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Flat Spin of Axisymmetric Bodies
Near the Critical Reynolds Number Region

Atsushi TATE, Akihito IWASAKI, Toshimi FUJITA, Takashi YOSHINAGA

ABSTRACT

A series of flat spin experiments for recovering reentering bodies have been conducted in a wind tunnel with
cylinder, cone-cylinder, and bicone-cylinder models in the critical and supercritical Reynolds number regions.
Using the free rotation method, the steady state spin rate was measured as a function of the freestream
Reynolds number. Two modes of flat spin, a high spin mode, and a low spin mode were found 1o exist. The
high spin mode was initiated in a fairly narrow freestream velocity region near the critical Reynolds number
and continued in the supercritical Reynolds number region. During the high spin mode, the circumferential
velocity of cylindrical models reached the magnitude of the freestream velocity. In the case of the bicone-
cylinder, the spin rate was shown to be erratic, appearing sensitive to small irregularities in the nose shape. Slim
triangular prisms on these cylinder surfaces, aligned with the body axis, are effective to reduce the steady state

spin rate.

Keywords . Falling body, Flat Spin, Recovery, High Angles of Attack, Axisymmetric Body
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