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Abstract

The aeroservoelastic analysis that deals with the interactions of the inertial, elastic, and aerodynamic forces
and the influence of the control system have been performed. MSC Nastran was used for the free vibration
analysis of the structure model as the pre-analysis. ZAERO was used to calculate the unsteady aerodynamic
forces. The unsteady aerodynamic forces were verified by comparing with Doublet Hybrid Method. Karpel’s
Minimum-State Approximation method was used for approximation of the aerodynamic forces to the Laplace
domain in the frequency domain. The aeroservoelastic state-space equation was obtained by combining the
aeroelastic equation with the actuator dynamics. The analysis of aeroservoelastic stability concerning the
elevator input of the high aspect ratio model was performed. The root-locus method and time-integration
method were used for the analysis of aeroservoelastic in frequency and time domain.
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State-Space Equations of
Aeroelastic System
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Fig. 1 Computational Procedures of the ASE
Module

State-Space Equations of
Plant Model
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Fig. 2 Structure FEM Model

Table 1 Properties of FEM Model

Categorize Value (unit)
Wing Span 22.15 (m)
Wing Area 36 (m?
Chord Length (MAC) 1.62 (m)
Aspect Ratio 14
Flight Weight 1,500 (kg)
Dihedral angle 7 (deg)
Control Surface Rudder & Elevator
Node 31,275 (EA)
Element 85,234 (EA)
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Fig. 4 FEM grid (left), Aerodynamic Grid (right)
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