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Fig.1 Schematic diagram of the control volume
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Fig2 Schematic diagram of polymer flow in the die cavity
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NUMERICAL SIMULATION FOR THE FLOW FRONT OF VISCOUS
INCOMPRESSIBLE FLUID

Can Wei
[ Maodd & Die hstitiote, Zhengzhou University, Zhengshieon 450002, hinag)

Abstract In the past decade, Wang's control volume approach has been the dominated method to simulate
the advancing front of melt in injection molding, Tt demands one and only one control volume be filled within
one time step no matter how fine or rough the mesh is. The time step decision deduced from geometry is lack of
thecry support and diffieult to test its stability. This limitation results in the loss of simulated precision for rough
mesh and tedious caleulation for fine mesh. This work presents a new method to sinmlate the advancing front of
viscous incompressible fluid in injection molding. The governing equations are in terms of gerneralized Hele-Shaw
flow for the viscous, incompressible; non-Newtonian fluid under non-isothermal conditions. The moving fluid
description is transformed into a fransport equation about fill factor in the whole domain to be filled. The fill
factor at each time step is determined by Taylor expansion, while the derivatives in the expansion is caleulated
with the recursive formula derived by Galerkin method. Different from Wang's approach, the time step in this
present method is defermined by the preeerror and high order derivative of fill factor which inwolving velocity
field and the previous conditions of neighboring control volomes. This work proves that the method is stable
if the time step is carefully chosen. Based on this theory, a program was developed to sitmilate the advancing
melt fronts in injection molding. For verification of the numerical results obtained from the deseloped program,
the simulation results are compared with the experimental results obtained from the test mold set designed by
Han in the current study using the same commercial-grade PP and process conditions. Comparisons are also
carried out between this present method and the traditional method. Compared with Wang's approach, this

present method can improve the sinulated precision for rough mesh and reduce the caleulation for fine mesh.

Key words  viscous, incompressible fluid, control volume, advancing front, Hele-Shaw flow
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