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Finite Element Analysis for the Flow Characteristics
along the Thickness Direction in Injection Molding
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Abstract

The injection molding process is used in the fabrication of a large variety of plastic articles.
A numerical simulation of the filling stage along the thickness direction is proposed by combi-
ning the free surface boundary condition with the relevant governing equations. The mathema-
tical model is based on the equations of continuity, momentum and energy along with inelastic
power-law model and relevant boundary conditions. Due to the significant implications for
micrestructure development in the product, the fountain effect at the advancing free surface is
explicitly taken into consideration in the simulation. The model yields data on free surface
shape as well as velocity, pressure, temperature and shear stress distributions within the mold
cavity. The rearrangement of the velocity and temperature profiles in the vicinity of the melt
front is considered in detail.
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Table 2 Processing conditions

Melt Mold Flow .
Cond. Thickness
temp. temp. rate
number C cp) (ocp) (cm?/sec) (cm)
Cond. 1 190 40 0. 492 2
Cond. 2 190 60 0.492 2

t= 4,145 sec

Fig. 6 The free surface shape at each time(Cond. 1)
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Table 3 Xdiff versus time for conditions 1 and 2
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