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Abstract: For the numerical analysis of aircraft dynamic behavior in ditching, how to define the coupling

effect between fluid and structure is the key problem, which determines the success or failure of the

Y %5 B 8 :2020-01-05
ES&TH NSRRI H (20152365002,20132365002) .
Supported by the Aeronautical Science Fund (20152365002 and 20132365002).
YEZ B EUIIR(1984—) . 15 i P ARV, 3248 I 0K Bl 28077 1036 R 151 S 5 3158 (E-mail) hshl_605@163.com.,
BIAESE ARG H RIS 6, EENE T 1 A M E AR A 0T (E-maib) cao_dongf@ whut.edu.cn,
BRI, 59, B B0, E 2SR AR AL 3, (E-maiD) yiming9008@126.com.,



22 TR K FFHK % 43 %

numerical analysis to some extent. A coupling method based on structural-arbitrary Lagrangian-Euler
algorithm (S-ALE) was used to characterize the interaction between the aircraft and the water during the
ditching. S-ALE fluid-structure interaction method was adopted to analyze the dynamical behavior of
aircraft in ditching to extract the history of aircraft pitch attitude and overload, and the results were
compared with those obtained by the traditional ALE penalty-based coupling method and experiments. It is
shown that the S-ALE fluid-structure interaction method can prevent the fluid leakage and effectively
predict the phenomenon of aircraft secondary rise, and the pitch attitude angle and overload curve predicted
by the SSALE fluid-structure interaction method are basically consistent with the experimental data.

Keywords: fluid-structure interaction; dynamics; ditching; structural-arbitrary Lagrangian-Euler

algorithm; leakage
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Fig. 1 Finite element model for ditching
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Table 1 Material parameters of water and air in * MAT_NULL

g B/ (kg e m *) T f1/GPa SR ERE/ (Pa s )
7K 1 000 —10 0.001
=5 1.25 0 0

T2 KMEFX A Gruneisen KT IESH

Table 2 Material parameters of water and air in Gruneisen equation of state

ARk WP/ (m e s™h) S S, S; Yo
7K 1 480 1.92 —0.096 0 0.4
=5 344 0 0 0 1.4
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Table 3 Initial conditions and inertia tensors of aircrafts

TR B2 U B 46 N A £ JoT Pk &/ (kg » m®)
/(m s ) /(mes 1) /(%) /kg J i J o J s
17.5 0.6 12 37.5 16.0 4.1 16.4
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Fig. 2 The pitch attitude angle-time history during the ditching of loads during the ditching
aircraft predicted by the conventional ALE method
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Fig. 4 The pitch attitude angle-time history predicted by Fig. 5 Fluid leakage phenomenon at 1.2 s
ALE method and corresponding experimental data (Sectional view of 1/2 model)
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