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Numerical Analysis of Micro-pattern Filling with Gas Dissolution
by Injection Molding Process
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ABSTRACT

The injection molding process has several advantages enabling it to produce large quantities of molded
plastic products using a repetitive process. In recent years, it has been necessary to develop an injection
molding process with micro/nano-sized patterns for application to the semiconductor industry and to the
bio/nano manufacturing industry. In this study, we apply gas pressure to the inside of a mold and consider
the gas dissolution phenomenon for a resin filling into a micro pattern with a line structure.  Using
numerical analysis, we calculate the filling ratio with respect to time for various internal gas pressures and
various aspect ratios of the micro-patterns.

Key Words : Micro Pattern(3}0|3 2 T{&), Injection Molding Process(AtE A &), Gas Dissolution(7tA &
aH), Numerical Analysis(==%| 3i4)
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Fig. 3 Flow Chart of Analysis Algorithm.
Table 2 Parameters for numerical analysis.
Parameters Value
Gas pressure (MPa) 1,2,3
Surface tension (Nm-1) 0.0447
Contact angles 81
Injection pressure (MPa) 20~60
Henry’s constant (mol m3/Pa) 3x10E-3
Diffusion coefficient (m2/s) 2x10E-10
Pattern width(um) 35
Pattern height (m) 35,52.5,70
Layer thickness (um) 62
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