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Efficient Flutter Analysis for Aircraft with Various Analysis Conditions
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ABSTRACT

Flutter analysis procedure can be divided into two steps such as the computation of generalized mass, stiffness, and unsteady
aerodynamic matrices and the calculation of major vibration modes frequency and damping values at each flight speed by
solving the complex eigenvalue problem. In aircraft flutter analyses, most of the time is spent in the process of computing
the unsteady aerodynamic matrices at each Mach-reduced frequency pairs defined. In this study, the method has been
presented for computation and extraction of unsteady aerodynamic matrix portions dependent only on aerodynamic model
using DMAP ALTER in MSC/NASTRAN SOL 145. In addition, efficient flutter analysis method has been suggested by
computing and utilizing the unsteady generalized aerodynamic matrices for each analysis condition using the unsteady

aerodynamic matrix portions extracted above.
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Fig.l Flutter Analysis Procedure in
MSC/NASTRAN SOL 145
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Fig.2 FEM & Aerodynamic Model (HA145E)

Table 1 Comparison of Flutter Analysis Results

(HA145E)
Flutter Speed(KEAS)/Flutter Frequency(Hz)
MSC/NASTRAN Current Approach
283.97 / 116.60 28397 / 11667
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Fig.3 V-g & V-f Plot (HAI45E)

Fig.4 FEM & Aerodynamic Model
(Small Aircraft Wing)
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Table 2 Comparison of Analysis Time
MSC/NASTRAN Flutter Module (SOL 145)

Computation of [Ql.h] 150 sec
Normal Mode & Flutter Analysis 3 sec
Current Module
Computation & Extraction of | Q] 240 sec

Normal Mode Analysis & Computation
and Extraction of {Qu.] 2 sec
Flutter Analysis 2 sec
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