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Abstract

The polymer based microstructured optical fibers with low-cost
manufacturability and the mechanical flexibility offer key advantages over
conventional silica based microstructured optical fibers. The polymer based
microstructured fiber is also promising in various biomedical applications, such as
biochemical sensor, microfluid and bioseparation system. The microstructured
polymer optical crystal fiber with 2~8 pm periodical air holes was successfully
fabricatedThis study aims to the fabrication of air-core polymer photonic crystal
fiber by stack and draw process. The effects of drawing parameters including the
temperature and time duration of sintering as well as the drawing temperature and
speed on the microstructure of polymer photonic crystal fiber are discussed. The
optimum conditions for the fabrication of high quality photonic crystal fiber are
also investigated. The air core guiding phenomena was observed in air-core PMMA
photonic crystal fiber with air fraction of 55%. The effects of microstructure on the
mechanical properties of polymer photonic crystal fibers are also studied. The
results showing the ultimate tensile strength of PMMA microstructured optical fiber
increases with increasing the air-hole fraction. All the microstructured optical
fibers with mechanical strength is higher than that of traditional PMMA fibers. This
can be attributed to the introduction of more cellular interfaces which allow cracks
to be deflected and hence improving the mechanical strength.

Keywords: microstructured optical fiber, PMMA, mechanical strength
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