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Structural Design of a Draw Tower for the Improved Stability
and the Suppressed Wire Breakage
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ABSTRACT

Wire breakage in drawing, which is the most critical process in glass fiber manufacturing, is caused by numerous

factors such as height, drawing speed, and air flow. The vibrations of the draw tower, however, is the most dominant

factor to create the wire breakage. In this study, the structure of a draw tower has been analyzed through experiments

and computer simulations to figure out the main reasons of the vibrations. And the design alterations were applied to

the machine to identify the effects of those alterations. The result shows that design alterations of the draw tower

structure can suppress the 87% of the vibrations, and further can prevent the wire breakage.

Key Words : Glass Fiber, Draw Tower, Design Alterations, Improved Stability, Suppressed Wire Breakage
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Table 2. Natural frequencies from experiment and simulation

Natural Frequencies[Hz]
2.0 18.7
19.0
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Difference
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Table 3. Natural frequencies and vibration magnitudes of
original model and alteration #1

Original |Alteration #1| Difference
Ist 1.6 1.9 18.7% 1

Nat. freq. 2nd 2.1 2.6 23.8%1 -
[Hz] 3rd 19.0 205 7.8% 1
4th 25.1 27.0 7.5%1
Vib. Mag.[mm/s?] 113.79 4928 56.7% |
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Fig. 13. Design alteration #2

Table 4. Natural frequencies and vibration magnitudes of

original model and alteration #2

Original | Alteration #2 | Difference
Ist 1.6 1.8 12.5% 1
Nat. freq. | 2nd 2.1 24 14.2% 1
[Hz] 3rd 19.0 262 37.8% 1
4th 25.1 354 41.0% t
Vib. Mag.[mm/s?] 113.79 60.31 47% |
Original Alteration
s L

Vibration(less)

Fig. 14. Vibration magnitudes of the original model and the

Vibration(more)

final model(simulation)

Journal of KSDT Vol. 18, No. 2, 2019



28 FtE

. 7103}_ . 71,{}‘:_1_.

4 olti&

Table 5. Natural frequencies and vibration magnitudes of
original model and the final model

Original Alteration | Difference
Ist 1.6 1.9 18.7% t
Nat. freq. 2nd 2.1 2.6 23.8%1
[Hz] 3rd 19.0 316 66.3% 1
4th 25.1 42.1 67.7% 1t
Vib. Mag.[mm/s?] 113.79 1434 87.4% |
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Fig. 15. Vibration magnitudes of the original model and the

final model(experiment)
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