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Study on Strain Monitoring and Inversion Method for
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Abstract: According to the demand of stress and strain field monitoring on the key area of main bearing
structure of helicopter, it is necessary to study the corresponding distributed on-line monitoring technol-
ogy and its strain field inversion method, so as to provide the assessment reference for structure health
state and the real-time identification of the structure deformation of helicopter rotor blades. The finite
element simulations of the single ended fixed supported aluminum alloy beam and plate structure are car-
ried out by Patran/Nastran simulation software. The basic configuration rules of fiber Bragg grating
sensor and resistance strain sensor are presented, and an inverse method is given for the strain field of a
single ended fixed supported aluminum alloy structure based on the three-B-spline interpolation algo-
rithm. On this basis, a distributed strain on-line monitoring system based on fiber Bragg grating sensor
and resistance strain sensor is constructed. Research results show that the method is reliable and appli-
cable.
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Fig. 1 Structure of fiber Bragg grating snesor
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Fig.2 Resistance strain gauge structure
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Tab.1 Geometry and material properties of beam structure

K/mm F8/mm JE/mm #E AR SER E/GPa
600 30 3 6061 0.3 70

72 B AL 30 NI AR . PR [
SCREES N 3 R

ifﬁ P A

AN

1234567 891011121314151617181920

3 B [E ST g Ak A
Fig.3 Single ended clamped beam
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Fig.4 Strain interpolation fitting results of

different number of sensors
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Tab. 2 Interpolation fitting error of different

number of sensors

e ki it FHERE pe
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Tab.3 Interpolation fitting error of different

sensors layout

e it (VAR PR ZE e
3 1,10,20 0.015 0
3 4,14,17 0.244 7
5 1,3,10,16,20 0.007 3
5 3,8,11,14,18 0.5319
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Fig. 5 Fiber Bragg grating sensor and resistance strain

sensor layout of plate structure
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Fig. 6 Comparison of finite element simulation and

interpolation fitting results
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Fig. 7 Monitoring system of plate structural strain
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Fig. 8 Strain gauge measurement and fitting values
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Fig. 9 Measurement and fitting values of

fiber Bragg grating sensor
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Tab. 4 Strain values corresponding to different positions
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