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Abstract—Sandwich injection molding is one of the remarkable polymer processes recently developed from conventional
injection molding. But it is almost impossible to do theoretical investigation that we've researched it through numerical
simulation. In this paper, numerical simulation on the study of sandwich injection molding is based on Finite Element Method
and FAN/Control Volume method. In addition to conventional filling parameter that can confirm skin polymer melt front, new
filling parameters have been introduced to confirm core polymer melt front advancement. These filling parameters are defined
in each layer which is divided to solve temperature field along the thickness direction. One can notice different filling patterns
resulted from the variation of material properties such as viscosities and power-law indexes, and processing conditions such
as switch-over times and wall temperatures. It gives us a better understanding of the sandwich injection molding process. And
we can recognize that it's the core polymer spatial distribution after the completion of filling that is the most important key
point to use this process for industrial molding process.
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Fig. 1. Cross sectional view of sandwich injection mold filling
process.
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Fig. 2. Gapwise layers in the cavity used for melt front advan-
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Fig. 4. Finite element mesh for the rectangular cavity of uniform
thickness.
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Fig. 5. Flow chart used in the numerical simulation.
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Fig. 14. Predicted inlet pressure versus time in the case study 4.
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Fig. 15. Predicted thickness fraction of the core polymer in the case
study 4 when the filling is completed.
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N8I

b Half thickness of the cavity in the gapwise
direction

b, Half thickness of the core melt in the gap-

wise direction

Specific heat

Fill factor

Thermal conductivity

A material constant in the viscosity equation (11)

Power-law index

v e g TN

Pressure



A=) A

S Fluidity, flow conductance

T Temperature

To Inlet melt temperature

T. Wall temperature

Atay Time step used for node filling

Aty Time step used for temperature calculation

Atgin e Time step used for node filling when only skin
polymer enters the cavity

Ao i Time step used for node filling when core poly-
mer as well as skin polymer enters the cavity
Melt velocity in the x direction
Melt velocity in the y direction

Greek Letters

o A material constant in the viscosity equation (11)

Y Shear rate

n Viscosity

ut Viscosity of material i

MNskin Viscosity of skin polymer melt

Neore Viscosity of core polymer melt

3 Al e AL AT 167
p density
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