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Abstract:

In this article, the water entry problem of reticulated pounder including 4, 9, 16, 25 and 64 holes which are
distributed with a matrix arrangement on the surface of the pounder, is investigated numerically and to model the
interaction between the pounder and fluid, an explicit dynamic analysis was employed using the Eulerian-
Lagrangian couple formulation available in the commercial finite element software Abaqus 6.14-2. The results of
the numerical solution were validated by comparing and matching the numerical, theoretical and experimental
results of the trajectory of a spherical projectile in the depth of water, including the shape of the air bubble formed
and the pinch-off time and depth, which indicated the accuracy and application of the numerical algorithm used.
The results of the current research showed that the 9-hole pounder reaches the model bed at a depth of 100 cm in
less time than other pounders with different arrangement and number of holes. In 16- and 25-hole pounders, the
ratio between the mass of the pounder and the area of the holes is unstable, and due to the decrease in the area of
the holes, the effect of water resistance on the bottom of the pounder increases when it moves in its depth. The
effect of increasing the mass of the pounder on reducing the duration of its immersion in the water depth is more
evident in the 64-hole pounder. So that this pounder has a smaller area of holes compared to other pounders, it
has more mass with smaller holes than other pounders, and despite the smaller dimensions of the holes and the
increase in the life of the reticulated pounder, which is the factor that increases the resistance of the water entering
the pounder floor, due to the large mass of the pounder, it overcomes the water resistance that is applied as an
upward force on the bottom of the reticulated pounder, and the duration of its movement in the depth of the water
is reduced from the moment it hits the free surface of the water until it reaches the model bed.

Keywords: Reticulated pounder, Matrix arrangement, Eulerian-Lagrangian couple, Water entry problem,
Pinch-off Time and depth.
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