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Abstract
This study presents the experimental design and validation of a Straight Spar structure intended for

aeroelastic flutter testing, particularly for fixed-wing UAV applications. The main objective is to

develop a spar that exhibits flutter onset within a target velocity range of 20 - 25m / s. The research

employs fully experimental methods, including vibration testing for modal analysis and wind tunnel

testing to observe flutter behavior. Comparative analysis with simulation results was conducted for

validation. The designed spar successfully demonstrated flutter at 20m / s, with only a 0.32m / s

deviation from simulation predictions. Furthermore, both experimental and simulation methods

identified the bending and torsion mode shapes at nearly identical frequencies, confirming strong

agreement and model validity. These findings affirm the suitability of the proposed spar design for

8/20/26, 4:09 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105036013460?origin=resultslist 1/4

https://www.scopus.com/pages/publications/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/pages/home
mailto:azam@iium.edu.my


UAVs operating within the specified flight speed range and lay the foundation for future studies on

aeroelastic energy harvesting. © 2026, The Aeronautical and Astronautical Society of the Republic of

China. All rights reserved.
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