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Analysis of dynamic stability and research of passive control
method for capsule

LIU Wei'", ZHAO HaiYang® & YANG XiaoLiang'

1 College of Aerospace and Material Technology, National University of Defense Technology, Changsha 410073, China;
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The freedom pitching motions of capsule at transonic flow were simulated numerically by coupling solving unsteady
compressible Navier-Stokes equations and Euler equation of rigid-body dynamics. The effects of fore-body/aft-body
of capsule to dynamic stability and the passive control method for capsule were discussed in this paper. During the
free oscillation in pitching, the front part of the capsule conducts work to the flow field, the quantity of the capsule
energy gets less and the swing is restrained. The rear part of the capsule gains energy from the flow field, the quantity
of the capsule energy gets greater and the motion is considered as being unstable. When the two quantity of the
capsule energy get equal, the capsule motion falls into a limited cycle oscillation. Under these discusses, six capsule
models whose aft-bodys were modified by different manner were given. The effect of different aft-body shapes on the
dynamic stability in pitching, including the amplitude and frequency, was studied by numerical simulation methods.
The research will supply reference to the design of capsule and its passive control of dynamic stability.

capsule, dynamic stability, passive control, Navier-Stokes equations, numerical simulation
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