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Prediction of Physical Properties of Optical Fiber Coatings
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For optical fibers that are expected to function over long durations, the long-term reliability of the coating layers that
protect the glass fiber is critical. The key to this durability is the physical properties of the inner layer coating, such as
Young’s modulus and gel fraction. UV-curable resins are used as coatings, and it is desirable to be able to predict the
physical properties under arbitrary irradiation conditions in order to optimize the manufacturing process. However,
accurate modeling of these properties has been challenging due to the complex reaction mechanism involved in curing
the coatings by UV irradiation-induced radical polymerization. In this study, we have developed a novel analytical formula
for photoinitiator concentration based on chemical reaction kinetics. In addition, we have successfully predicted the
properties of the coating with a calibration curve that compares the photoinitiator consumption rate and the curing
properties after curing.
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