2 B3 3 3l A7 A 1 5 AR | A )8, R SR M 3 — 25 B 75 vk S £F S bl e T 42 B A 3 vk

LE AR R 4540 F 40 S 0 A 58 Ik A0 e o4 7 )2 MG IR 2 B P R FBG HEAT 4B AL £258 W58 T #3 J5 FBG & =R e iRk L Ay

F )2 R JF R R A 1 i 8 O 0 A A T P ROW R SR AT T RAE . 25 AR W) B3R R A R 2 FBG W RO 1%

T B WA AR L K T 10 dB. IR B R B R BGE 34, 63 pm/°C L AR R LR EH 1. 18 pm/pe, AR AL 3 8K K5k

98.5 Y%, B IL 0. 999, 8 T RIREM FBG L8 . MIRE M 14. 2 ‘CHRASH] 80 “C L4 2R vhili i, & 84 Jm ik
B TOURIZ M FBG 1Y IR 5 38 S S5 M B3R i I 2 19 FBG (& IR AR R RR 00 53 B0 R B mi B 454 . SEM R BoR . &R &

%Lﬁﬁ%@ﬁ}%%;‘ﬁéﬁn B IR G B BUE . O I T R SRR AT R A B AL WAL B BRAE R R S AT RS

B R IR AR B ] (9 D6 £F 4% Sy FH 4t v B E B AL

X 8B EARAAESAMRBELE; —FREF R, N EHERE R E RS

B4 FEE . TN253;TG496 XERFRIRED : A doi: 10. 3788/0OPE. 20182610. 2380

One-step ultrasonic method to investigate characteristics of
metal-packaged FBG sensors

RONG Dan-dan', ZHANG Yu-min"?, SONG Yan-ming', MENG Fan-yong', LUO Fei'**"

(1. Beijing Laboratory of Optoelectronic Test Technology, Beijing Information
Science and Technology University, Beijing 100016, China;
2. Beijing Engineering Research Center of Optoelectronic Information and Instruments,
Beijing Information Science and Technology University, Beijing 100192, China)

% Corresponding author, E-mail: feiluomail@ gmail. com

Abstract: A one-step ultrasonic welding approach for metal-packaged fiber Bragg grating (FBG) sen-
sors was proposed to solve the problem of aging and creep in the field of traditional adhesive packa-
ging. FBGs with and without polyimide coatings were bonded to the surface of an aluminum alloy sub-
strate via one-step ultrasonic welding. The spectrum and thermal and mechanical properties of the
bonded FBGs were studied. Additionally, the cross sections of the FBG sensors were analyzed by a
Scanning Electron Microscope (SEM). The results reveal that the reflection spectrum of the coated

FBG sensor has no obvious distortion, and the side-mode suppression ratio is higher than 10 dB. It is
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shown that the temperature sensitivity coefficient of the polyimide-coated FBG is 34. 63 pm/°C, the
strain sensitivity coefficient is 1. 18 pm/pe, the strain transfer efficiency is 98. 5%, and the linearity
reaches 0. 999, the value of which is higher than that of the uncoated FBG sensor. After performing
several repetitive temperature impact tests at temperatures ranging from 14. 2 °C to 80 °C, it is found
that the uncoated metal-packaged FBG sensor is destroyed, whereas the coated sensor maintains excel-
lent temperature response characteristics. The SEM results show that the metal alloy bonded well to
the surface of the coated and uncoated optical fibers. Furthermore, the one-step ultrasonic welding
technique was confirmed to not require metallic pretreatment on the FBG surface; thus, the technique
is relatively simple and requires less time to implement. The results indicate that the polyimide coating
can effectively improve the reliability of metal-packaged FBG sensors for measuring temperature and
strain, which would be useful in rigid-environments and for long-term sensing.
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