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ABSTRACT

This study analyzed the deformation behavior of the high density polyethylene (HDPE) bottle in the blow
molding process. We carried out finite element (FE) simulations using ANSYS Polyflow. First, the
axisymmetric model was executed by 2D FE-simulation to determine the change of bottle wall thickness
during the molding process. Then, the square model of the bottle was executed by 3D FE-simulation to
gauge the effects of gas pressure on the change of wall thickness. The experiment results showed that the
FE-simulations were able to upgrade the quality of the HDPE bottle in the blow molding process. These
results can be used as guidance in adjusting gas pressure, as well as be extended for further study to
determine process parameters such as temperatures, forming velocity, parison shape, etc.
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Table 1 Properties of polypropylene

Item Value
Viscosity 100,000 poise
Density 0.96 g/em’

Table 2 The conditions of 2D FE-simulation

Item Value
Gravity 9.81 m/s’
Injection 2 MPa
Pressure
Boundary B1 Symmetry axis
condition B2 | Free surface
: Geometry
consists of the B3 normal  velocity &
four boundaries surface velocity
(Fig. 3(b)) B4 | Free surface

lem

Fig. 3 The 2D axisymmetric model

Molding

(b) Surface modeling for molding
Fig. 4 The 3D square model
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Table 3 The conditions of 3D FE-simulation

Item Value
Viscosity 100,000 poise
Density 1 g/em®
Gravity 9.81 m/s’

Element Dilatation 0.2 mm
Number of Step(time) 200 (8 sec)
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Fig. 5 The measurement points after simulation
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Fig. 6 The distribution of bottle wall thickness
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Fig. 7 The measurement point after simulation
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Fig. 9 The change of wall thickness for 2D model
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