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Fig.1 Two factorial functions of the load model of single explosive rod
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Fig. 2 Finite element model of decoupling analysis
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Fig. 3 Load of 19 explosive rods distributed on the surface of 265 mm cylindrical shell
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Fig. 5 Results of decoupled analysis compared to fluid-structure interaction analysis
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Fig. 6 Three-dimensional model and its finite element meshes, boundary conditions and loads
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Numerical Simulation of Cylindrical Shell Loaded by Explosive Rods ( I ) :

Decoupling Analysis and Experimental Validation

MAO Yong-Jian',LLI Yu-Long”? . CHEN Ying' .DENG Hong-Jian',
HUANG Hai-Ying' ,ZHOU Qing' . HUANG Han-Jun'

(1. Institute of Systems Engineering ,CAEP ,Mianyang 621900,China;
2. School o f Aeronautics y Northwestern Polytechnical University ,Xi'an 710072,China)

Abstract; According to the previous simulation results of two-dimensional fluid-structure interaction,

the model of impulsive load generated by a single explosive rod and shaped by the buffer is built. Then

the loads generated by multiple explosive rods are superposed and applied on the surface of the cylin-

drical shell,and a two-dimensional decoupled simulation is performed. The results basically agree with

those of the fluid-structure interaction simulation. Based on that,a three-dimensional decoupled simu-

lation of the @265 mm X380 mm cylindrical shell loaded by 19 explosive rods is accomplished. Mean-

while, the corresponding test is performed. There shows a good agreement between the three-dimen-

sional numerical and tested strain histories at typical locations. These results prove the effectiveness of

decoupled numerical simulation and provide a foundation for improving the modeling and computation-

al efficiency in performing a large number of numerical simulations.

Key words: cylindrical shell; X-ray;explosive;structural response;decoupling
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