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Figure 3. Effect of sweepngle on the flutter velocity
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Natural Mode II= 3.307 Hz Natural Mode I= 1.080 Hz
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Figure 5. The first four natural modes of the boxwing in MSC NASTRAN
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Figure 6. The boxwing flutter as Ref. [6] (a) Damping variation (b) Modal frequency
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Table 4. Validation of the boxwing flutter
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Modeling and Flutter Analysisof a Three DimensionalBox-Wing
using Wagner Unsteady Aerodynamic Model

Amir Hossein Ghasemikaram? Abbas Mazidi ®, Seyed Ahmad Fazelzadeh

aMechanical Engineering School, Yazd University
b Mechanical Engineering School, Shiraz University

ABSTRACT

In this paper, the three dimensional model of a box wing configuration is derivedby a semt
analytical approachand theaeroelastic behavioris studied.So far, the flutter characteristics have been
studied on the typical wing sections ovia a whole lot more time and cosin the professional software
The winglet is modeled by two longitudinal and torsional springs and in order to simulate the effect of
the winglet on the dynamic behavior, two ends of the springs are placed on the elastic axis of the
sections. The governingequations are extracted via Hamilton's principle andin order to apply the
aerodynamic forces, Wagner unsteady model is consideredo transform the linear partial integro -
differential equations into a set ofordinary differential equations, the mathematial techniques are
employed. For the purpose of validation, the fluttervalues of the box wing are obtained by MSC
NASTRAN and the proposed numerical procedure. The effects dhe sweep anglesand the winglet
rigidity on the flutter are investigated. The results reveal thaincreasing the sweep anglesind the
chord ratio, enhances the flutter speedremarkably ) Furthermore, increasing the torsional rigidity of

the winglet is more significant than the longitudinal rigidity on theflutter .
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Flutter, Box-Wing, Wagner unsteady model
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