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Injection molding filling simulation based on a compressible two-phase flow model
WANG Zhenhai', JIA Wei',DONG Qinxi', YU Hang’

[1. School of Civil and Architectural Engineering, Hainan University ,Haikou 570228, China; 2. Dongxi Technology (Shandong) Co., Ltd.,Jinan 250003, China]

Abstract : A three-dimensional numerical simulation computational model for injection molding was developed based on an
existing supercomputing platform and a finite volume method computational program. The numerical method of the model was
based on compressible two-phase flow, which took into account the density variations of melt and gas. The same set of control equa-
tions was used for the calculation of melt and gas, which were two fluids with different properties. The finite volume method was
used to discretize and solve the system of coupled pressure-velocity equations via the pressure implicit with splitting of operators
(PISO), which was combined with the volume-of-fluid (VOF) method for interface tracking. Firstly, the filling process of flat plate
cavity with cylindrical insert was simulated, and three different mesh systems were delineated using the hexahedron-dominated
method, and the velocities under the three meshes were basically the same in a quantitative comparison, thus verifying the conver-
gence of the meshes. Considering the computational efficiency, the M2 (106 876 meshes) grid system was selected to simulate the
distribution of temperature, shear rate and pressure in different cross-sections. The results show that, the interface tracking simula-
tions of the melt-fluid front at the moments of filling times (#=0.6, 0.8, 1.4 s) are in good agreement with the experiments. In the
more complex simulation of melt filling of a flat plate with uneven thickness recesses, the plastic melt injected into the cavity first
flows in the thin-walled recesses and then into the thick-walled region. The flow fronts at filling times (+=0.125, 0.25, 0.375 s)
produce fountain-like flow fronts, which can be predicted by the three-dimensional model, and are basically the same as those
presented in the commercial software simulation results. As the filling rate increases, the injection pressure values are closer to the
Moldflow results.

Keywords : injection molding ; compressible two-phase flow model ; finite volume method ; volume-of-fluid ; filling simu-
lation
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