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Finite Element Analysis with Viscoplastic Formulation
in Open-Die RTP Process

J. W. Son* + S. H. Rhim** - S, I. Oh***

Abstract

Since polymer materials at elevated temperatures are usually rate-sensitive, the analysis of RTP process requires

considering the effect of the rate-dependent. The material behavior that exhibits rate-sensitivity is called visco-plastic. A

two-dimensional visco-plastic finite element formulation which constitutive equation is based on the formulation proposed

by Perzyna is presented. This Paper is purposed to calcuate pressure distribution on PMMA in compression process and

to predict the relationship with defects after demolding process. This paper analyzes, both analytically and numerically,

the pressure distributions on the surface of PMMA during open-die RTP process. In this research, PMMA is used to be

simulated at 110°C near the transition temperature.
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Fig. 1 Micro channel mold for RTP process and
specimen; (a) mold fabricated by MEMS
process, (b) defects in sSpecimen after
demolding step of RTP process
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Fig. 2 Open-die RTP Process.
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Fig. 3 Free body diagram for simple compression
process with open die
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Fig. 4 Flow stress curve in PMMA (110 C) B

Table 1. Simulation conditions

Cylindrical Diameter(mm) 50
Specimen Height(mm) 2

Simulation Velocity(mm/s) 0.02
Conditions Temperature(C) 110
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Fig. 5 Before and after compression process

Simulation
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Fig. 6 Pressure distribution of theoretical and FEM
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Figure 7. Velocity distribution of FEM
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