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Adaptability Analysis of Flame-Retardant Fabric and
Application Fields Based on Fuzzy Borda Method

SHEN Zhuoying', JIN Yanping*'*, LONG Xialei'
(1. School of Fashion Design and Engineering,Zhejiang Sci-Tech University , Hangzhou 310018 , China;2. School for Crea-
tive Studies, Yiwu Industrial and Commercial College, Yiwu 322000, China)

Abstract: To explore the influence of different flame retardant finishing methods on fabric properties and the applicability of
various flame retardant fabrics in different fields, 12 samples of flame retardant fabrics with 8 different fibers were selected
based on three kinds of flame retardant finishing methods to test the flame retardant properties, mechanical properties, air
permeability and moisture permeability of the fabrics. The applicability was evaluated by fuzzy Borda evaluation method.
The results show that nine kinds of fabrics except for three fabrics T,, T, and H,, can be used as flame retardant fabrics.
Furthermore, the flame retardant properties of fabrics H,, H, and C; are best. The mechanical properties of fabric T, are
the best. Fabrics C, shows the best air permeability properties. Fabrics Hy and H, have the best moisture permeability.
According to the Borda method, all kinds of flame retardant fabrics are suitable for the field of vehicle interior fabrics.
However, considering the cost, the coating flame retardant fabric are suitable choice. The fabrics with a 75:23:2 blending
ratio of modacrylic fiber, Nomex and antistatic fiber are suitable in various fields.

Key words : flame-retardant fabrics, flame-retardant finishing methods, mechanical properties, flame-retardant properties,

fuzzy Borda method , suitability
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Tab.1 Material specifications

RELAARE T T2, LY 4y BELAA 391 1 43
T, w8 PA 3B
. T, w8 PU 3B
AR 2 T, Ytk PU SR
T, W PUA J R}
H, e =R
.. - H, m (A):m (EERE) =90:10 DU H LS A
RALRART.Z H, - S R A
H, m () m( BhFRHRET4E) =99.8:0.2 DU 2 H S S A
C, 4 1313
, Y G m(RWGHEL) m(H) :m(BL) m(PIFFHRLYE) =60:34.6:5:0. 4
RYGTHEET N A AN (e N \ .
G m( RIEIEEAL) :m (52 1313 ) im (B £F4E) =75:23:2
C, m( 54 1313) :m (354 1414) :m (FLEF B A7 4E) =93:5:2
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T TR A e S5 ) A 3
FRHE GB/T 21196. 1—2007 { Zi 41 5 I T AR JR
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SCH SR R Borda 4H 4 PEA ¥ (Borda 1) ,
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B(X) = $B,(X) (2)

K X e U,B,(X) 4R AEFH L T X ZJR
TR
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PR J R B R AR50, B
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s, () AT L, HOBUR A
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Tab.2 Results of vertical combustion test of fabrics

S ZEJRIN 1] /s FRRAI [E)/s B/ mm

Zie ¥ Hhm R Zie WwE Him RE Zm o RE i RE
T, 15.4 0.3 17.6 0.3 0.0 0.0 0.0 0.0 122.0 5.0 130.0 7.0
T, 54.4 1.7 58.8 1.5 1.7 0.1 1.5 0.3 266.0 14.0 253.0 14.0
T, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.0 4.0 57.0 3.0
T, 1.3 0.0 0.8 0.0 0.0 0.0 0.1 0.0 147.0 3.0 151.0 9.0
H, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.0 2.0 49.0 3.0
H, 47.1 1.2 51.1 1.1 2.3 0.1 5.3 0.2 300.0 12.0 300.0 11.0
H, 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 46.0 3.0 43.0 3.0
H, 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 29.0 4.0 32.0 1.0
of 0.0 0.0 0.0 0.0 0.3 0.1 0.6 0.1 58.0 6.0 57.0 2.0
G, 0.0 0.0 0.0 0.0 8.9 0.2 9.8 0.1 83.0 10.0 94.0 4.0
(0N 0.0 0.0 0.0 0.0 0.2 0.0 0.3 0.0 28.0 3.0 25.0 1.0
C, 0.0 0.0 0.0 0.0 0.5 0.0 0.4 0.0 58.0 8.0 57.0 6.0
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Tab.3 Results of tensile strength test of fabrics BTN

LY %= 22 [ W R0 ® % & 1] Wi 4 5E ) W% 2544510 Wi 4aE ) P-4 (E
T, 867.8 62.1 107.5 2.4 487.17
T, 1953.1 12.2 993.9 22.6 1 473.5
T, 1758.2 83.3 1351.9 47.3 1555.1
T, 799.7 1.8 399.7 15.3 599.7
H, 964.0 32.1 454.7 20.5 709. 4
H, 937.4 15.4 1 008.3 35.7 972.9
H, 681.8 32.0 480.0 5.0 580.9
H, 786.6 56.0 1088.0 58.2 937.3
C, 1001.3 30.3 1097.6 35.4 1 049.5
C, 968.9 49.6 617.3 14.3 793.1
Cs 1318.5 28.5 1003.8 67.1 1161.2
C, 789.2 12.0 1128.9 34.4 959.1
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Tab.4 Results of tensile strength test of fabrics BT %

LY %= Ze ) fi % Hij i w2 ZLh ) KT I
T, 105.6 7.2 159.0 12.6 132.3
T, 62.4 0.5 64.8 0.5 63.6
T, 34.8 2.0 27.5 0.7 31.1
T, 33.9 1.1 19.5 0.2 26.7
H, 10.4 0.3 14.2 0.3 12.3
H, 20.3 0.4 24.4 0.5 22.4
H, 12.7 0.9 11.6 0.2 12.2
H, 16.6 0.4 12.5 0.3 14.6
C, 37.6 1.7 26.9 0.2 32.3
C, 17.4 0.6 23.9 0.1 20.7
C, 13.7 0.2 13.3 0.3 13.5
C, 23.0 0.3 30.0 0.9 26.5
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Fig.1 Wear resistance of fabrics
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Fig.2 Air permeability of fabrics
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Fig.3 Moisture permeability of fabrics
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Tab.5 Results of properties of fabrics

& tr BB/ mm W 245k F1/N JEE P Pl K FAR/ (mn/s)  FERA/ g/ (m/d) ]
U, 71.5 1555.1 3 865 0.1 3.800.0
U, 149.0 599.7 1971 0.1 2409.4
U, 47.5 709. 4 2967 6.4 5570. 1
U, 4.5 580.9 1558 12.6 7692.0
Us 30.5 937.3 1 662 11.8 7679.9
Us 57.5 1049.5 1718 7.5 6923. 1
U, 88.5 793.1 2535 5.8 6779.5
Uy 26.5 1161.2 2901 11.7 5979.0
U, 57.5 959. 1 2 628 22.8 6 806.6

N N e i R T U NN NI R - = E
RH R, 233k ™ H S SR, RO G P A U
B SR T B B, i AT B 2o e v I S i
TN B B IA 8 RO BRI | B
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HARBEE 6,

F6 EECENIK
Tab.6 Suitability test

R &
BOO Dy IR

U, 3.4 3.5 3.5

U, 0.4 0.7 0.7

U, 3.8 3.4 5.2

U, 4.7 4.1 2.7

Us 5.8 5.3 4.5

U, 4.7 4.7 4.5

U, 2.4 2.5 2.9

U, 6.3 6.1 6.3

U, 4.5 5.5 4.9
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