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Performance Analysis of Hypersonic Vehicles Based on
Aerodynamic /Thrust Vector Control

Chen Jingwei Chen Kang Shang Nini Yan Jie

( College of Astronautics Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: The aircraft using thrust vector control uses the engine to produce thrust through the nozzle deflection to
get extra control moment to realize the attitude control of the flight vehicle. Its outstanding characteristic is that it is
closely related to the engine torque control and is not under the influence of the vehicle attitude itself .The equiva—
lent rudder yaw-angle provided by thrust vector can substitute for some aerodynamic rudder yaw-angle; this is ad-
vantageous for reducing resistance and heat shielding of vehicles.The primary job of this paper concerns hypersonic
vehicles based on aerodynamic/thrust vector control in near space. By establishing the dynamics and kinematics
model and designing aerodynamic/thrust vector controller the required rudder yaw-angle can be provided by aero—
dynamic and thrust vector. A six Dol mathematical model is built and simulated in matlab and simulink. When the
required rudder yaw-angle is small it can all be provided by thrust vector; nevertheless when the required rudder
yaw-angle is big it should be provided by aerodynamic and thrust vector. The resalts and their analysis show pre—

liminarily that the control methods are correct and all the methods are useful for engineering application.

Key words: aerodynamic heating aerodynamics aircraft angular velocity attitude control computer simulation
controllers cutoff frequency degrees of freedom( mechanics) design dynamics hypersonic vehi—
cles kinematics maneurerability mathematical models MATLAB; aerodynamic/thrust vector multi—

controller equivalent aerodynamic near space.



