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Fabrication Characteristics of Slag Fiber by 4 Wheel System
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Abstract

Steel making slag has gained a considerable attraction as one candidate of eco-materials in research fields for recycling
resources. Thus, many researches have been performed but were limited to development of substitute for cement being used in the
construction field. A little research work also has been done on development of higher value-added materials, including heat resis-
tant and sound absorbing materials. For this reason, the present study were focused on macrostructure characterization of fabricated
slag fibers which are applicable to heat resistant materials. The slag fibers were fabricated through a modified melt extraction
method. The processing variables employed were the wheel speed and molten slag temperature. The synthesized fibers were char-
acterized by optical microscope and scanning electron microscopy. It was found that the wheel speed of 1400 rpm generated better
quality of mineral fibers in terms of the relative amount of shot, diameter and length. This was attributed to the relative extent of
contact width between the flowing melt and the rotating wheel. The thickness of the slag fibers also were decreased with increasing
the slag melt temperature due mainly to significant decrease in the viscosity of the slag melt. In addition, the lower melt tem-
perature caused an increase in number of shots plus the mineral fibers.
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Table 1. Quality standard of mineral wool (KSL9102)
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Fig. 1. schematic diagrams and slag melt flow of 4-wheel apparatus for fabrication slag fibers.

Table 2. Chemical composition of the as-received blast furnace slag.

Composition(wt.%) Ca0 Si0, AL, MgO MnO T.Fe P,0; TiO, S
Blast furnace slag 42~44 34~36 14~16 3~5 <1 0.2~0.4 <1 0.5~0.7 <1
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Fig. 2. Macrostructure of slag fibers fabricated at different wheel speeds. (a) 1000 rpm, (b) 1400 rpm, (c) 1800 rpm, (d) 2000 rpm.
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Fig. 3. SEM micrographs of fiber structures produced with different melt temperature at constant wheel speed (1400 rpm). (2)1350°C,
(b)1380°C, (c)1400°C, (d)1450°C

Table 3. Fiber morphology and shot volume obtained with different temperature at 1400 rpm.

1360°C 1380°C 1400°C 1450°C
Min. 15 7 5 2
Max. 30 25 25 10
Ave. 17 15 10 7
Length(mm) 30~200
shot volume(wt.%) ~15% ~10% ~8% ~5%
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Fig. 4. Viscosity of blast furnace slag.
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