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A study on conic maneuverability of a biconic vehicle with flaps
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Abstract The maneuverability of a biconic vehicle with cruciform flaps has been studied. This kind of vehicle is one
of the typical missile concepts for hypersonic maneuvering and its tactical movement includes draw back and/or push down
in reentry section plane and space conic movement simultaneously it will fly at high angle of attack high angle of
sideslip together with high angle of flaps the aerodynamic non-linearity the disturbance between body and flaps will be
generated and unavoidable the control laws and the coherent effect between pitch yaw and roll are very complicated. Us-
ing the concepts of interferential factors and effective angles of attack an engineering component built-up method has been
developed to predict the aerodynamic characteristics of this vehicle during hypersonic reentry flight. The comparison of the
results with that of Euler equation numerical simulation shown that the accuracy of the presented method is sufficient for the
conceptual design and the correctness and effectiveness of the method are validated. Then the trimming efficiency of the
vehicle has been analyzed. The vehicle has a high control efficiency and because of the unstable design of the main body
the actually angle of attack of the flaps is much smaller than that of the body which is of mach beneficial to the heat protec-
tion and structural design. The angle of sideslip will diminish the trimming efficiency and will induce the rolling moment
unavoidably thus the rolling control is essential for the vehicle. Finally coupling aerodynamics prediction method and 6-D
trajectory equation the flaps control rules with squeeze model condition and corresponding flight performance have been in-
vestigated and simulated numerically for the pull-up/pull-down movement and conic maneuver. The results show that the
rolling control may be one of the vital challenges for the successful design of this vehicle.
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