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HEAT TRANSFER ANALYSIS ON THE PREFORM HEATING AND THE GLASS FIBER DRAWING IN A
GRAPHITE FURNACE FOR OPTICAL FIBER MANUFACTURING PROCESS

K. Kim, D. Kim, and H.S. Kwak

Glass fiber drawing from a silica preform is one of the most important processes in optical fiber
manufacturing. High purity silica preform of cylindrical shape is fed into the graphite furnace, and then a very thin
glass fiber of 125 micron diameter is drawn from the sofiened and heated preform. A computational analysis is
performed to investigate the heat transfer characteristics of preform heating and the glass fiber drawing in the
furnace. In addition to the dominant radiative heating of preform by the heating element in the furnace, present
analysis also includes the convective heat transport by the gas flowing around the preform that experiences
neck-down profile and the freshly drawn glass fiber at high fiber drawing speed. The computational results present
the effects of gas flow on the temperature of preform and glass fiber as well as the neck-down profile of preform.
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Fig. 1 Schematic diagram of glass fiber drawing in the furnace.
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Fig. 2 Axial centerline temperature of preform and glass fiber (a) and preform neck-down profile with spatial temperature distributions (b)
for the helium gas supply of 5 LPM at fiber drawing speed of 30 m/s.
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Fig. 3 Effects of helium and air gas flows on the preform and
glass fiber temperature (a) and preform neck-down profile (b) for
the gas supply of 5 LPM at fiber drawing speed of 30 m/s.
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