11th. World Congress on Computational Mechanics (WCCM XI)

5th. European Conference on Computational Mechanics (ECCM V)

6th. European Conference on Computational Fluid Dynamics (ECFD VI)
July 20 - 25, 2014, Barcelona, Spain

SIMULATION OF COMPOSITE STRUCTURES SUBJECTED TO
IMPACT LOADING INDUCED BY BUBBLE COLLAPSE

S. W. Gong

Institute of High Performance Computing
Fusionopolis Way, #16-16, Connexis, Singapore 138632
gongsw@ihpc.a-star.edu.sg
http://www.ihpc.a-star.edu.sg

Key Words: Numerical method, Modelling, Impact, Composite, Bubble dynamics.

ABSTRACT

This paper deals with the transient response of a glass-epoxy composite structure subjected to
impact loading induced by underwater explosion bubble. The boundary-element method
(BEM) is used to simulate the physical process of the bubble growth, contraction and collapse
while the finite element method (FEM) is used to calculate the glass-epoxy composite
structure response to impact loading induced by the underwater explosion bubble. The
interaction of the composite structures and the bubble is simulated numerically via the
coupled BE-FE code. Transient stress response of the composite structure to the impact
loading induced by the bubble collapse is studied for different charge weights and the charge
distances. The mutual effects of relative location between the bubble and the composite
structure are also investigated.

Figure 1 shows the meridional stresses of the stiffened composite hull at three time instants:
50, 101, 110 ms for a charge detonated at three different locations.
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Fig. 1 Meridional stress distributions of the stiffened composite hull.

Figure 2 shows the circumferential stresses of the stiffened composite hull at three time
instants: 50, 101, 110 ms for a charge detonated at three different locations.
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Fig. 2 Circumferential stress distributions of the stiffened composite hull.

From the results obtained, some insights to the problem of the interaction between the bubble
and composite structures would be deduced.
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