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Load Calibration Method of Actuator Connecting Panels for Aircraft Based on Fiber
Bragg Grating Sensors
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Abstract: Structural health monitoring technology can provide methods for flight test load assessment of
aircraft active surface to verify the effectiveness of load design method and analysis data, and to provide the
most direct data reference for safety verification and optimization of the active surface structure. The
instability of traditional strain gauges in low-temperature environments may cause abnormal data collection.
It makes the real-time monitoring and assurance of accuracy of flight load a difficult problem. This paper
proposes a method using fiber Bragg grating (FBG) sensors based on stable low-temperature performance,
for flight load evaluation of the connecting panels by establishing the strain-load relationship model under
the tensile and compression load conditions of the structure via theoretical analysis, finite element

simulation and tests, and provides a FBG sensor optimized layout method for strain and load assessment
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requirements of typical connecting panels of aircraft. The results show that the strain-load inversion method
based on FBG sensors is effective and can meet the strain and load monitoring requirements of typical
actuator connecting panels.

Key words: aircraft; actuator connecting panels; load calibration; fiber Bragg grating (FBG) sensor
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Table 1 Error analysis of tensile load calculation
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kN 1e kN kN W/ %
4.80 26.62 4.52 0.28 5.74
9.60 53.84 9.20 0.40 4.21
14.40 80.60 13.79 0.61 4.24
19.20 107.84 18.46 0.74 3.83

24.00 134.58 23.05 0.95 3.94
28.80 161.38 27.65 1.15 3.98
33.60 188.16 32.25 1.35 4.02
38.40 214.83 36.83 1.57 4.10
43.20 241.65 41.43 1.77 4.10
48.00 268.06 45.96 2.04 4.24
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Table 2 Error analysis of compressive load calculation
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48.00 263.33 44.99 3.01 6.28
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