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Experimental and numerical study on viscoelastic behavior of
polymer during hot embossing process

N. H. Song, J. W. Son, S. H. Rhim, S. 1. Oh

Abstract

In hot embossing lithography which has shown to be a good method to fabricate polymeric patterns for IT and bio
components, it is very important to determine the proper process conditions of pressure, temperature, and time. It is also a
key factor for predicting the optical properties of final product to calculate residual stress distribution after the embossing
process. Therefore, to design the optimum process with right conditions, the ability to predict viscoelastic behavior of
polymer during and after the hot embossing process is required.

The objective of the present investigation is to establish simulation technique based on constitutive modeling of polymer
with experiments. To analyze deformation behavior of viscoelastic polymer, the large strain material properties were
obtained from quasi-static compression tests at different strain rates and temperatures and also stress relaxation tests were
executed. With this viscoelastic material model, finite element simulation of hot embossing was executed and stress
distribution is obtained. Proper process pressure is very important to predict the defect and incomplete filling.

Key Words : Viscoelastic, Polymer, Compression Test, Stress Relaxation Test, Thermal Mechanical Test, Hot Embossing,
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