#2G TPt DES ¢#2d 9 %27 wshe 32§ AGARD 445.6 29 Ae% Felel o 54 2
& X
DES ¢5E2d 2 @87 WistE 723 AGARD 445.6 2719
] O X< [e) 1=
AeS E8E o7 SA
Aad, AEA

Transonic Flutter Characteristics of the AGARD 445.6 Wing
Considering DES Turbulent Model and Different Angle-of-Attacks

Yo-Han Kim*, Dong-Hyun Kim**

ABSTRACT

In this study, transonic flutter response characteristics have been studied for the AGARD
4456 wing considering various turbulent models and several angle of attacks. The
developed fluid-structure coupled analysis system is applied for flutter computations

combining computational

structural ~ dynamics(CSD),

finite element method(FEM) and

computational fluid dynamics(CFD) in the time domain. The flutter boundaries of AGARD
445.6 wing are verified using developed computational system. For the nonlinear unsteady
aerodynamics in high transonic flow region, DES turbulent model using the structured grid
system have been applied for the wing model. Characteristics of flutter responses have been
investigated for various angle of attack conditions. Also, it is typically shown that the
current computation approach can yield realistic and practical results for aircraft design and

test engineers.
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Fig. 1. Geometric configuration of AGARD 445.6
wing

Fig. 2. Finite element model of AGARD 445.6
wing
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Table 1. Material properties of AGARD 445.6
Elastic Modulus Ell = 3.15 GPa
Elastic Modulus E22 = 0.4162 GPa
Shear Modulus E12 = 0.4392 GPa
Poisson's Ratio 0.31

Density 393.5 kg/m3

Talbe 2. Comparison of natural frequencies

Model | Mode2 | Mode3 | Mode4

Experiment | 9.60 38.10 | 50.70 | 98.50
Kolonaly 9.63 37.12 | 50.50 | 89.94
Goura 9.67 36.87 | 50.26 | 90.00
Beaubien 9.46 3944 | 49.71 94.39
Present 9.61 38.98 | 48.96 | 93.50
FEM wing mesh CFD wing grid

(d) Mode 4 (2nd torsion, 93.50 Hz)

Fig. 3. Comparison of natural mode shapes
between FEM mesh and CFD grid

(b) Computational surface grid
Fig. 4. Aerodynamic grid for AGARD 445.6 wing
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Fig. 5. Comparison of static pressure coefficient
for different angle of attack (M= 1.072)
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Fig. 6. Comparison of flutter boundaries for the
AGARD 445.6 wing for different angle of attacks
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