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Displacement Prediction of Swept Composite Cantilevered Panel
Wings Using Strains

Mun-Guk Kim*, Je-Gyun You*, So-Young Kim*, In-Gul Kim*",
Geun-Sang Kim*, Min-Hyeok Jeon*

ABSTRACT: The complex deformation of the swept composite wing occurs due to the torsional load and bending
load during the flight. Therefore, prediction for displacement of swept composite wing is required for structural health
monitoring. Wing displacements can be predicted by using relationship between displacements and strains. The strain
distributions on the fixed-end are complex due to the geometric shape of the swept wing. Because of those strain
distribution, the wing displacement can be diversely predicted by the strain sensing locations. In this paper,
displacements prediction of swept composite wing was performed by considering complex strain distributions. The
predicted displacements under various loading condition were consistent with those calculated by FEA and verified

through the bending test.
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Fig. 1. Strain distribution after deformation (3,,, = 9%)
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Fig. 2. Deflection of simple beam
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@B : Strain gage

Fig. 3. FEM model

Table 1. Material property

Property T300/F155, Hexcel
Elastic modulus (GPa) E,E, 58
Shear modulus (GPa) G, 6.2
Poisson’s ratio Vi, 0.05
Thickness (mm) Loy 0.22

Table 2. Sensing position

Sensing station | 1 2 3 4 5 6 7
Front (mm) 15 | 40 | 150 | 190 | 300 | 600 | 850
Rear (mm) 15 | 40 | 100 | 350 | 650 | 800 -
g 1074
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Fig. 4. Interpolated strain distribution
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Fig. 6. Strain distribution
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Fig. 7. Flow chart of displacement prediction
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Fig. 9. Predicted displacement by using calibrated strain distri-
butions

Table 3. Various loading case

Uniform distributed | Triangle distributed
Loading Loading
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Table 4 Maximum strain position by swept angle condition

Swept angle 30° 45° 55°
Front (mm) 105 160 210
Rear (mm) 15 35 50
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Fig. 13 Predicted displacement to the swept angle 55° condition
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Fig. 15. Predicted displacement before and after strain correc-
tions
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