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Injection Molding by Rapid Mold Heating
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Abstract

The rapid thermal response (RTR) molding is a novel process developed to raise the temperature of mold surface
rapidly to the polymer melt temperature prior to the injection stage and then cool rapidly to the ejection temperature. The
resulting filling process is achieved inside a hot mold cavity by prohibiting formation of frozen layer so as to enable thin
wall injection molding without filling difficulty. The present work covers flow simulation of thin wall injection molding
using the RTR molding process. In order to take into account the effects of thermal boundary conditions of the RTR mold,
coupled analysis with transient heat transfer simulation is suggested and compared with conventional isothermal analysis.
The proposed coupled simulation approach based on solid elements provides reliable thin wall flow estimation for both
the conventional molding and the RTR molding processes

Key Words : Injection Molding, Mold Heating, Rapid Thermal Response Molding, Thin Wall Molding, Finite Element
Analysis, Flow Simulation, Solid Element
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Fig. 1 The schematic setup for the RTR molding

Fig. 2 RTR mold containing side insulation elements
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Fig. 3 Temperature distribution at the end of the
heating stage
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Fig. 4 Temperature variations on the mold surface
at various locations
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Fig. 5 Experimental results of flow patterns [6]
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Fig. 6 Flow patterns for isothermal shell analysis
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Fig. 7 Flow patterns for isothermal solid analysis
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Fig. 8 Flow patterns for coupled solid analysis
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