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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.

Keywords: bicomponent filament, flame retardant, LOI, polyester, thermal bonding
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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 AlEdiH Table 2. Shrinkage of filaments at boiling water (100C,
60 seconds)

LA g] AE BetiEe] A5 100C
o BE B 187 WA, INAFY AAg Filament Shrinkage (%)
o AswstzRE Aistgch 21804 AL RP 15
aAge] Ag% BHS 2ATIYs dELE Rp 17
120, 130, 140, 150, 160, 170, 180 L 190C, A Eo]
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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.

LMPC| 79 dut Eoag =7t 7HA&
2893 9o 190C BT A§H %aloﬂéEﬂ
29 ggoz AdEHE= FE9IVL F7E YEhy
2 ek 250C FEZoA Yehhs &893 Al
o] e AH HFAt] ol oF 80%E

1 Qe Tol REel AuEelolag2o] el

—“;_JAMI Ao A= B2 F A4
go| g 2o 7]A% Aoz wd
T4 ddd SHE Hstod A
q a4 E?e;}*}(LMFRPC)QJ R

dHASS HeEtlded Asd
Ae 2= 7} oF 170C AIZ oA U
B gt A§H EYoaHE B3t

e NPH

LMPCQ]- A ]—

_\~_
v
HU
—{n'. _9, F°“ oalo

113

ARt we Lol dgdo] dojue & 4 3
. 293 A AeH Beload A npEst
Az 250C RIoA Yets £873L A=
o) Yo AgH @Al Qo] o 80%E
3 Qe Tolo AgHe v Zadahe
I A9 A0R Bt G A42 A
o EBeloaE 2o Ae Uut EEMI*EHE*}
S B $89a7 Uehtos &
$EIT AL RP7} 256ColA Uehts Ane g
1)

g oF 11T %o of 4sCRINH 7 32 &

jg

(e)
—B-T'

it}
]
lo
pal
4>
re
03
0x

< K
2

Ky
R

it
N
1o
N
-+ o

2
2

i) ml.m
[>
Hu
o
>
ol HHU
)

2
e
&

T o
re
-

nitr—lli
= 4
ﬂ_\go?c
X,

_,d
K

1o b rr
I

£ off
i

oXx,
[
o,
il
oo

<
Dy
I

o

ut
N
N
i,
B
of
il
2
o ox
)
o
o
S
Zo ot
o
=2
2
(= I
.

0,
ox

ox.

2

fo

o

e
2o
i

)

=2

[>

L

i

. J

fr
e
o
ook jo 4> (@ > X W

4 huoe
517
22
of
U
fu
of
=
o

o g
of
J)~
flo
12
o
(e}
c
1o

o webd gxeE A2
AMTH Fo| AuBAel o8 HEgo|

0] Aol Y sop ot wiety et
s

o X
ot
)

=0 A AN =AY XA X/\}E
A3 = ojof git}. Table 4% 74 Atell FRP 12|31 9]
Atell LMFRPC 100%E AH&-ste] A2t wA &9
tste] dE 2= W2 JMzHNA L AHA
9 AL ke AE 5E9 WY 4 1
gk Zo|th. Table 404 & 4 Slxo| =
ZEAGL 160C ool &8 §2ho] ¢
Zpsto] oF 170C ol4ell A A A

2] dojdE 1FE 5 Stk HE &= F
7ho| @& 559 Wst= A YA U 2F
dE 2= 3718 &7 FEY 5 Fastn
gom o 170C oAE $£EE0] 02%0]3tE 2
9 ¥37 A9 glgs & & ok oA &
170Coldol A AR A" AEH dd EFA
o &y FgAe] o A JHS57He
Aty st 7113 Aew woEn. o] A=
e A dEo o A7 =& F 170C A
T2 #woET oA DSCEEA Aot 2 dF
st ot

.,.,
olv
-

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 2



114

of A

fon

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 elongation
(o : 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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