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A Study on the Shrinkage Property of Hot
Embossed Microstructures
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Abstract
This project investigated the
relationships between hot embossing

conditions and the pressure distribution of
materials, the distribution of shear strain rate,
shear stress during processing. Additionally,
the dynamical effect of these parameters on
the shrinkage characteristics of the size and
relative positions of microstructures were
studied as well. The results, based on the
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combination of theoretical anayses and
experiments, should help to control the
shrinkage rate of microstructure effectively
and serves as the reference for mold design
and processing conditions.

This project, according to the basis of
open-compressed  deformation  principle,
developed a theoretical model, which is able
to predict the pressure distribution and
shrinkage rate during hot embossing. In
theoretical analysis, the force baance
analysis of microelements was performed to
derive the pressure distribution of materials
and the distribution of shear stress. In
addition, the shrinkage rate of microstructure
size and relative positions were aso
calculated based on the pressure - specific
volume - temperature characteristics of
material. On the other hand, experiments
include: (1) The measuring of pressure
distribution during hot embossing;, (2)
anaysis of the shrinkage characteristics of
embossed microstructure array.

Keywords: microstructures, hot embossing,
shrinkage, mold design
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