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On-Line Writing and Performance High-Temperature Resistant
Fiber Bragg Grating Array
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Abstract To enhance the high-temperature performance of the fiber Bragg grating array (FBGA), an on-line writing high-
temperature resistant FBGA is proposed. FBGA is coated with polyimide and is written on the drawing tower by single
laser pulse with phase mask technology. After continuous processes of repeated coating, drying and final imidization, the
150 pm, (1551.3540.1) nm, and 0.06%,
respectively. The transmission loss of polyimide-coated FBGA (PI-FBGA) is 1. 601 dB/km at 1550 nm. Additionally,
the thermal stability and reliability of polyimide-coated FBG were studied. The findings reveal that the on-line writing high-

final coating diameter, central wavelength, and reflectivity are 145

temperature resistant PI-FBGA has excellent thermal stability and reliability and can be used for a long term below 300 ‘C
and for a short time between 300 °C and 400 ‘C. The high-temperature resistant PI-FBGA has vast application potential in
petrochemical, environmental monitoring, aerospace, and other fields.

Key words fiber optics; fiber Bragg grating array; on-line writing; polyimide; thermal stability; reliability
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Table 1 Median fracture stress 6,(0.5) and Weibull slope m at different elongation speeds of polyacrylate and polyimide fiber

o A

45312 214 216 21.8 220 222 224 226

In(a,)

) 0,(0.5) m
Fiber ; - — — - —
3mm-+*min ' 30 mm-min 300 mm-+min ' 3mm-+min ' 30 mm-min ' 300 mm-min '
Polyacrylate fiber 4.55 5.04 5. 96 52.35 66.75 82.53
Polyimide fiber 4.35 4.87 5. 00 8.28 9. 56 5. 66
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Table 2 Constant term fitted values at different aging temperatures

Temperature /°C A, 4 A, l Yo R
200 0.28699 0.21016 0.24160 2. 50086 0.48033 0.99859
250 0.47025 0.01674 0.22967 1. 73958 0. 24935 0.98713
300 0.56953 0.00324 0. 30606 0.71279 0. 09689 0.99073
350 0.23459 0.17419 0.71297 0. 00059 0.04262 0.97971

PI-FBGs M2 IR L 5 °C/min FHE 2 250 “CIEK M 7 BT, N i B R Tl A AR 8 — b s 5 R e
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