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A study on the micro pattern replication difference in injection molding
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Abstract : We injection molded a thin type of plate and wedge type of plate with micro prizm patterns on its surface
and investigated the fidelity of replication of the micro pattern depending on the process parameter such as mold
temperature, melt temperature, injection rate or packing pressure. The size of the 90° prizm pattern is 50um and the size
of the plate is about 335mmx213mm and 400mmx400mm. The thicknesses are 2.6mm and 0.7mm at each edge of the wedge
type of plate and 1mm at each edge of the thin type of plate. The fidelity of the replication turned out quite different
according to the process parameters and location of the patterns on the plate. We measured the cavity pressure and
temperature in real-time during the molding to analyze the effect of the local melt pressure and temperature on the micro

pattern replication.
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Fig. 1. 335mmx213mm Shape of micro patterns
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Fig. 2. 400mmx400mm Shape of micro patterns
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Table 1 Injection molding operational
conditions(335mmx213mm)
Btz k]
4 sec 35 6 14 24 34 mm

80 | kegfle | 120 120 125 125 130 | mmw's

Table 2 Injection molding operational

conditions(400mmx400mm)
Hepzd |
4 sec 5 17 33 49 65 mn

170 | kefie | 120 120 125 125 130 | mmws

Table 3 Peak press and Filling time

Peak press. Filling time
335mmx213mm 805 keflc 0.45 sec
400mmx400mm 1750 kgflc 0.64 sec
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Fig. 9. Variations of micro patterns according to
processing conditions (335mmx213mm)
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Fig. 10. Variations of micro patterns according to
processing conditions (400mmx400mm)
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Fig. 11. Result of pressure distribution (CAE)
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Fig. 13. Result of pressure distribution
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