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Characteristics of strain-insensitive FBG temperature sensor
via metallic packaging
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Abstract: The phenomenon of creep and aging is ubiquitous in the traditional FBG sensors packaged by adhesive. To
solve the problem,a kind of metallic-packaging FBG sensor based on one-step ultrasonic welding was proposed. Strain-
insensitive structure of temperature sensor was designed by finite element analysis method, and the performance of
temperature sensor was tested. The experimental results show that the metallic-packaging FBG sensor is insensitive to
axial strain. And the temperature sensitivity reaches 39. 16 pm/ °C ,which is as 4 times as that of bare FBG. The fitted
linearity exceeds 0.999 ,and it has excellent repeatability. Furthermore, the dynamic response time is less than 30 s
from 20 °C to 100 “C. The metallic-packaging FBG temperature sensor had the advantages of simple process, short pro-
duction cycle,and excellent temperature sensing characteristics. It has extensive prospect in the field of high-precision
and high-reliability sensing.
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Fig. 1 Schematic of a FBG temperature sensor substrate



e 5 4 Ah No.9 2018

HPHHE 28 E A B FBG AL B R 1135

iz JHA FRIT 23 B B4 %) i BT A 1 S0 FBG
i e A0 R PG A ST A TR, R B solid 52 A B A
B, WEfF AI7075 - T6 G5 & B /F SR AS R, 4K IR 4]
1 FE7s BB ROT S AR 6 i 1A 4 s XY
Ry, LU R A% R 23 AR X 220, B i BORS
AT B AT S5 R R S B, XS P F AT 2 %
IE, [ B F— 3, 73—t 0 600 we 1R AZ
o AR EE A R A 0 B R B AR
W 2 P SRR, 2550 R R A B i 4 i
IO 3 A A B L R Wl 80 A 0 4 4 T ) 2 Rt A
Ji R B 50 WA 2 B M 45 7, it FH T CEL FBG (1Y
NHIEE R A AR R T o3 A RS o A BROGAS
HLAGRRN, 14 B iR AR 000 16 52 21 il 1] o
a4 N E I, B FBG A A4S 1 T HIB 451
HAT il ) B AS AU, BRI BRI T % R A
JEGZ FA) 1) IO A8 AN SRR o

K2 HERITaras R

Fig. 2 Finite element analysis results
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