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Simulation of the film deformation with Ansys:

In order to demonstrate the effect of the geometrical dimension on the deformation
of the surface structures in the film during the BIM process, we simulated and compared
two structures in the PP/PET film with the analysis system “Static Structural” of the soft-
ware Ansys. (Figure S1) We assumed that the thermal distribution is linear and gradually
decreasing along the direction of the molding, here displayed as the Y axis, which is per-
pendicular to the film plane. The thermal condition in the film is set to be 200 °C at the
bottom of the film and 40 °C at the top of the film where the grooves locate. We assume
that the pressure (50 MPa) is applied along the Y axis, too, during the BIM process. A
directional deformation can then be calculated, when the top surface of the square grooves
is set as the fix support. For the two films which have a same total film thickness of 90 pm,
the deformation in the grooves (a), of which period 110 pm, groove opening width 55 um,
and groove depth 30 pum, is stronger than the grooves in (b), of which period 40 pm,
groove opening width 20 pm, and groove depth 25 um. The simulation result indicates
that the dimensions, such as the groove width, will affect the deformation of the struc-
tures, when the other conditions are comparable.
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Figure S1. Modelling of the structural deformation in the 90 um thick PP/PET films during the BIM process. (a) film with
square grooves, period 110 pm, groove opening width 55 pm, and groove depth 30 um. (b) film with square grooves,
period 40 um, groove opening width 20 um, and groove depth 25 um. The color scale bars indicate the level of the direc-

tional deformation.

Peel-off test:

Figure 52 shows the setup of the hand-operated peel-off test. The result of the meas-
urement is listed in Table 3.
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Figure S2. Photo of the hand-operated setup for the pull-off force test. The force is either calcu-
lated from the weight that is read from the spring scale, or directly read from an electronic spring
scale, at the moment of delamination.



