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Laser welding of transparent plastic COP

KOMATSU Takeshi, SAGISAKA Yoshihiro, UETA Hiroyasu, YANAGISAWA Yasushi
and MATSUURA Yasunori

Laser welding is one of the methods for joining materials, and near-infrared (NIR) lasers with a wavelength of
around 1 um are widely used for plastics. However, transparent plastics hardly absorb rays with a wavelength of
around 1 pum, so that some preprocess to enhance absorption, e.g. NIR absorbing coatings or surface roughening, are
required. Recently, a Tm fiber laser with a wavelength of around 2 pm, which many kinds of transparent plastics
moderately absorb, has been put to practical use for material processing. We applied the Tm fiber laser to an
operation welding together two plates of Cyclo Olefin Polymer (COP), which is classified into a super-engineering-
plastic and is hard to glue together, and confirmed the successful joining. In contrast, the welding between a COP
plate and other transparent plastic plates (polymethyl methacrylate, polyvinyl chloride and polycarbonate) did not
succeed. An analysis of the experimental results showed that faster laser scanning speed could reduce the required
heat input per unit area, whereas higher laser power was required. In the case of joining together 3 mm thick COPs,
more than 2 J/mm? of heat input is required, so that 5 mm/s of scanning speed and 30 W of laser power are to be

standard conditions for stable welding.
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