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Analysis of an Aerodynamic Stability Fault in a Thrust Vectoring Engine Nozzle
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Abstract: To address the aerodynamic stability fault manifesting as nozzle oscillation during the operation of a thrust vectoring engine
nozzle, controller data and facility data were analyzed. Based on the nozzle control and working principles, the fault was attributed to the
inconsistency in the nozzle area calculation law after the actuator cylinder adjustment, leading to the nozzle exit area (4,) being smaller than
the throat area (4). Simulation of the nozzle operation process revealed that during the fault, the nozzle A, oscillates before Ag, the Agthroat
moves backward, and the actual area ratio (4,) decreases. During the oscillation, the nozzle area ratio Ar is exactly in the interval where the
flow regime shifts from subsonic to supersonic. Under constant inlet pressure, as the area ratio Ar increases from 0.964 to 0.969, the load on
the divergent section changes from pressure force to suction force. During the oscillation, the area ratio Ar is exactly in the interval of load
reversal, the actual working area ratio and inlet pressure cause the flow regime transition, and the load reversal of the divergent section
leads to the oscillation of the divergent control flap.

Key words: nozzle; oscillation; thrust vectoring; aerodynamic stability; sudden load change; nozzle area ratio; aeroengine
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