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RADIATIVE HEAT TRANSFER ANALYSIS OF GLASS FIBER DRAWING
IN OPTICAL FIBER MANUFACTURING

K. Kim! D. Kim? and H.S. Kwak™

In this study, the glass fiber drawing from a silica preform in the furnace for the optical fiber manufacturing
process is numerically simulated by considering the radiative heating of cylindrically shaped preform. The
one-dimensional governing equations of the mass, momentum, and energy conservation for the heated and softened
preform are solved as a set of the boundary value problems along with the radiative transfer approximation
between the muffle tube and the deformed preform shape, while the furnace heating is modeled by prescribing the
temperature distribution of muffle tube. The temperature-dependent viscosity of silica plays an important role in
formation of preform neck-down profile when the glass fiber is drawn at high speed. The calculated neck-down
profile of preform and the draw tension are found to be reasonable and comparable to the actual results observed
in the optical fiber industry. This paper also presents the effects of key operating parameters such as the muffle
tube temperature distribution and the fiber drawing speed on the preform neck-down profile and the draw tension.
Draw tension varies drastically even with the small change of furnace heating conditions such as maximum heating
temperature and heating width, and the fine adjustment of furnace heating is required in order to maintain the

appropriate draw tension of 100~200 g.
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Fig. 2 Temperature dependent viscosity of fused silica for glass
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Fig. 3 Change of neck-down profile of preform during
the iterative calculations for 1800 m/min of fiber
drawing speed(base case). The number in
parenthesis is the iteration number
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Fig. 4 Neck-down profile (a) and temperature (b) of silica preform and glass fiber with the given muffle tube temperature
profile for 1800 m/min of fiber drawing speed (base case)
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Fig. 5 Effect of the maximum temperature of muffle tube

(7,,4x) On the neck-down profile of heated preform

( V; = 1800 m/min, 4w =14 cm)
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Fig. 9 Effect of the fiber drawing speed ( 1;) on the neck-down

profile of heated preform ( 7}, = 2500 K, 4w = 14 cm)
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