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ATTITUDE CONTROL AND NUMERICAL SIMULATION ON STORE
SEPARATION FOR AIR-TO-AIR MISSILE LAUNCHED FROM AIRCRAFT

WANG Xiaopeng
(Shanghai Electro-Mechanical Engineering Institute, No.3888 Yuanjiang Road, Shanghai 200233, China)

Abstract Several separations for statically unstable air-to-air missile rail-launched and ejected from aircraft
were numerically simulated, by combination of flow simulation based on N-S equations solver with 6-DOF
motion equations of missile and attitude control law. Dual-time method, LU-SGS time stepping scheme, Roe’s
scheme of flux difference splitting for convection terms and central scheme for viscosity terms were adopted in
solving N-S equations. S-A turbulent model and unstructured overlapping grid technique were used. Flow field
information was exchanged through interpolation among grids around aircraft, missile body and rudders.
Compounding stability control was used for both pitch and yaw channels, and variable structure control was
used for roll channel in attitude control law design. The computational results show that the attitudes of
statically unstable missile by ejection launch from aircraft are divergent quickly, and the attitudes of statically
unstable missile by rail launch change rapidly or significantly during the separation, if no control strategy is
adopted. While attitude control is introduced, the attitudes of statically unstable missile by ejected and rail-
launched from aircraft are steady during the separation, and launch security of missile is greatly improved.
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