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Study on dual-parameter fiber sensor based on LPFG
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Abstract; A dual-parameter fiber sensor based on Long Period Fiber Grating (LPFG) cascaded with Fiber Bragg Grating (FBG) structure
for temperature and strain is presented. The proposed fiber sensor is cascaded with LPFG micromachined by the femtosecond laser and
FBG, and there are two dips for the transmission spectrum, namely FBG transmission dip at 1 551.9 nm and LPFG transmission dip at
1 559.1 nm with the fringe contrast —12.7 dB. The temperature and strain characteristics of the proposed sensor were measured at 30 ~
70°C and 0 ~500 e, respectively. Experimental results show that during the warming process, the FBG shows red shift with increasing
wavelength, the sensitivity is 15.00 pm/°C, and the linearity is 0. 981 3; The LPFG shows blue shift with decreasing wavelength, the
sensitivity is — 11. 75 pm/°C, and the linearity is 0. 945 3. During the cooling process, the FBG shows blue shift with decreasing
wavelength, the sensitivity is 18.25 pm/°C, and the linearity is 0. 953 8; The LPFG shows red shift with decreasing wavelength, the
sensitivity is — 15. 42 pm/°C, and the linearity is 0. 980 2. During the loading process, the FBG shows red shift with increasing
wavelength, the sensitivity is 0. 93 pm/pue, and the linearity is 0. 991 5; The LPFG shows blue shift with decreasing wavelength, the
sensitivity is —1.51 pm/pe, and the linearity is 0. 986 3. During the unloading process, the FBG shows blue shift with decreasing wavelength,
the sensitivity is 0. 92 pm/pe, and the linearity is 0. 990 9; The LPFG shows red shift with decreasing wavelength, the sensitivity is
—-1.51 pm/pe, and the linearity is 0.972 8. The proposed sensor exhibits high sensitivity and good linearity for dual-parameter measurements.
Keywords: long period fiber grating ( LPFG); femtosecond laser micromachining ( FBG); fiber bragg grating; dual-parameter

measurements
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Fig.1 Schematic diagram of the proposed

dual-parameter fiber sensor

H A 2 Sy PO BB GGG K 2 Fros. BT
WA S IR o A S 2T A5 SR A8 33 S 1%
JEEE P B0 A B Uk Ay, L, FBG R A BN
1551.9 nm, H @ 5t LR — 6.1 dB; LPFG J 25 &N
15591 nm, @A LK —12.7 dB, SZEGEEH FBG FI
LPFG [P AR AR ) A, 32 19 Ak e 4 T8R800 1 7 Mt o
IS UEIZAE B 1 W S B Bt o

.7dB
FBG:1 551.9 nm

=52t LPFG:1 559.1 nm

_51 : : ) : : . : : ;
1530 15351540 15451550 15551560 156515701575
K /mm

K2 MSHOCLTL IR B
Fig.2 Transmission spectrum of the proposed dual-
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