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Simultaneous Measurement of Temperature and Pressure using a Single

Fiber Bragg Grating Based on Reflected Wave's Broadened Bandwidth

Guo Tuan Qiao Xueguang Jia Zheman Sun An Chen Changyong
(Key Lab of Optical Fiber Sensing, Science School, Xian Shiyouw University, Xian 710065)
(Received 16 October 2003; revised 8 December 2003)

Abstract: A novel approach for simultaneous measurement of temperature and pressure using a
single fiber Bragg grating (FBG) based on reflected wave’s broadened bandwidth is proposed and
demonstrated. FBG is affixed on the non-uniformity strain area of double-hole cantilever beam by
special polymer. Bragg reflected wavelength is shifted and reflected bandwidth is broadened by
pressure change, while temperature change just leads to the shift of reflected wavelength. In the
temperature range 20 ~ 100 ‘C and pressure range 0 ~ 7. 8 N, the precisions of temperature
measure and pressure measure are ==1.1 C and £0. 18 N respectively. The response curves of
FBG have good linearity which are higher than 99. 6% . Reflection spectrum has a steady figure

through repeated measurement.
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Fig.1 Schematic diagram of the double-hole cantilever

beam used in sensing system
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Fig. 2 Schematic diagram for fiber Bragg grating

temperature and pressure sensing
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Fig. 4 As,AApw versus pressure in N measured

at a temperature of 28 C
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Fig.5 Reflection spectrum of fiber Bragg grating at 20 C
(a) and 100 ‘C (b) without any pressure applying on it
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