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Research on water entry pressure measurement
technology of large amphibious aircraft

Li Ludan
(Chinese Flight Test Establishment, Xi’an 710089, China)

Jiang Hongna Jiang Hongwei

Abstract: According to the requirements of water entry pressure test of large amphibious aircraft independently developed in China, the
pressure field and test environment of the ship bottom structure are analyzed firstly. The ship bottom pressure is numerically simulated by
ALE algorithm, the pressure distribution at the time of landing the water at the bottom of the ship is obtained. Combined with the
theoretical calculation based on the improved Wanger model, the optimal measuring point of the water inlet pressure is determined, and
the signal sensing scheme based on the nonlinear vibration model is designed. Secondly, analyze the practical engineering problems of
aircraft modification, and determine the sensor refitting process. Finally, through the flight test, the feasibility of the scheme and the
reliability of the simulation model are verified. The maximum deviation between the test results and the simulation results is 3. 4%, and
provide a basis for the optimization and improvement of the test scheme in the next stage.

Keywords : pressure of water landing; ALE algorithm; Wanger model; flight test
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Fig. 1 Principle of water inlet pressure test system
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Fig.2  Aircraft finite element model
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Table 1 Aircraft landing condition

Y\ fish/ R E/ R/ e[ L/
(*) (°) (m-s™") (m-s™")
1 5.0 45.0 41. 667 3.0
2 6.0 45.0 41. 667 3.0
3 7.0 45.0 41. 667 3.0
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Fig.3 Numerical simulation results of aircraft landing
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Fig. 4 Distribution of pressure field at the bottom of aircraft
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Fig.5 Selected pressure point
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Table 2 Maximum water pressure at

fuselage bottom (MPa)

T 8HE 19 HE 31 HE 32 HE 50 HE 62 HE

1 0.0006 0.0642 0.0943 0.0884 0.0002 0.0002
2 0.0074 0.0675 0.1526 0.1033 0.0344 0.008 5
3 0.0166 0.0303 0.1316 0.1248 0.0046 0.027 4
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Fig. 6 Schematic diagram of water entry

of two-dimensional wedge
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Table 3 Theoretical calculation of pressure

value at measuring point unit (MPa)

T 8HE 19 HE 31HE 32 HE 50 HE 62 HE

1 0.0082 0.0642 0.0977 0.0892 0.0032 0.0018
2 0.0093 0.0137 0.1682 0.1227 0.0145 0.007 3
3 0.0186 0.0590 0.2701 0.2583 0.0626 0.0188
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Fig. 8 Sensor stress simulation
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Fig. 9 Stress simulation of installation fixture
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Table 4 Relationship between torque
and sensor outburst error

HIE/(N-m) WA/ (pe)  AREESWIG{H/ kPa R/ %
4.9 720.3 101.2 0. 69
3.3 785. 1 99. 18 0.58
1.7 251.2 97.62 0.41
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Fig. 10  Sensor installation diagram
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Fig. 11 Measuring point at fault step
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Fig. 13 Comparison between test data and simulation data
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