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Dynamic Response Analysis Method and Application of Shipboard Aircraft
Take-Off Structure
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Transportation, South China University of Technology, Guangzhou, 510641, China)

Abstract: In the process of ejection take-off, shipboard aircraft are subject to large load, large acceleration,
short distance and short time, as well as the influence of atmospheric disturbance and shipboard movement.
There is a complex strong nonlinear multidisciplinary dynamics coupled problem. A simple multi-body
dynamic model of shipboard aircraft-ejection system is established. Under the action of ship surface shaking
load and cross wind load, ADAMS is used to conduct rigid-flexible coupled multi-body dynamic simulation
analysis of shipboard airframe ejection take-off, and the overload transfer path and strain distribution of
airframe during ejection take-off are obtained. Through the comparison between the simulation analysis and
the experimental data in the related literature, it is shown that this simulation method can effectively simulate
the ejection take-off process of shipboard aircraft under the strong nonlinear and complex load coupling,
providing reference for the whole process research of shipboard aircraft ejection take-off and the design of
fuselage structure.
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Fig.1 Sketch of shipboard aircraft and ejection device
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namics model modeling
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Fig.3 Dynamic model of shipboard aircraft ejection take-off
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Fig.4 Selected modes of model
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Fig.5 Rigid-flexible coupled dynamics model
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Fig.8 Rein force loading-time history curve
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Fig.10 Center of aircraft mass heading speed-time history
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Fig.6 Ejection force loading-time history curve
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Fig.7 Engine thrust force loading-time history curve
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Fig.11 Center of aircraft mass heading displacement-time

history curve
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