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Numerical Diagnosis Method for Control Surface Faults of
Supersonic Gun-Fired Aircraft
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Abstract; For the serious damage of wing and rudder of canard-shaped gun-launched supersonic tactical
aircraft during the launch and cruise process off light test, the numerical simulation of space flow field
under full aircraft model from flight test was carried out and the local flow field structure of damaged
components was analyzed. The results of numerical simulation show that when the Mach number Ma =5 of
the incoming flow at 3 altitudes, the strong shock wave generated at the nose of the projectile body at low
angle of attack is the direct cause of the damage of the canard wing, and the shock wave at the leading
edge of the booster is the direct cause of the damage of the stern rudder, and the huge static pressure
difference between the front and back of the control surface structure leads to the damage of the rudder
structure. Through the analysis of the flow parameters of the local flow field of the projectile body at the
test angle of attack, the aerodynamic factors affecting the damage of the wing and rudder were obtained,
and reasonable suggestions for the improvement of the aerodynamic layout were put forward.
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