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Kinematic Modeling and Trajectory Analysis of Axisymmetric Vectoring Nozzle
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Abstract: The Axisymmetric Vectoring Nozzle is a complex spatial multi-link mechanism, which is the core of thrust vectoring
technology. To study its motion law, a spatial kinematic model of an axisymmetric vector nozzle was established by combining the position
analysis method of spatial mechanism, analytical geometry method, and loop vector method. The motion attitude of the axisymmetric vec-
tor nozzle was numerically simulated. The correctness of the model was verified by comparing it with ADAMS simulation results. Then the
position and attitude of the axisymmetric vector nozzle under different driving modes and the variation laws of the throat and nozzle area
were obtained. The results show that both the throat state and the nozzle motion state influence the nozzle area ratio, the area ratio
increases monotonously with the synchronous elongation of the A9 actuator. When the A9 actuator is driven asynchronously, the change in
the nozzle area ratio is small. The angular velocity of the nozzle vector deflection is proportional to the motion velocity of the actuator, and
the shape of the cross—section gradually changes from a circle to a spatially distorted oval shape. The sizes of the linkrods have a significant
influence on the variation range of the area ratio of the nozzle mechanism, for every 1 mm increase (or decrease) in the linkrod, the varia-
tion range of the area ratio shifts up (or down) by 0.025 as a whole. The simulation results provide insight into the nozzle motion laws,
which provide a theoretical basis for the parametric analysis and optimization design of the nozzle.
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