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Application of Sandwich Panel in Anti-shock

Design of Warship’s Side Structure
ZHANG Yanchang'?, WANG Zili? , GU Jinlan?, ZHANG Shilian®

(1. School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiaotong University, Shanghai 20030, China;
2. School of Naval Architecture and Ocean Engineering,

Jiangsu University of Science and Technology, Zhenjiang 212003, China)
Abstract

Performance of resisting shock wave impact of underwater explosion is an important aspect
of warship survivability. Navy around the word have carried out series researches. TFSP(Triangle
Folded Sandwich Panel) and SHSP(Square Honeycomb Sandwich Panel)are applied in the double
bottom structures of warship. The numerical method of three-cargo finite model is used to do
numerical trial for traditional, TFSP and SHSP side structure respectively under underwater
non-contact explosion. The dynamic responses including fluid-structure interact forces,
deformation, energy absorption, acceleration and velocity are calculated by MSC.Dytran and
compared. The results show that the sandwich panels used in warship bottom structure can reduce
displacement and add energy absorption, at same time significantly improve shock environment.
The sandwich panel side structure is a protective structure with excellent antic-shock performance.
Sandwich panel has higher energy absorption efficiency. Core structure of sandwich panel play
important role in reducing the deformation, fluid-structure force and impulse momentum.

Key words: warship; honeycomb sandwich panel; folded sandwich panel; anti-shock structure
design; fluid-structure interaction
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%pplication of Sandwich Panel in Anti-shock Design
of Warship’s Side Structuré

ZHANG Yanchangl“‘, WANG Zili?, GU Jinlan?, ZHANG Shilian*

(1.[School of Naval Architecture, Ocean and Civil Engineering,

Shanghai Jiaotong University, Shanghai 20030, China;
2. School of Naval Architecture and Ocean Engineering,

Jiangsu University of Science and Technology, Zhenjiang 212003, China)

IAbstract

Performance of resisting shock wave impact of underwater explosion is an important aspect

of warship survivability. Navy around the word have carried out series researches] TFSP(Triangle

Folded Sandwich Panel) and SHSP(Square Honeycomb Sandwich Panel)are applied in the double
bottom structures of warship. The numerical method of three-cargo finite model is used to do
numerical trial for traditional, TFSP and SHSP side structure respectively under underwater
non-contact explosion. The dynamic responses including fluid-structure interact forces,
deformation, energy absorption, acceleration and velocity are calculated by MSC.Dytran and
compared. The results show that the sandwich panels used in warship bottom structure can reduce
displacement and add energy absorption, at same time significantly improve shock environment.
The sandwich panel side structure is a protective structure with excellent antic-shock performance.
Sandwich panel has higher energy absorption efficiency. Core structure of sandwich panel play
important role in reducing the deformation, fluid-structure force and impulse momentum.

Key words: warship; honeycomb jsandwich panel; folded sandwich panel; anti-shock structure ;

design; fluid-structure interaction
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