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Analysis of failure mechanism on protective liquid

cabin under warhead close explosion

JIN Jian, HOU Hailiang, WU Fan, CHEN Pengyuw, WU Linjie, ZHU Xi, CHEN Changhat

(College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to study the failure mechanism of large warship broadside protective liquid cabin, the scaled model of warhead and two

kinds of liquid cabin structure, including exposure model and airtight model, were designed based on the bearing characteristics of the liquid cabin.

The combined damage experiment of high-velocity fragment and shock wave under warhead close explosion, including two kinds of posture, were

performed. According to the damage of liquid cabin model after test, the failure mechanism of front plate and back plate of liquid cabin under

typical load was analyzed, and the failure mode and mechanism of liquid cabin structure was summarized and analyzed. The result shows that the

high-velocity fragment is the main defensive object of protective liquid cabin, the drag and cavitation of fragment are the main stage of liquid cabin

deformation and fracture, and the shock wave and cavitation squeezing pressure caused by penetration of fragment cluster into liquid cabin structure

are the major load, which make structure deform and damage.
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Fig. 1 Dimensional drawing of liquid-cabin( unit;mm)
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Tab.1 Mechanical properties of steel

HERESHL 0235 4 45 B4
PR L/ GPa 210 205
W/ (kg/m’) 7800 7800

THAA L 0.3 0.3
R iE/ MPa =235 355
Fir 1% &/ MPa 400 ~490 450 ~ 685

R/ % =22 16

W T WA 4 %/ e 40
Wiz g/ (J/em?®) 27 49

*®2 REITHREE
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Fig.3 Dimensional drawing of warhead( unit;mm)
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Fig.8 Schematic diagram of cavitation region pressure
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