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A numerical study on micro leakage behaviors at cavity edge during photo
reaction injection molding
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Abstract: Despite technological advance, there have been several troubles in photo reaction injection molding (photo RIM)
to produce ultra thin light guide panels (LGPs). In this study, micro leakage problem at cavity edge during photo RIM
was investigated numerically. In order to obtain optimal processing conditions, we regulated inlet pressure of injected
resin at the cavity edge and figured out micro leakage behaviors. At low inlet pressure (less than 100 Pa), though the
micro leakage problem was not occurred, another problem, short shot due to not enough driving force, was appeared.
More than 1,000 Pa of the inlet pressure, injected resin was rapidly leaked through the micro gap at the cavity edge.
Finally, we obtained optimal inlet pressure around 600 ~ 1,000 Pa. At this region, injected resin fully filled the cavity
without micro leakage behavior. Based on the present study, further comparative investigations with experimental photo
RIM should be performed to find optimal processing conditions for produce ultra thin LGPs.
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Fig. 1 Schematic diagrams of mold: (a) 3D and (b) 2D
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Table 1 Density and dynamic viscosity of resins

Table 2 Element parameters for meshing

Density (kg/m3) Dynamic viscosity (Pas) Parameter Value
Resin #1 1.09 x 103 9.022 Maximum element size 3 um
Resin #2 1.11 x 103 11.837 Minimun element size 0.006 pm
Maximum element growth rate 11
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Fig. 2 (@) Geometry and (b) Meshes for the simulation of
micro leakage behavior
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Fig. 3 Results of micro leakage behavior using resin 1 at inlet
pressure of (a) 100 Pa, (b) 600 Pa, and (c) 1,000 Pa
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Fig. 4 Results of micro leakage behavior using resin 2. at inlet
pressure of (a) 100 Pa, (b) 600 Pa, and (c) 1,000 Pa
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Fig. 5 Results of micro leakage behavior at ultimate inlet
pressure (10,000 Pa): (a) Resin1 and (b) Resin2
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