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An Experimental Study on the Induced Rolling
Moment due to Wing-Tail
Interference and a Roll-Controllable Two-Stage Rocket

Masao SHIROUZU, Kunio SOGA, Takashi YAMAZAKI
Yoji SHIBATO, and Toshio AKIMOTO

ABSTRACT

A wind tunnel investigation of a roll-controllable two-stage rocket model was made
at free-stream Mach numbers from 0.5 to 2.5. The model has ailerons on front-fins to
generate rolling moment and free-rolling tail-fins to eliminate the effect of the induced
rolling moment on tail-fins.

The results confirmed the feasibility of this type of roll-controllable rocket. The
characteristics of the induced rolling moment were investigated by tests of a model with
fixed tail-fins. The characteristics were compared with theoretical results based on the
strip-theory. Values of roll-damping coefficient of the tail-fins were obtained by analys-
ing their rolling rate. The effect of the free-rolling tail-fins on other aerodynamic charac-
teristics, such as normal force coefficient, center of pressure and axial force coefficient,
were also evaluated. A computer simulation of the rolling motion of the TT-S00A rocket,
which has a similar configuration to the present model, was made based on the results
of the present study, whose results agreed well with the flight-data.
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