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Synopsis :

When a processed optical film used for an indicator and an illumination produces the

shape of the surface, we often apply a silicon compound and the fluorine based resin,

because release characteristics with a film-mold will be often a problem. However, when

these resins are used, the problem is that the transfer becomes insufficient because

the film-mold repels the material that becomes the optical functional layer. We had to

evaluate various kinds of resins to solve this problem, which requires high cost and long

development time.

Therefore, we examined a simpler method to select a resin suitable for film molding.

As a result, it was confirmed that the resin can be predicted whether it is applicable to

the film mold by evaluating the characteristics of the film surface, especially the surface

free energy and the free volume of the film surface in advance.
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Table 1 List of test films.

Film Tg
Polypropylene PP 0°C
Low density polyethylene LDPE -125°C
Polyethylene terephthalate PET 69°C
Polybutylene terephthalate PBT 50°C
Polyamide 6 PA6 50°C
Polytetrafluoroethylene PTFE 126°C »
Poly methyl methacrylate PMMA 90°C |
Polycarbonate PC 150°C
Cyclo olefin polymer COP 140°C
Polymethylpentene PMP 160°C
Ethylene-vinylalcohol copolymer EVOH 15°C
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Fig.1 Raman spectrum of PET film, shown as an example.
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Fig.2 Relationship between surface free energy and peel
strength.
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Fig.3 Comparison of the amount of bubbles generated in films
with different surface free energies.
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Fig.4 Surface condition of photo-curing resin after peeling of film mold.
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Fig.5 Image of diffusion inhibition of photo-curing resin component due to crystal structure.
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Fig.6 Relationship between free volume and peel strength.
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Fig.9 Range of surface properties suitable for film molds.
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Fig.10 Depth of penetration of photo-curing resin into PBT.
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