Research
Paper
S22 QUXte] 37| gl M™u|oj W2 e

1.

Al

=~
Composites

Vol. 26, No. 4, 218-222 (2013)
DOI http://dx.doi.org/10.7234/composres.2013.26.4.218
ISSN 2288-2103(Print), ISSN 2288-2111(Online)

71A 54 A+

LEI}x|_E_* . xd%x“ skt . %o_ll_:g:_**

Effect of Slag Particle Size and Volume Fraction on Mechanical
Properties of Slag Reinforced Composite

Ji-Hoon Nam*, Heoung-Jae Chun**", Ik-Pyo Hong**

ABSTRACT: This study demonstrated that a slag, an industrial solid waste, can be used as a structural reinforcement.
The mechanical properties(tensile strength and Elastic modulus) of slag reinforced composite(SRC) was investigated as
functions of slag particle size (8~12 um and 12~16 pum) and volume fraction (0-40 vol.%). In order to investigate the
interface and a degree of particle dispersion which have an effect on mechanical properties, optical microscopic
images were taken. The results of tensile tests showed that the tensile strength decreased with an increase in slag
volume fraction and particle size. The elastic modulus increased with an increase in slag volume fraction and particle
size except for 30 vol.% SRC. The tensile strength decreased with an increase in slag particle size. The microscopic
picture showed SRC has fine degree of particle dispersion at low slag volume fraction. SRC has a good interface at
every volume fraction. However particle cluster was incorporated with an increase in slag volume fraction.
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Table 1. Constituents and properties of slag

Particle size Particle sizel
8~12 um 12~16 um
Density (g/cm?) 2.8 o] A 2.8 o] A}
Specific surface area (cm?/g) 4000~6000 4000~6000
Flow value ratio (%) 95 o] Ak 95 o] A}
MgO(%) 10.0 o] 3} 10.0 o] 3}
SO, 4.0 o] s} 4.0 o] s}
Ignition loss 3.0 o| 3} 3.0 o] 5}
Chloride ion 0.02 o] 3} 0.02 o] 3}
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Fig. 1. SRC fabricating process.
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Fig. 2. (a) Bent specimen due to particle sedimentation (b) Flat
specimen.
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Fig. 6. Tensile test result of 8~12 um slag reinforced composite.

250mm Table 2. Tensile test results of 8~12 um slag reinforced compos-

Fig. 4. Configuration of test specimen. ites

Vs0% | Vs10% | Vs20% | Vs30%

Elastic modulus (GPa) 3 4.2 5.9 10
Tensile strength (MPa) |  48.6 36.2 30.1 25.4
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Fig. 5. (a) Microscopic image specimen (b) Polishing process. 40
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Fig. 8. Comparison data of two different diameter SRC in (a) Ten-
sile strength and (b) Elastic modulus.
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Fig. 9. Optical microscopic images of 8~12 um slag reinforced
composite. (a) 10X magnification (b) 1000X magnification.
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Fig. 10. Optical microscopic images 12~16 um slag reinforced
composite. (a) 10X magnification (b) 1000X magnifica-

tion.
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