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ABSTRACT

Traditional planetary exploration mainly utilizes orbital satellites or surface explorer robots. However if there is a gas

atmosphere around the planet, unmanned airplanes could provide a much more detailed data of the planet surface compared

to satellites, and data could be obtained at a much wider area compared to surface explorer robots. In this paper, a new

design concept for a Mars airplane, and the preliminary analysis of the characteristics and flight dynamics for it was

introduced. The new concept is called the “Wing-Tip-Chained” airplanes, and consist of multiple small airplanes joined

together at the wing tips by releasable hinged joints. By connecting the wing tips and creating one (or several) large airplanes

with a high aspect ratio, the total induced drag could be largely reduced thus, expanding the possible exploration area by

increasing the efficiency of the flight. In order to clarify the fundamental characteristics of such joined wing system, trail

calculation was made with a preliminary model consisting of 2 joint wings, to research the effect of hinge angle and other

parameters on the damping of wing oscillation around the hinges when disturbed.
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