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Mathematical modeling of the dynamically unstable oscillation of atmospheric
entry capsule in deceleration
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Dynamic instability of the atmosEheric entry capsule is a well-known problem
that potentially causes parachute deployment failure. This study aims to reproduce the pitching
oscillations caused by the aerodynamic force by the numerical simulation. Furthermore, this study
aims to obtain fundamental information for the modeling of the pitching oscillation during the
deceleration of the atmospheric entry capsule.
Numerical simulations of this study achieve to reproduce the subsonic-type oscillation and
supersonic-type oscillation of the atmospheric entry capsule as well as the experiment. Furthermore,
the Mach number dependency of the phase advance in the dynamic component of the pitching moment is
revealed.
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