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Fabrication and Characteristics of Flame Retardant Fabric Developed
by using Bicomponent Filament
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Abstract: The purpose of this study is to fabricate the flame retardant polyester fabric by thermal bonding with low
melting component of flame retardant bicomponent filament(LMFRPC) and to describe the characteristics of thermal
bonded fabrics. The fabrics were prepared with flame retardant polyester filaments(FRP) as warp and blended filaments
of FRP and LMFRPC as weft. The LMFRPC have a sheath and a core wherein the core comprises a flame retardant
polyester and the sheath comprises a thermoplastic polyester of low-melting point. In this study, we investigated the
physical properties, melting behavior of filament, the effect of the component of FRP and LMFRPC on the thermal
bonding, mechanical properties. Melting peak of LMFRPC showed the double melting peak. The thermal bonding of the
fabric formed at lower melting peak temperature of bicomponent filament of LMFRPC. The optimum thermal bonding
conditions for fabrics was applied at about 170°C for 60 seconds by pin tenter. On the other hand, the tensile strength,
elongation, and LOI of the fabric increased with an increasing component of FRP of weft.
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Table 1. Characteristics of flame retardant fabrics used in this study

Yam number

Fabric count (threads/cm)

Fabrics Wave
Warp (150/2) Weft (300/4) Warp Weft
LM100 Plain 100% FRP 100% LMFRPC 18 16
LMO075 Plain 100% FRP 75% LMFRPC + 25% FRP 18 16
LMO050 Plain 100% FRP 50% LMFRPC + 50% FRP 18 16
LMO025 Plain 100% FRP 25% LMFRPC + 75% FRP 18 16
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2.2 Al&idiH Table 2. Shrinkage of filaments at boiling water(100C, 60
seconds)
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o] AR RE AASIAT. 21804 A7 RP 15
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Table 3. Tensile properties of FRP and LMFRPC

Filament Denier (d) Tenacity (gf/d) Elongation (%)  Initial Modulus (gf/d)
FRP multi 70.5 4.78 44.5 79.81
(24 fila) mono 3.10 4.70 484 66.34
LMFRPC multi 74.3 4.48 46.2 80.21
(24 fila) mono 3.11 4.53 49.8 69.04
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Figure 1. DSC thermograms (in N») of RP, LMPC,
LMFRPC and FRP.
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Table 4. The effect of tentering temperature on phenomena of thermal bonding and shrinkage of fabric

Tentering temperature

Shrinkage of fabric (%)

Phenomena of thermal bonding

() Warp direction Weft direction

120 6.2 4.2 not bonded

130 4.1 4.1 not bonded

140 2.7 2.9 not bonded

150 1.5 1.1 not bonded

160 1.0 1.0 partial thermal bonded

170 0.2 0.1 thermal bonded, fixed of warp and weft

180 0 0 thermal bonded, fixed of warp and weft

190 0 0 thermal bonded, fixed of warp and weft
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Figure 2. SEM photographs of mixture fabrics (warp : FRP, weft : LMFRPC/FRP -

(a) 100/0, (b) 75/25, (c) 50/50, (d) 25/100).
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Figure 3. Effect of FRP content of weft on tensile

strength (e : direction of warp, A : direction of weft).
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Figure 4. Effect of FRP content of weft on tensile

strength (e : direction of warp, A : direction of weft).
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Table 5. LOI value of mixture fabrics for roll screen

Component of weft (FRP/LMFRPC) LOI
0/100 31
25/75 35
50/50 35
75125 37
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Figure 5. Thermal properties of mixture fabrics (warp :
FRP, weft : LMFRPC/FRP - (a) 100/0, (b) 75/25, (c)
50/50, (d) 25/100).
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