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The polymer processing of transparent thermoplastic resin for heat resistance which can
be mounted with electrical devices on the circuit board at the same reflow process was
researched. Conventional transparent thermoplastic resin cannot be achieved at 260 °C which
is the reflow process temperature. An EB (electric beam) cross-linking technologies as well
known for polymer processing can improve thermal and mechanical characteristics. However
there are no reports for transparent thermoplastic resin with EB cross-linking included optical
characteristics.

The mechanical, thermal and optical properties of a non crystal Nylon with EB
cross-linking were investigated. The following results were confirmed for the EB
cross-linking. The yield stress was improved by 34% when the EB irradiation power was
increased. The glass transformation temperature was increased from 116 to 165 °C when the
EB irradiation power was increased. Transformation from the brittle to the ductile state was
achieved by EB cross-linking elevated temperature. The birefringence gradually decreased
when the EB irradiation power was increased. The molecular orientation was relaxed by EB
cross-linking. Transmittance (500 nm) was maintained at over 90% after EB cross-linking.
The effects of EB irradiation on the properties of a transparent thermoplastic resin were
examined by experiment. A glass transformation temperature suitable for the reflow process
could not be achieved by EB cross-linking; however, transformation from the brittle to the
ductile state was achieved at elevated temperature. Therefore, heat resistant thermoplastic
optical elements could be successfully produced using this resin with a conventional injection
molding machine and a high-temperature reflow process.

A correcting aspheric lens for a 635-nm laser diode was fabricated using an injection
molding machine, and was irradiated with an electron beam. The near field pattern (NFP), the
far field pattern (FFP) at the focus position and the transmittance of the lens did not change
after exposure to a 260°C reflow process for 60 seconds.

Novel optical modules which have high functionality for the any kind of the digital
equipments will be realized by these polymer processing. For example an ultra compact
optical RGB multiplexer for pocket projector and transmit optical sub assembly was
developed as shown in the paper. I believe that our life will become fruitful with this research.




