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abstract
The smoothed particle hydrodynamics (SPH) method is applied to the three-dimensional numerical
simulation of the cutting of a solid body by a high-pressure water jet. Water is modeled as a viscous
fluid with weak compressibility. A solid body is modeled as an elastic material. The water and
solid body are discretized into a lot of small volume elements called particles. Those particles are
moved in a Lagrangian manner according to the governing equations of motion of water and solid
body. Numerical calculations are carried out to simulate the cutting of a wooden block. Encouraging

numerical results have been obtained.
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Fig. 2 Numerical instability in pressure calculation of a water jet
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Fig. 3 An example of pressure distribution in a water jet computed by CSP method
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Fig. 4 Three-dimensional model for simulating the water-jet cutter
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Fig. 5 Change in water-jet behavior for different size of the kernel W
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Fig. 6 Pressure distributions at different cross sections of a water jet
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Fig. 7 3D simulation of the cutting of a wooden body by a water jet
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