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Temperature and Strain Measurement with FBG Sensor Array

Shinji Kawamoto (NeoLux Inc.)

The accuracy of the capillary FBG temperature sensor, i.e., the bare FBG sensor inside a capillary, and the
polyimide recoated FBG sensor were verified experimentally. Though the accuracy of the polyimide recoated
FBG sensor is about three times worse than the capillary FBG temperature sensor, it can be applicable for
industrial purpose with the 21 order wavelength-temperature conversion. Moreover the effect of the polyimide

layer to the coefficient of the linear conversion constant was explained theoretically.
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Fig. 4 Physical model of PI recoated FBG
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Fig.6 Measurement error with capillary sensor

Table 1 Conversion parameter of capillary sensor

T¢ Ap Tr Teo Ty

Unit [17 1] [nm] [ ] [ ] [ ]
Linear |6.7x10°|825.102| 20.8 0 0

2nd order | 6.7 x 10°]825.102| 21.7 |2.4x 107 47.5
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Fig.7 (A) Measurement error of wavelength1557nm PI sensor
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Fig.7 (B) Measurement error of wavelength1533nm PI sensor
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Table 2(A) Conversion parameter of wavelength1557nm PI sensor
TU AR TR T Cc2 T 0
Unit [/ 1] [nm] [ ] [ ] [ ]
Linear |7.0x 10°| 1556.826| 18.4 0 0 53 FEBG
2nd ordey %1 1556.826| 21.6 7 60
7.0x 10 6.6 x 10 FBG FBG
2(B) 1533nm  PI
Table 2(B) Conversion parameter of wavelength1533nm PI sensor
Te | Az | T | Te | T4 e
Unit | [1/ ] | [nm] [ ] [ ] [ ] Per =—— (12)
Linear |7.0x 10| 1533.05 20.8 0 0 L
2nd ordey 7.0 x 10 1533.05 23.2 6.6 x 107 60 L
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