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Analysis of Packing Procedure Using Penalty Formulation
in Precision Injection Molding
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ABSTRACT

The penalty method has been widely applied to analyses of incompressible fluid flow. However, we have not yet
found any prior studies that employed penalty method to analyze compressible fluid flow. In this study, with an eye on
the apparent similarity between the slight compressible formulation and the penalty formulation, we have proposed a
modified approximate approach that can analyze compressible packing process using the penalty parameter, which is an
improvement on an earlier formulation (KSME, 2004B). Based on the assumption of the isothermal flow, a set of
reference solutions was obtained to verify the validity of the proposed scheme. Furthermore, we have applied the
proposed scheme to the analysis of the packing process of different cases.
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Ui : \Velocity

P : Pressure

Tij . Shear stress tensor

dij : Rate-of-deformation tensor

I, : Second invariant of rate-of-deformation tensor

A :Penalty parameter
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2.2 Continuity Equation for Packing Process
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2.3 Equation of State for Packing Process
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where,
p = pressure T =temperature

T, = b, + b, p = transition temperature
T =T-b, C =0.0894(universal constant)
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Fig. 2 Relationship between added mass and rate
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