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Abstract The glass of E-glass fiber composition was fabricated by using refused cod ore which is obtained as by-product from
Dogye cod mine in Samcheok. We used slicaaumina refused cod ore which has low carbon content relatively, and the amount
of refused cod ore has been changed from O to 35% in batch composition. E-glass was fabricated by the melting of mixed baich
materias a 1550°C for 2 hrs with different refused coa ore composition of 0~35 %. We obtained a transparent and clear glass
with high visible light transmittance value of 81~84 %, therma expansion coefficient of 5.39~5.61 x 10 /°C and softening point of
851~860°C. The glass fiber samples were also obtained through fiberizing equipment a 1150°C, and tested chemical resistance
and tensile strength to evaluate the mechanical property as a reinforced glass fiber of composite material. As the result, we
identified the properties of E-glass fiber by using refused coa ore are plenty good enough compare to that of norma E-
glass without refused coa ore, and confirmed the possibility of refused coa ore as for the raw materia of E-glass fiber.
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Table 1
Chemica composition of refused coal ore (wt%)
SO, Al,O;, NaO Ca0 KO MgO  TiO, Fe,0, SO, *Remarks
Refused coal ore (Normal) 811 12.0 0.18 0.06 3.36 0.28 051 051 1.96 C: 267
Table 2
Batch composition of E-glass samples
. Batch composition (wt%6)
Raw materials Remarks
CNEF-0 CNEF-15 CNEF-20 CNEF-25 CNEF-30 CNEF-35
Refused coa ore (CN) - 15.00 20.00 25.00 30.00 35.00 (Target of Glass
SO, 2850 17.30 13.00 8.60 4.20 0.00 Composition)
Al,O, 7.50 5.70 5.00 4.40 3.80 3.00 .
Na,CO, 0.70 - - - - - 2% ,5‘1‘45
CaCO, 20.00 20.00 20.00 20.00 20.00 20.00 27
Na,O: 0.8
K,CO, 0.20 - - - - - CaO: 221
MgCO;, 0.77 - - - - - K,0: 0.2
E-glass cullet 32.00 32.00 32.00 32.00 32.00 32.00 MgO: 0.6
H,BO, 10.00 10.00 10.00 10.00 10.00 10.00 TiO,: 0.5
Fe,0, 0.08 - - - - - Fe,0;: 0.2
) - - B,0;: 6.6

Tio, 0.25 - .
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Fig. 1. Experimental procedure for preparing glass samples.
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Fig. 2. Experimental fiberizing equipment of glass samples.
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Fig. 3. Photographs of E-glass bulk and fiber samples: (8) CNEF-0, (b) CNEF-15, (c) CNEF-20, (d) CNEF-25, (¢) CNEF-30 and
(f) CNEF-35.
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Teble 3
Light transmittance and chromaticity of E-glass samples

Light transmittance  Chromaticity

Sample name

(%) L a b*
CNEF-0 839 9392 -318 443
CNEF-15 84.7 9422 -299 352
CNEF-20 83.8 9400 -317 373
CNEF-25 82.7 9351 -330 4.8
CNEF-30 823 9332 -367 485
CNEF-35 817 9290 -378 530




184 Ji-Sun Lee, Tae-Young Lim, Mi-Jai Lee, Jonghee Hwang, Jin-Ho Kim and Soong-Keun Hyun

85 [ 8;8 2
— 80 QL+ — A 09
s R d=F=p=s_,
S SR SN
o ® QK 4
(%] % <]/
c <]
© 70
S
£ - CNEF-0
E & ~O—  CNEF-15
= ~A—  CNEF-20
= o0 ~V—  CNEF-25

—&—  CNEF-30
5 —<I- _ CNEF-35
50 /I 1 I I 1 1 I I 1 1

440 480 520 560 600 640 680 720 760
Wavelength(nm)

Fig. 4. Light transmittance of E-glass samples.
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Table 4
Thermal properties of E-glass samples
Softening Thermal expansion
Sample name paint (°C) coefficient (x 10°%°C)
CNEF-0 851 5.61
CNEF-15 860 539
CNEF-20 856 541
CNEF-25 856 541
CNEF-30 855 547
CNEF-35 855 5.61
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Teble 5
Tendle strength of E-glass samples

Strength with fiber diameter (MPa) Average

MOum<D<140pum 140 um<D <190 um srength
(MPe)

Sample
name

(range)  (average) (range)  (average)
CNEF-0 207-516 371 209-332 285 328
CNEF-15 261~563 446 268-297 292 369
CNEF-25 201493 330 218-278 248 289
CNEF-30 247-455 328 201~367 239 284
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