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Abstract

This study adopted the finite element method (FEM) to analyze the molding behaviors of
polymer PMMA. During the research procedures, a series of material property experiments are
performed to determine the rheological characteristics of PMMA. The finite element material
database is built using material properties from experiments. Subsequently, a simulation model
of PMMA hot embossed micro-channels is constructed. The proposed simulation model is used
to predict the applied embossing forces in various temperatures on the products. The nonlinear
viscoelastic material model which depends on working pressure and temperature incorporated
into FEM code LS-DYNA, and successfully simulated the flow situation of PMMA and the
optimal molding window taking applied force and embossing temperature as parameters in hot
embossing process. The results verify the FEM module that can accurately simulate the
deformation behaviors of micro-channels structure in hot embossing process. This study
besides sums up influence of key parameters in hot embossing process for the fabrication of
micro-channels within a polymer substrate, the experimental methods for collecting the
material characteristics of semi-molten polymers and the finite element material model
established in this study also can be applied in any processes involving working temperatures

exceeding glass transition temperature.
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