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A Method of Thermal Deforming Simulation for Plastic Film

TAKAHIRO OKUNARI™T  KAZUNORI MIYATA™

This paper proposes a method to represent change in the packing shape by means of CG. Packing is an important factor to improve
the perceived quality of goods. This plastic films which will be contracted when heated is used for packing. This film changes to
various shapes caused by the heat distribution. The proposed method represents the shrinking process, adding heat to spring
coefficient and resistance coefficient based on the mass-spring model. After wrapping an object for packing, representing the
packing shapes to fit when applying heat. This represents a change in the spring coefficient to adopt the Bead-Spring model from
field of polymer chemistry. In addition it also represents a change in the resistance coefficient to adopt the Vogel-Fulcher law. We
control the heat distribution given to the films by an external texture. After the deformation, the method renders an image of the
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packing shape appearance.
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Figure 1 Example of packings.
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Figure 2 A manufacturing process of shrink film.
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Figure 3 Process overview.
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Figure 4 Beads-Spring model (Rouse model).
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Figure 5 The displacement change by T[T] and t[s].
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Figure 6 Structural Spring(a) and Shear Spring(b).
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Figure 7 Example of Heat distribution image.
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Figure 8 Correspondence between heat distribution image and
film mass-points.
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Figure 10 Mass-spring package model.
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Figure 11 deformation depends on shrink ratio.
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Figure 12 Fitting mass-spring model to target shape.
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Figure 13 Modified move considered thickness.
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Figure 14 Avoiding penetration considered thickness.
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Figure 17 3D shape(left) and trade sample(right).
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Figure 15 Example of shape change caused by shrink ratio.
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Figure 16 Example of shape changin caused by head distribution
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Figure 20 Example of too much shrink edge
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