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Abstract: In dealing with abrasive waterjet machining(AWJM) simulation, most literatures apply finite element method(FEM) to build
pure waterjet models or single abrasive particle erosion models. To overcome the mesh distortion caused by large deformation using
FEM and to consider the effects of both water and abrasive, the smoothed particle hydrodynamics(SPH) coupled FEM modeling for
AWJIM simulation is presented, in which the abrasive waterjet is modeled by SPH particles and the target material is modeled by FEM.
The two parts interact through contact algorithm. Utilizing this model, abrasive waterjet with high velocity penetrating the target
materialsis simulated and the mechanism of erosion is depicted. The relationships between the depth of penetration and jet parameters,
including water pressure and traverse speed, etc, are analyzed based on the simulation. The simulation results agree well with the existed
experimental data. The mixing multi-materials SPH particles, which contain abrasive and water, are adopted by means of the randomized
algorithm and material model for the abrasive is presented. The study will not only provide a new powerful tool for the simulation of
abrasive waterjet machining, but also be beneficial to understand its cutting mechanism and optimize the operating parameters.
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