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COMPUTATIONAL STUDY OF GLASS FIBER DRAWING PROCESS
IN A DRAW FURNACE OF OPTICAL FIBER MASS MANUFACTURING SYSTEM

K. Kim! H.S. Kwak™ and D. Kim?

'Dept. of Mechanical System Engineering, Kumoh National Institute of Technology
“Dept. of Mechanical Engineering, Kumoh National Institute of Technology

Mass manufacturing of optical fiber includes the process of very thin glass fiber drawing by heating and
softening the high purity silica preform and applying the draw tension on the softened tip of preform neck-down
profile in a draw furnace. In this computational study, this process is numerically modeled with simplified geometry
of the draw furnace which is comprised of essential parts such as concentric graphite heater, muffle tube, and
insulation surrounding the heater. The iterative computational scheme is employed between one-dimensional model of
neck-down profile prediction and two-dimensional axisymmetric thermo-fluid CFD computation of radiative heating
and working gas convection. The computational results show the experimentally observed neck-down profile in heated
section of preform, while yielding the reasonable values of draw tension and heater wattage. Also, this study
analyzes and discusses the effects of heating conditions such as heater length and temperature on several important
aspects of glass fiber drawing process.
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Fig. 1 Schematic of glass fiber drawing process in a simplified draw furnace geometry
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Fig. 2 Temperature distribution in glass fiber drawing furnace (V¢

=30 m/s, Ty = 2400 K, Wy = 250 mm)
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Fig. 3 Axial velocity profiles of working gas around the neck-down region of heated preform (Vi= 30 m/s, Ty = 2400 K, Wy = 250 mm)
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Fig. 4 Surface heat flux and temperatures of silica preform and
muffle tube inner wall in axial direction for the base case
(Vi=30 m/s, Ty = 2400 K, Wy = 250 mm)
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Fig. 5 Effects of heating conditions on the formation
of neck-down profile in heated silica preform
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Table 1 Effects of heater temperature on the glass fiber Table 2 Effects of heater length on the glass fiber drawing
drawing process in draw furnace (Wy = 250 mm) process in draw furnace (Ty = 2400 K)
heater temperature _ heater heater length _ heater
o T (K) | Teut ()| Fr (@) | yatage (k) Wiy Tmax (K) | Tout (K) | Fr (@) |attage (kw)
2300 K 2245 1632 | 2457 23.2 200 mm 2330 1660 92.6 23.2
2400 K 2346 1671 | 62.5 25.7 250 mm 2346 1671 62.5 25.7
2500 K 2444 1707 | 211 28.6 300 mm 2357 1678 52.6 28.7
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