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Modeling and Simulation of a Rig system for Car-Top Test
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[Abstract]

This study presents the design and modeling of a rig system for car—top tests, which serves as an experimental

platform to evaluate dynamic characteristics of flight bodies under realistic flow conditions. The rig is designed to provide

6-degree-of-freedom motion of the test body by incorporating three-axis rotation of the rig arm, resulting in a coupled

9-degree-of-freedom dynamic model. To simplify the formulation, the rotation centers of both the rig and the test body

are aligned with their respective centers of gravity, while external disturbances such as friction and structural vibration

are excluded. A MATLAB/Simulink simulation model has been developed, and it is used to investigate the longitudinal

motion of a test wing with different movement constraints.
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II. System modeling

1. Rig dynamic model
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2. Test body model
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Root chord 0.7m
Tip chord 0.2m
Span 1.6m
Area 0.72 m?
Airfoil NACA0012
Mass 3kyg
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[ll. Simulation Results
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19 3. Simulation Results of 3 models
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