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A Study on Fire Resistance of Abaca/Vinyl-ester Composites

Dong-Woo Lee*, Byung-Jin Park*, Jung-ll Song*"

ABSTRACT: Eco-convivial composites with improved properties are essential to present polymer scenario and can be
made easily by replacing partially/completely renewable materials either matrix or reinforcement along with few % of
additives. In these investigations, Abaca fabric have been used as reinforcement for manufacturing of Vinyl ester
composites through VARTM technique and study the effect of alkali surface treatment of abaca fabric and flame
retardant additives i.e., ammonium polyphosphate (APP) with halloysite nano-clay (HNT) on mechanical and flame
retardant properties. The results concluded that, surface treatment deceased the hydrophilic nature of fabric and
enhanced the interfacial bonding with hydrophobic matrix and eventually increased mechanical properties slightly of
developed composites. Similarly, the flame retardancy of the composites improved significantly and increases the
burning time by varying the wt% of filler concentration.
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Table 1. Mechanical and physical properties of natural fiber

Property Flax Hemp Jute Abaca
Density [g/cm’] 14 148 1.46 1.3-15
Tensile strength [N/ 'mm?]|800-1500| 550-900 | 400-800 | 850-1400
Stiffness [kN/mm?] 60-80 70 10-30 -
Elongation at break [%] 1.2-1.6 1.6 1.8 8-12
Price of raw fiber [$/kg] | 0.5-1.5 | 0.6-1.8 0.35 1.5-2.5
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Fig. 1. Matrix and reinforcement
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Fig. 2. Schematic diagram of VARTM
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Fig. 3. Fabrication of natural fiber composites

Table 2. Compositions of resin, reinforcement and filler

No. Composition

1 | Vinyl-ester + Abaca fabric(untreated)

2 | Vinyl-ester + Abaca fabric(alkali treated)

Vinyl-ester + Abaca fabric(untreated) + 2 wt%APP +

3 2 wt%HNT
4 Vinyl-ester + Abaca fabric(untreated) + 4 wt%APP +
4 wt%HNT
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Fig. 4. Schematic diagram of horizontal burning test
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Fig. 5. Tensile properties of fabricated composites
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Fig. 6. Flexural properties of fabricated composites
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