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Abstract: The tensile properties of the extruded PC film were measured in the extrusion direction and perpendicular to
the extrusion direction. The measured properties were the elastic modulus and Poisson’s ratio at the glass transition tem-
perature of PC. The measured orthotropic properties of the film were used for the computer simulation of vacuum forming.
In this simulation, three mold shapes were tested: dome, trapezoid, and cubic, and the vacuum was applied between the
mold surface and the heated film. The stress, strain, thickness, and stretch ratio distributions of the film in different mold
shapes were observed and compared. The thermoforming simulation method used in this study and the obtained results, con-
sidering the determined orthotropic properties, can be applied to the thermoforming of various three-dimensional shapes.
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Experimental and Simulation
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Figure 1. Dimension of tensile specimen for PC film.
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Figure 2. Schematic drawing of mold shape and film.
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Figure 3. Observation location(cross-section) of computational
results.
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Results and Discussion
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Figure 5. Stress-strain curve for PC film.
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Table 1. Measured Tensile Properties of PC Film
Film Properties MD TD
Elastic Modulus (MPa) 1034.8 941.0
Elongation at Break (%) 117.9 121.1
Poisson’s Ratio 0.407 0.400
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Figure 6. Comparison of deformed shape of film, equivalent stress and equivalent strain distribution according to the mold shape.
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Figure 7. Comparison of equivalent stress and equivalent strain
for mold shape.
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Figure 8. Comparison of thickness distribution for mold shape.
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(b) Grid after thermoforming

Figure 9. Measurement of area stretch ratio.
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Figure 10. Comparison of area stretch ratio distribution for mold
shape.
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