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Development of Embossed Film for Laminated Steel Sheets
Shintarou Kanna, Satoshi Kawamura, Masayuki UcHia

Synopsis : As interior building materials, steel sheets coated with polyvinyl chleride resin(PVC) have been gen-

erally used because of their superior heat and chemical resistance and easiness of embossing finish

for surface decoration. However, the PVC coating has begun to be avoided because it generates nox-

ious gases with an environmental load during combustion.

Instead of the PVC resin steel, we have developed polybutylene terephthalate (PBT) coated steel

sheets. In this manufacturing process, embossing of the PBT coated steel sheet has been usually

done after film lamination, so called post-embossing method. This method makes it possible to form

an extremely fine texture on the PBT coating layer although it has a demerit that an embossing roll

is easy to be damaged due to the direct contact with steel coils.

Therefore, in order to solve the problem, we have developed pre-embossed PBT film which the

embossing is previously done during the film casting process.

In this paper, we investigated the relationship between transcription ratio of embossed pattern and

film thickness, nipping time in the pre-embossed film before and after lamination. The transcription

ratio of embossed pattern increased with an increase in the film thickness, 90xm thickness shows

96% of transcription ratio, while 75 m thickness showed only 75%. On other hand, nipping time did

not affect the transcription ratio in the range of 0.025 to 0.050 seconds.

Roughness of embossed film on the steel sheet decreased with an increase in laminating tempera-

tures. The roughness of 90um thickness film became almost equal to that of 75pm film because of

the pressure of a laminating roll.
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Fig. 1 Film lamination process
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Table 1 Roughness of roll surface and embossed film
for various thickness (Ra and Rt)

Average Maximum
Sample roughness roughness
(Ra/ jt m) (Rt/pm)
Roll reprica 5.54 35.95
90 £ m film 5.34 31.63
75 m film 415 25.44
50 £m film 3.21 20.53
35 m film 2,55 17.88
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Fig.5 Relation between Ra;/ Ra, and
thickness of embossed film
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Table 2 Roughness and Ra;/ Ra;of embossed film
for various Co-PET layer

Co-PET for Roughness of Roughnes after

under layer pre-embossed film lamination R“fo/Raf
(Thickness) (Ra; / pm) (Ra; / 1t m) (56)
PET/IALG
) 4,61 2.50 54
FET/IALE 4.93 2.62 53
(9 m)
PET/IA7.5 -
PR 4.70 2.78 59
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