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Abstract: Polyethylene terephthalate (PET) bottles for carbonated soft drink are fabricated by stretch blowing of pre-
forms. In this study, the shaping process of pressure-resistant PET bottles by blowing preforms in the stretch blowing pro-
cess was examined through experiments. Then, the thickness distribution and the stretch ratio for each location of the
blown bottle were measured. Computer simulation of the stretch blow molding of the pressure-resistant bottle was per-
formed by applying the preform and process conditions used in the experiment. In the simulation, the thickness and
stretch ratio distributions of the blown bottle, the mold contact point of preform during blowing process, and the blowing
path by location of preform were compared according to the physical properties of PET. Finally, the thickness distribution,
stretch ratio of the blown bottle were compared through experiment and simulation.

Keywords: polyethylene terephthalate bottle, stretch blow molding, computer simulation, thickness distribution, stretch
ratio.
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Figure 1. Schematic drawings of injection stretch blow molding for carbonated soft drink (CSD) PET bottle.
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Figure 2. Dimensions of preform and mold for bottle.
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Figure 3. Shear viscosity of PET for injection molding of preform.
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Table 1. Process Condition for Stretch Blow Molding

Parameter Set value
Mold temperature (°C) 16
Stretch rod temperature (°C) 20
Preform temperature (max.) (°C) 100
Stretch rod velocity (mm/s) 900
Preblow pressure (MPa) 1.2
Preblow time (s) 0.14
Location of Stretch rod at preblow (mm) 20.3
Main blow pressure (MPa) 3.8
Main blow time (s) 2.2
Location of stretch rod at main blow (mm) 101.5
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Modeling for simulation: (a) stretch rod; (b) preform, (c) mold; (d) assembled model.
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Table 2. Viscosity for Study

Item Low Middle High
n, Viscosity (MPa-sec) 0.183704  0.918520  1.837040
A, Relaxation Time (sec) 0.0001 0.0005 0.001
E, Elastic Modulus (MPa) 1837.04
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Figure 5. Movement of stretch rod and blowing condition for
stretch blow molding: (a) movement of stretch rod; (b) blow pres-
sure.
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Figure 6. Boundary conditions for simulation.
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Figure 7. Contact condition for simulation: (a) contact surface
between stretch rod and preform; (b) contact surface between pre-
form and mold.
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Figure 8. Mesh for simulation: (a) stretch rod; (b) preform; (c)
mold; (d) assembled model.
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Figure 12. Schematic drawing of stretched point from preform to
blown bottle.
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Figure 13. Stretch ratio of blown bottle from preform.
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Figure 14. Blowing phenomena and thickness distributions for vis-
cosity: (a) low viscosity; (b) medium viscosity; (c) high viscosity.
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