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Comparison of Structural Model on Aeroelastic Computations of
a Transonic Delta Wing with Large Deformations

by
Hiroshi Terashima, Kenji Ono

ABSTRACT
Acroelastic computations of a transonic delta wing with large deformation were performed for the investigation of behavior of structural
model. The structural models used for the comparison were the linear structural models including modal analysis and the geometrically
nonlinear structural models with and without higher-order terms in the strain-displacement relationship. Navier-Stokes equations were
applied through all the computations. On the flutter prediction, the linear and the nonlinear structural models indicated the almost same
flutter dynamic pressure. Therefore, it made sure that the linear structural model was suitable for the prediction of flutter onset in accuracy.
After the flutter onset, the difference of wing response between the linear and the nonlinear structural model grew up as the wing response
became larger. All the linear structural models showed the limit cycle oscillation with well large amplitudes due to the unphysical stiffness.
The number of selected structural mode had little effect on the wing response even with the large amplitude. On the other hand, the
nonlinear structural model produced the limit cycle oscillation with relatively smaller amplitudes, which was closer to that observed in the
experiment. The higher-order terms in the strain-displacement relationship gave less significant influence for the wing response over the
present range of deformation. The present results indicated that the nonlinear structural model should be applied for the aeroelastic

computation of the wing response with large deformation.
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Fig. 3 Geometry of Schairer’s delta wing model

Table 1 Flow conditions @

Dynamic Mach Density, Velocity, Reynolds

pressure, psi  number kg/m’ m/s number x10°
2.78 0.878 0.5486 264.35 2.531
2.98 0.874 0.5905 263.81 2.719
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4.93 1.0130 4.580
5.46 1.1219 5.073
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(a) Fluid grid (CH-type, 273X 53X 51)
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(b) Structure grid (MITC4, 196 elements)

Fig. 4 Computational grid
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Fig. 5 Comparison of displacement contours of first three modes

(left: Schairer’ results 7, right: present results)
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