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Abstract: Aiming at the fluid-structure coupling problem in the process of water-entry impact, a
three-dimensional numerical simulation model is established by using arbitrary Lagrange-Euler
method. Firstly, the numerical model of spherical is established, and the impact load and surface
pressure of water-entry are obtained. By comparing with the test, the effects of grid density, con-
tact stiffness coupling coefficient on the simulation accuracyare explored. The result show that the
mesh density of the impact domain is very important to the quality of the simulation results. The
contact stiffness between the coupling nodes affects the local peak pressure values. Finally, the
water-entry simulation model of a conical head cylinder is established and the piecewise rigid body
calculation is proposed. The acceleration, velocity, displacement and section load at different
speeds are studied. Comparing with the test results, the accuracy of damage is proved.
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Fig. 4 Dimensionless impact coefficient of spheres
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