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Fig. 5 Structural response changes of the aircraft airframe under different vertical velocities,

horizontal velocities and landing elevat ions
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On dynamic structural response of an airplane landing onto water"

HE Qian, LI Yuarrsheng, LI Lei, YUE Zhu feng
(Dep artment of Engineering Mechanics, N orthw estern Polytechnical University,
X7 an 710129, Shaanxi, China)

Abstract: T he dynamics of the airplane impacting on water was investigated. The arbitrary Lagrang-
iarr Eulerian (ALE) method was employed to describe this fluidstructure interaction problem. The
velocity of the airplane after landing was researched by analyzing the velocities of the airplane head and
tail. The head and tail velocities changed rapidly in the initial stage of entering water, and then they
kept stable. The structural response of the airplane airframe after landing was explored under differ-
ent vertical velocities, horizontal velocities and landing elevations. T he von M ises stress arrived at the
peak value in the initial stage, then it decreased rapidly, finally it stayed steady. The maximal struc-
tural deformation was achieved in the hundreds milliseconds after landing, and then it relapsed rapid-
ly. Comparison shows that the vertical velocities can affect the structural response of the airplane air
frame the most strongly, the following are landing elevations, and the weakest are horizontal veloci-
ties.

Key words: solid mechanics; dynamic structural response; ALE method; airplane; vertical velocities;

horizontal velocities; landing elevations
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