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Table 1 Parameters of PETN explosive (mass density 1. 56 mg/mm’) and its JWL equation of state

A/(GPa) B/(GPa) R, R, w D/(km/s) e,/ (GPa) po/ (GPa)

628. 94 22.98 5.0457 1.5254 0.27598 7.6752 8.9254 24.5
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Fig. 5 Expansion process of explosion product (normalized density distribution)
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Fig. 6 Variation of pressure distribution after explosion
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Fig. 8 Characteristics of load generated by explosive rod and shaped by buffer
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Fig. 9 Comparison of stresses at the inner surface of the cylindrical shell subjected to loads of explosive rods and X-ray
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Numerical Simulation of Cylindrical Shell Loaded by Explosive Rods (I):
Fluid-Structure Interaction Simulation

MAO Yong-Jian',LLI Yu-Long”? ,CHEN Ying', HUANG Han-Jun',
ZHANG Qing-Ping' . MIAO Ying-Gang®

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

Abstract: A loading test by explosive rods to simulate mechanical effects of pulsed X-ray was numeri-
cally simulated by fluid-structure interaction method. The 2-D numerical model including a cylindrical
shell,two layers of rubbers,nineteen explosive rods and a layer of air was built. Therein,the two rub-
ber materials were described by Ogden hyperelastic models, the explosive rods and their explosion
product were described by High Explosive Burn model and JWL equation of state,and the air was de-
scribed by polynomial equation of state. The numerical simulation was performed by the multi-material
ALE method. The physical images,load transmission and structural responses were obtained. The re-
sults show that,in the loading test of 265 mm cylindrical shell by 19 explosive rods to simulate a co-
sine-distributed load induced by X-ray, the stress responses at typical locations are basically equiva-
lent. Furthermore, the additive two rubber layers can affect the response characteristics of the shells,
and tightly glued interactions can distort the structural responses of shells with small mass and/or low
stiffness.

Key words: cylindrical shell; X-ray; explosive;structural response;fluid-structure interaction
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