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[Abstract] SMS fiber structure is a kind of optical fiber devices emerging in recent years, this optical fiber
structure has the advantages of simple structure, easy to implement, low cost, high sensitivity and temperature
stress of cross sensitive features. In the field of optical fiber sensing technology, this structure has broad prospects
for development following fiber grating. Theoretically, this paper analyzes the sensing principle of the SMS structure
and the SMS cascade structure, and studies the corresponding structure of optical fiber, such as temperature
characteristic. Through experiment, this paper studies the temperature sensing properties of the SMS structure and
the SMS cascade structure, The experiment results show that with the increase of temperature, the characteristic
wavelength shift increases gradually and drifts in the direction of long wave 4. 05 nm; For fiber optic sensors with
cascade SMS structure, the position of the central wavelength of the original SMS structure is not changed after
cascade, and the two SMS structures are still independent and do not affect each other. So it is possible to connect
two SMS structures in series for simultaneous temperature and stress measurements as well as for distributed fiber

optic sensors.
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Fig. 1 Structure model of SMS optical fiber sensor
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Fig. 2 The cascading SMS optical fiber temperature sensor model
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Fig. 3 Beam propagation in the SMS fiber structure
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Fig. 4 Structure of the SMS optical fiber temperature sensor
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temperature sensor testing deveice
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Tab.1 The data table of the change of center
wavelength with temperature
TR EE{EL/°C WAEX P /nm P2 /nm
20 1 546. 200 0 0. 000 0
40 1546.333 3 0.1333
60 1 547.066 7 0. 866 7
80 1547.333 3 1.133 3
100 1 547.650 0 1.450 0
120 1 546.550 0 0.350 0
140 1 547.400 0 1.200 0
160 1 548.700 0 2.500 0
180 1 549. 000 0 2.800 0
200 1549.350 0 3.150 0
220 1 549.450 0 3.250 0
240 1 549.700 0 3.500 0
260 1 550. 500 0 4. 300 0
280 1 550. 850 0 4. 650 0
300 1 550. 450 0 4.250 0
320 1 550. 250 0 4. 050 0
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Tab.2 The data table of the change of center wavelength

with temperature after cascading

R L=2.5 cmikfl K L=27mE WHEK

fE/°C XN /nm 22/nm SRR /nm 22/nm
20 1548.3333 0.0000 1567.466 7 0.000 0
40 1548.4667 0.1334 1567.9333 0.466 6
60 1548.3333 0.0000 1568.0667 0.600 0
80  1548.3333 0.0000 1568.2000 0.7333
100 1548.3333 0.0000 1568.8000 1.3333
120 1548.4667 0.1334 1569.0000 1.533 3
140 1548.3333 0.0000 1569.5333 2.066 6
160 1548.3333 0.0000 1569.6667 2.200 0
180 1548.3333 0.0000 1570.0000 2.533 3
200 1548.3333 0.0000 1570.0667 2.6000
220 1548.3333 0.0000 1570.6000 3.1333
240  1548.3333 0.0000 1570.9333 3.466 6
260 1548.3333 0.0000 1571.0000 3.5333
280 1548.3333 0.0000 1571.3333 3.866 6
300 1548.3333 0.0000 1571.5333 4.066 6
320 1548.3333 0.0000 1571.666  4.2000
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