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Simulation of Compression Molding Considering Slip
at Interface for Polymeric Composite Sheet
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Abstract

During Compression molding of polymeric composite materials, the flow characteristics should
be obtained. Understanding the flow states may be useful for determination of optimum molding
conditions, charge pattern etc. So far, for obtaining the flow analysis, no-slip boundary condition
was applied on the mold surface. However, The study under consideration of the slip was
conducted by-Barone and Caulk. They have introduced the nondimensional parameter which is
the ratio of viscous to friction resistance and governs the frictional condition. But the method for
determining the parameter could not be proposed. In our work, the parameter which explains the
interfacial friction is measured under a variety of molding conditions. Two-dimensional rectan-
gular part and circular hollow disk are simulated with the measured parameter using the finite
element method. Effects of the parameter on shpaes of flow fronts are also presented.
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Fig. 1 Cartesian coordinate system for compression
molding
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Fig. 2 Nomenclature for model of circular hollow
disk compression molding
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Fig. 3 Experimental determination of neutral radius
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Fig. 5 Velocity distribution in square charge of isoth-
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Fig. 6 Nondimensional pressure distribution in a rec-
tangular charge of isothermal Newtonian
fluid (showing effects of a)
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Fig. 7 Effects of ¢ on shapes of flow fronts
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Fig. 8 Comparison between theoretical and exper-
imental results for neutral radius ratio
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(a) Compression ratio Rer=0.355
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Fig. 10 Predicted (dashed) and experimental (solid)
shapes of circular hollow disk (40wt%)
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