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Abstract; The longitudinal multibody dynamic modeling and simulation of a Z-wing morphing aircraft in the
wing morphing process is studied. When the wing is morphing, the wing area, moments of inertia, locations
of aerodynamic center and center of gravity alter considerably, and these will change the dynamic characteris-
tics of the aircraft. The six degree of freedom nonlinear dynamic functions of the morphing aircraft in the mor-
phing process are derived. In addition, the decoupled longitudinal dynamic function is presented by simplifica-
tion. The result of numeric simulation of aerodynamics in the wing folding process shows that the aerodynam-
ics at various folding velocities is approximately the same. On condition that the wing fold angular velocity is
small and the unsteady aerodynamic effect can be ignored, the longitudinal responses of the morphing aircraft
in different wing fold angular velocities are numerically simulated by quasi-steady aerodynamic supposition.
And the rules of how the dynamic characteristics are affected by the shift of center gravity position and varia-
tion of aerodynamics are investigated. The results show that the key factor which influences the morphing air-
craft dynamic response in wing folding is the variation of aerodynamics. When the wing fold is completed, the
flight velocity and angle of attack of the morphing aircraft will become larger, and its flight altitude will be-
come considerably lower.
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Fig. 1 Z-wing morphing aircraft
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Table 1 Different configuration parameter comparison of
Z-wing morphing aircraft
E i T8 B o ] 4 7 &t Bl
S/m? 15.5 14.3 10. 2
ca/m 2.27 2.10 1. 88
b/m 8.0 7.4 6.2
I,/(kg + m?) 3 885.5 3 964. 6 3 964. 6
Cr, 7.386 1 6.556 7 4.758 3
Cho 0.007 1 0.019 0 0.032 6
oC,,/aCy —0.063 3 —0.107 9 —0.194 7
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Fig. 2 Coordinate axis systems
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