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Static Aeroelastic analysis of Morphing flap wign through
FSI analysis method

Jonghwan Kim* - Seughee Ko* - Jaesung Bae** - Jaihyuk Hwang**

ABSTRACT

The morphing flap wing has different structure unliked general wing structure. The
actuated chord length of the morphing flap was more longer than conventional wing flap. In
this reason, morphing flap wing structure was important to bending moment by aerodynamic
lift force. In this study, through the fluid-structure interaction using computational fluid
dynamics and structure finite element analysis to apply that the morphing flap wing's
static aeroelastic stability analysis.

Key Words: Morphing Wing, FSI(Fluid-Structure Interaction), CFD(Computational
Fluid Dynamics), FEM(Finite Element Method)
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Fig.9 Load Test for deformation

Table.2 Deformation of experiment & FEM

. Erro
Load | Experiment FEM
r
Displac | g gy 12mm | 11.5 mm | 3.2%
ement
19.6N 23 mm 22.1mm | 3.9%
(mm)
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Fig.10 Wing tip displacement

Table.3 Wing tip displacement History

) Wing Tip
[teration step )
displacement (mm)

26.85
25.92
26.31
25.932
26.127
26.112
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Fig.11 1st step Wing deformation
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Fig.13 Von-mises stress distribute

Table.4 Deformation of experiment & FEM

Max i mum Maximum(Others)
Stress 77.693 7.8
(Mpa) (Front pipe) (Plywood)
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