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ABSTRACT

Coat-hanger dies were widely used in the production of films and sheets. In
many cases, foam extrusion was necessary to be utilized. In this thesis, two different
types of coat hanger die was proposed for the extrusion foaming process with a
physical blowing agent. A flow model of two-dimensional control volume method
was utilized to simulate the non- isothermal and non-Newtonian flow behavior in a
coat-hanger die used for the extrusion foaming process. The research works included
the development of mathematical models for the direct prediction of shear viscosity of
a molten polymer containing a dissolved gas and of the critical pressure under a
certain temperature and solubility of gas in the melt. Based on this prediction, the
aforementioned control volume method is then used to establish the flow model of a
coat hanger die. In addition, a Taguchi method was coordinated to establish a software
for the analysis and optimal design of a coat-hanger die for the foam extrusion which
requires a high foaming ratio with a physical blowing agent. Finally, in this thesis, an
optimal design of coat-hanger die used for the LDPE/CO, system will be also
investigated to predict the position of pre-foaming, pressure distribution, flow

homogeneity and temperature homogeneity.



