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Visco-Elastic Properties of Glass Fiber Manufactured by Slag Material
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Abstract: This study investigated the influence of the viscoelastic property of slag when producing glass fiber, MFS631
with 60% of manganese slag, 30% of steel dag, and 10% of silica stone. To fabricate the MFS631 glass bulk, slag
materials were placed in an alumina crucible, melted at 1,550°C for 2 h, and then annealed at 600°C for 2 h. It was
found that glass is non-crystalline through X-ray diffraction analysis. MFS631 fiber was produced at speed in the range
of 100~300 rpm at 1,150°C. The loss modulus (G”) and storage modulus (G") of the produced glass fiber were evaluated
at high temperatures. G* and G” of MFS631 were greater than 893°C, and the modulus value was 136,860 pa. This is
similar to the results of a genera E-glass fiber graph. Therefore, it was concluded that its spinnability is similar to that

of E-glass fiber; therefore, it can be commercialized.
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Table 1. Chemical composition of manganese slag, steel dag, and
silica stone (wt%) [12].
. Chemical composition (wt%)
Oxide -
Manganese slag  Steel dag Silica stone
SO, 432 20 90.8
Al,O5 173 17 4.6
Ca0 19.0 426 0.7
MgO 47 6.3 13
RO 33 0.6 11
Fe,03 0.4 26.1 14
TiO, 0.3 0.7 0.1
MnO, 118 20 -
Total 100 100 100

Table 2. Chemical composition of melted glass samples (wt%).

Chemical composition (wt%)

Oxide
MFS631 MFS721 [17]

SO, 39 41
Al,O;3 11.2 12.8
Ca0o 24.3 21.9
MgO 48 47
RO 2.2 2.6
Fe,0s 7.1 49
TiO, 04 0.3
MnO, 7.7 8.7
Tota 100 100

‘ Slag materials ‘

\ Milling \

\ Weiglhing \

\ Mixing | azm

‘ Melling ‘ (1550°C/2hn)

‘ Forr:'ling ‘

‘ Annelaling ‘ (600°C/2hr)

\ Fiberlizing \

‘ Characttlarization ‘

Fig. 1. Experimental procedure for preparing samples.
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Fig. 2. 10 nozzle direct melting spinning equipment.
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Fig. 3. Measurement condition of furnace rheometer system.
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Fig. 4. Photographs of (8) bulk glass and (b) MFS631 glass fiber.
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Fig. 5. DTA curve of MFS631 glass sample.
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Fig. 6. XRD pattern of MFS631 glass sample.
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Fig. 7. Viscosity temperature of MFS631 glass sample.
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Fig. 8. Visco-elastic curves of (a) E-glass, (b) MFS631, and
(c) MFS721.
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