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Aerodynamic and Flow-Visualization Studies of Half-blunt Cones

at Supersonic Speeds.

Iwao KAWAMOTO, Fukujyu SHIMIZU, Masataka HASHIDATE
Junichi NODA, Hideo SEKINE and Kiyomichi ISHIDA

ABSTRACT

This paper presents the aerodynamic characteristics of some blunt half-cones with and
without fins which have been considered typical configurations of lifting recovering-bodies, and
the flow visualizations of leeward separation at angles of attack.

The wind tunnel force tests were conducted over the Mach number range 1.5 to 3.0 and
for angles of attack from -25° to 25°.

The experimental results show that the aerodynamic hysteresis due to lee-surface separa-
tion was not observed and, CN and Cm against a were well pre'dicted by slender body approxi-
mation better than by Newtonian approximation. '

The flow-visualizations of lee-surface separation were also conducted at low supersonic
speeds. Visualization techniques consisted of the schlieren, oil flow and vapor screen methods.
In the vapor screen photographs, two flow patterns over the leeside of a half-cone were observed
according to attack angle.

The first, at a 10° attack angle, had only a pair of vortex similar to incompressible flow
cases. The second, at a 20° attack angle, had a plane shock wave connected with a pair of vor-
texes.

The lee-surface flow patterns were schematically depicted from these visualized pictures.
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