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Fig.1 Working principle of Bragg fiber grating sensor
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Fig.2 Non-intrinsic grating fiber optic sensor
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Fig.3 Fiber optic FBG sensor with FP cavity
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Fig.4 Phase mask method
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Fig.5 Microelectron microscopy of the various parts of the sensor
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Fig.7 The first FBG and thermocouple temperature
comparison data
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Fig.8 The second FBG and thermocouple temperature
comparison data
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Fig.9 Two temperature-strain ratio data
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Fig.10 Double temperature measurement
repeatability curve
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Fig.11 Temperature—strain ratio data for

two repetitive tests
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Table 1 Comparison of temperature measurement of
different test pieces

Pl EIRLE /°oC FBG ikt /°C AARFIRZE 1%

Pl P2 P1 P2 Pl P2
199.9 198.2 200 197.9 0.05 -0.15
400 389.8 372.8 372.1 -6.8 -4.54
600 585.7 567.8 556.7 -5.37 -4.95
800 781.8 761 745.3 -4.88 -4.67
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Table 2 Comparison of repeated temperature measurements
of the same test piece

PR / °C FBG i / °C HIXHRZE /%
K It/ e F— W H—K It/ ¢
199.8 200 2104 208.5 531 425
399.9 400 393.9 393.8 -1.50 -1.55
599.9 600.1 586.5 586.3 223 -2.30
800.1 800.3 775.2 7747 -3.11 -3.20
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Table 3 Temperature—strain correspondence data
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Fig.12 Temperature-strain ratio data for multiple
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Integrated Optical Fibre Temperature/Strain Sensor Subjected to the 800°C Conditions

Chai Wei"*, Hao Qingrui', Bao Jianguang'?
1. China Aircraft Strength Research Institute , Xi’an 710065, China

2. The University of Nottingham , Nottingham , UK

Abstract: High temperature strain is one of the key physical parameters in material and components under elevated
temperature environments. With the development in the aerospace fields, the measurement of high temperature strain during
the thermal structure test requires higher accuracy than ever before. However, conventional resistance strain gauge is hard to
meet the requirements due to its various defects of complicated and low efficiency configuration process, high scattering brut
data, glue induced transmission error and thermal output validation test error. This work is devoted to developing a novel
integrated temperature/strain sensor based on combination of optical fibre Bragg Grating and extrinsic FP cavity, which is
unnecessary to compensate the thermal output and without glue related strain transmission error. At present, temperature
and strain measurement at 800°C has been achieved. Results show that the sensor is stable and consistent.

Key Words: fiber Bragg Grating; FP cavity; temperature strain synchronous measurement; high temperature strain at 800°C
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