%3046 H4AH WX %A Vol. 30, No. 4
2022 %7 A Advanced Textile Technology Jul. 2022

DOI: 10.19398/j. att. 202107037

B R 7 T T BELIR 2 it Rk i 52 V5 P RE

w2, XER, REer

PR LB e, 97215 B s b, BEIR S IREE =B, M 450007)

W OE NI R EF AR L SR A R RS B9 Nomex® [T A 202k, LISES0.2/2 5 .2/2 #140.3/1 &4
4 B LUN SE R S AR SV A SN EE R L BTSN RE T 6 R 45 L) BELBA TR B 5T S0 210 4% LA il M RE L ) o
PERE B BT RE AR S PERE RS A 25 R I AR LU 4 A % R R L L) S R A LA i e RE
J1E R AR B P PERESG IN  E B PERE TR AE 6 R h  RA LN T RA LR 2/2 AR
14 SUYRY 25 Ml PR BE 0 A 1k B R 3 Mk e A U, 37 R 35 R Mk R AR X B 2 L B S T Y BELR 2 T 7E R
RGEWIABT PR ™ T 67.53 %,

KR FHIRIZ LA IUZ R 5 38 M BRI AR I M g

hE %S TS105. 1 XERARERD A X EHS:1009-265X(2022)04-0134-08

Design and properties of new flame retardant fabric for thermal protective clothing
ZHANG Hui*, LIU Xianfei®, XU Jinguang®
(a. School of Textiles; b. School of Energy & Environment, Zhongyuan University
of Technology, Zhengzhou 450007, China)

Abstract: To design new thermal protective clothing, this paper designed and weaved six
kinds of double stitching fabrics with the same specifications of Nomex® [l A yarns based on
plain, 2/2 hopsack, 2/2 twill, and 3/1 twill by changing the fabric texture so as to study the
effect of fabric texture on its bending properties, mechanical properties, air permeability,
moisture permeability and thermal protective performance. The results show that the
bending performance, mechanical properties and thermal protective performance increase
while the moisture permeability property decrease with the the tightening of the fabric
texture under the same warp and weft density. Among the six kinds of fabrics, the No. 1
fabric whose surface texture is plain and inner texture is 2/2 hopsack has the best bending
property, mechanical property and thermal protective performance but poor air permeability and
moisture permeability. Meanwhile, the thermal protective performance increases by 67. 53%
compared with that of the fabric system with general flame retardant coatings on the market.
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Tab.1 Actual specifications of different fabrics
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2% 430 435 0.731 304.71
3% 430 435 0. 867 368. 00
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6 430 435 0.792 300. 18
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Tab.2 Performancefeatures of the tested fabrics
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Tab.3 Mechanical properties of different fabrics
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08 976.51 18. 26 46. 39
1 1478. 39 17.01 42,61
24 1491.73 17.71 40. 35
3 1107. 70 17.18 42.95
14 1122.75 16. 14 42,50
5# 1357. 66 16. 22 44. 27
6% 1252. 32 15.42 39. 37
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Tab.5 Moisture permeability of different outer shells

45 BHIRE WVT/(gem 2:24h™ ') FrifE2E(SD)
0# 4479, 47 87.38
1% 2 224,28 58.17
24 2 892.09 62. 30
34 3 362.15 74.28
44 4 326. 32 91.52
54 4 588.71 93.63
6# 4 887.42 96. 62

3.5 HEEMRERES ERWEAKIPE
BES R

3 WK R E AR AR A Skin Burn Prediction
L QL = R B o1 N ) = s 7 N 1 26 20 )
1) F Gt 20 M () B[R] 09 348 SR 5, 4% PO = il 2B
Al B RE B, LB Sl 4 5 e ) BT A ) o R (R
e B ) K YK R 383,59, 172, 14,191, 21, 259. 15,
301.59.226.16 kW/m® il 333.70 kW/m*, 1% %,
S-1 & S-6 HYRGEMWITHREIRT S0; HK)Z
NRADFL AN 2/2 FFH S1EMAEN
WS R AR T H A ) R e, OO R A LU N
S S-2. 43 5 S-0 AW R i AR 155, 1206 AN
50. 15 % , B 3 P AR 35 48 0

FR A PO i AR B 2 )2 8 ) — ket
AFIE) 4 4 B R, Hodr . S-0 A9 g b 4 B TE)
91.34 s,S-1 M =Rt [ 2 T HALLS Y R 4.
YT mME, RALI R FEH S 1M S2 &
%5 ,S-2 U R (0. 731 mm) 5 S-1(0. 742 mm)
e AHB A 2/2 BHACH) S-2 1 Z 9B 4 i 1]

Palls

il b

~ 20 .ff"{.v ‘)i’?"i“':(.?‘&' <
£ ooy eyn ﬂ‘ 3 (‘1«‘“
o A4 M e

| j.--f 3 "'v,:‘: e, ol v -.:x o

z 15 ol .}5"5:({3 NN RS 153.
W At ~.~ -1

r A cem S
i 1.0 ‘:':f}hfgé* e S22
& 3T S-3
i

0.5k« ee S
: s S5
——- $-6

0.0 1 L 1 L 1 1 1 1 |

0 20 40 60 80 100 120 140 160 180

AT /s

K3 AEZ)2E Y H G R P 2
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