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Flame Retardant Properties of Basalt Fiber Reinforced Epoxy Composite
with Inorganic Fillers

So Youn Mun*, Su Yeon Lee*, Hyung Mi Lim*"

ABSTRACT: Basalt fiber reinforced epoxy composites with inorganic filler (BFRP-F) such as Mg(OH), (magnesium
hydroxide), AI(OH), (aluminum hydroxide), AL,O, (aluminum oxide) and AIOOH (boehmite) were prepared by hand
lay-up and hot pressing. The combustive properties of BFRP-F were improved comparing with basalt fiber reinforced
epoxy composite (BFRP) without inorganic filler. At a 30 wt% resin content, the limited oxygen index (LOI) of BFRP
is 28.9, which is higher than that of epoxy (21.4), and the LOI of BFRP-F is higher than that of BFRP. The BFRP-F
showed the lower peak heat release rate (PHRR), total heat release (THR) and total smoke release rate (TSR) than
those of BFRP. We confirmed that the flame retardant properties of the composite were improved by the addition of
inorganic filler through the dehydration reaction and oxide film formation.
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Table 1. Composition of basalt fiber reinforced epoxy composites

Sample Inorganic filler
BFRP -
BFRP-MH Mg(OH),
BFRP-AH Al(OH),
BFRP-B AlIOOH
BFRP-A ALO,

Basalt fiber : Matrix (Resin+Inorganic filler)=7:3
Resin:Inorganic filler=2:1
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Fig. 3. SEM images and elemental mapping images of (a) BFRP-MH and (b) BFRP-AH
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Fig. 4. SEM images of cross section of (a) BFRP, (b) BFRP-MH, and (c) BFRP-AH
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Table 2. LOI of epoxy and various flame retardant epoxy

composites
Sample Oxygen index
Epoxy 21.4
BFRP 28.9
BFRP-MH 34.6
BFRP-AH 30.4
BFRP-B 34.5
BFRP-A 29.5
(a) 400
350 -
300 -
— 250
£
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Fig. 7. Combustive properties of epoxy and various flame retar-
dant epoxy composite: (a) HRR, (b) THR, (c) SPR results by
cone calorimeter
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Table 3. Cone calorimetric results for epoxy and various flame
retardant epoxy composites

Sample THR2 PHRR2 SPZR T28Rz

(MJ/m?®) (kW/m?) (m?/s) (m*/m°®)

Epoxy 43.8 364.7 0.162 1184.5
BFRP 19.9 259.2 0.0931 323.1
BFRP-MH 11.6 135.1 0.0789 99.7
BFRP-AH 12.9 160.5 0.0676 206.5
BFRP-B 17.8 218.4 0.102 187.5
BFRP-A 13.3 179.3 0.112 287.3
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