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Abstract E-glass fiber is the most widely used glass fiber for reinforced composite materials of aircrafts, automobiles and
leisure equipments. But recently researches are being progressed to reduce boric oxide from 8% to O (zero), as is caled
‘Boron free E-glass, because of increasing materia cost, environmental problem, and improving chemica resistance and
mechanical properties of E-glass fiber. In this study, we fabricated the bulk glass and fiber glass of ‘Boron free E-glass
(BF) compositions’, and characterized thermal properties and optica properties. ‘Boron free E-glass (BF)' was obtained by
the mdting of mixed batch materials at 1550°C for 2 hrs with different Al,O, compositions 5~10 %. We obtained transparent
clear glass with high visible light transmittance value of 81~86%, and low thermal expansion coefficient of 4.2~4.9 x 10°°C
and softening point of 907~928°C. For the chemical resistance test of ‘BF fiber samples, we identified that the higher
alumina contents gives the better corrosion resistance of glass fiber.
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Table 1
Batch composition of BF (Boron free E-glass) samples
— .
Raw materids Batch composition (%) Remarks
BF-5 BF-6 BF-7 BF-8 BF-9 BF-10

SO, 50.12 49.60 49.07 48.56 48.03 47.52 (Target of glass composition)
AlLO, 5.00 6.00 7.00 8.00 9.00 10.00 S0, 60.0
MgSO, 873 8.64 855 8.46 8.37 8.28 Al,O; 7~12
Caco, 33.80 3345 3310 3275 32.40 32,05 Na,0: 0.8
Na,CO, 114 113 112 REl 1.09 1.08 Eagj 322'5
K,CO, 0.34 0.34 0.33 0.33 0.32 0.32 Mzg(j: 25
Fe,0, 0.17 0.17 0.17 0.16 0.16 0.16 TiO,: 0.8
TiO, 0.67 0.66 0.66 0.65 0.64 0.63 Fe,0,: 0.2
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Fig. 1. Experimental procedure for preparing glass samples.

Fig. 2. Experimental fiberizing equipment of glass samples.
AzE SZA)Ho| tEirEs 82l 7|EFe IAHE
& Yolrr] $15k] TMA(Thermomechanical Analyzer:
Q400, TA, USA)E ol83dted dalrs S7gsial, B, o1& flsle] Fdd Emisson Scanning Electron
s} Z47](SP-3A, ORTON, USA)E o]g3le] 8l  Microscope(FE-SEM, JSM 6700, JEOL)E AH&-at3itt.
& asian. £t feis ) o 39 Sag
Yolr 7] flated FEAHS 3ImmE YFSHA 7
ulsk & UVVISIR Spectrometer(V570, JASCO, JAFAN) 3. &1} gl nE
S o]g3dte] 7M. FelM 9] FFAE AR
 AEE st 283 el e WSkt 3.1 Boron free E-glass?] 3}8k2A]
B 54 fEiRARe olgsle] AN, 2
2239 glass fiber NS 5% Gakgale] o0°C el vt wig ke Asdel i vEw o] v A
A AR wet Agel ERdedsts @ngor A7) we] iyl ojak Fah, okEel that Falel o

uZi re

(2) (b) (c) (d) (e) (

Fig. 3. Photographs of BF (Boron free E-glass) bulk and fiber samples: (a) BF-5, (b) BF6, (c) BF-7, (d) BF-8, () BF-9 and (f) BF-10.
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3.3. Boron free E-glass®] %38 54
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Table 2
Light Transmittance and Chromaticity of BF (Boron free E-glass)
samples

Light transmittance  Chromaticity

Sample name

(%0) L a b
BF-5 845 9338 -228 461
BF-6 835 9383 -229 476
BF-7 86.4 9431 -197 409
BF-8 82.2 9340 -308 486
BF-9 81.2 93.05 -207 418
BF-10 83.0 93.74 -160 451
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Fig. 4. Light transmittance of BF (Boron free E-glass) samples.
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Fig. 5. Chromaticity of BF (Boron free E-glass) samples.
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Table 3

Thermal properties of BF (Boron free E-glass) samples
Sample Softening point Therma expansion
name (°C) coefficient (x 10 °°C)
BF-5 907 4.899
BF-6 912 4.821
BF-7 914 4778
BF-8 917 4574
BF-9 923 4.230
BF-10 928 4299
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80°C Ak &L gholH, 7|Ee] FadolA vehd ‘BF
/g9 Ashdd 916°Ce HlwEiME 2 Age] AjHd
A 27849 ol A A UErEE & 5 e,
AT} F9jeko] 9% o4l BF-93 BF-109] AJHe]
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