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Dynamic responses analysis of pre-liquid cabin of multi-layered
protective structure subjected to underwater contact explosions

JIN Jian' | HOU Hailiang' , CHEN Pengyu' , HUANG Xiaoming® , WU Linjie' | ZHU Xi'
(1. College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China;
2. The PLA Unit 91189, Lianyungang 222041, China)

Abstract: In order to probe into the design of multi-layered protective structure, the finite element method was used to simulate the typical
mode and the pre-liquid cabin mode of the same multi-layered protective structure, and the validity of numerical simulation method was verified by
comparison of the typical mode and experimental results. The influences of the pre-liquid cabin mode on the dynamic response process, the failure
mode and the protective efficiency of the multi-layered protective structure were analyzed specifically, and its forming mechanism was analyzed. The
differences between the two modes were compared from the following three aspects: the structure failure process, the load characteristics and the
energy absorption characteristics. Finally, the protective mechanism of multi-layered protective structure is discussed, which provides a reference
for the engineering design of underwater broadside protection structure of surface vessels.
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Fig.1 Transverse section of model
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Fig.2  Schematic of finite element model
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Tab.1 Material parameters for structure
ZH 38 A4 P 4N A A M AN

o,/ MPa 235 390
v 0.3 0.3
B p/ (kg/m”) 7800 7800
RN & 0.28 0.28
E/GPa 210 210
E,/MPa 250 468
c/s™! 40.4 4600
n 5 0.79
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Fig.3 Entirety destruction of typical layered defense model
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Tab.2 Comparison of crevasse size m
‘ st Sl 215
[ ARE VA=
K dEE KPR FEEMN
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AE SN 0.38 0.33 0.317 0.286
WA 0.30 0.10  0.135  0.087
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Fig.4 Destructive process of typical model
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Fig.5 Destructive process of pre-liquid cabin model
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Fig.6 Crevasse mode and size of panels
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Fig.7 Zone of cabin wall load characteristic
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Fig.8 Pressure time history of typical measure

point under typical mode
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Fig.9 Pressure time history of typical measure

point under pre-liquid cabin mode
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