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Abstract: The weight reduction contributes to improving driving performance. Therefore, In this study, we studied
about the process condition using foam blow molding simulation for reducing the weight of a vehicle component, the
heating duct. A polypropylene-based mixture was used, Moldex3D was used for foam molding simulation, Ansys
polyflow was used for blow molding, and material properties were measured to determine an appropriate mathematical
model and several factors. The temperature, pressure, viscosity, and cell density were showed proportional relationship
to each other. In other words, the low injection temperature and pressure with slow injection speed results the small
and uniform pores, however, it also increases the chance of short shot. Therefore, in this study, we looked for the opti-
mal conditions for through simulation, and as a result of applying Ansys polyflow and structural analysis, it was con-
firmed that the molding process was completed and the finished product was structurally stable.
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Table 1. Mathematical Models Applied in this Study

Properties Application Model

Viscosity Cross EXP

Viscoelasticity White Metzner

PVT Tait (2)
Crystallinity Nakamura
G, Tabulated
Structure VE Generalized Maxwell

MFI (230 C, 2.16 kg) 2.2 g/10 min

Density 0.869 g/cc

Figure 1. Modified mold and mesh.
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Table 2. Heat Capacity Tabulated C,

Temperature (C) C,, I(g'C)
50 2.326
100 2.821
160.99 6.591
192.81 2.974
243.93 3.209
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Table 3. Moldex3D Simulation Results

Parameters Simulation results
Filling time (s) 9.401
Viscosity (log g/(cm-s)) 6.897
Density (g/cc) 0.671
Cell size (um) 41.243
Cell density (1/cc) 6.44 E+06
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