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Wearability of graphene modified nylon knitted fabric
YAO Xinxin CONG Honglian GAO Zhe
( Engineering Research Center of Knitting Technology Ministry of Education Jiangnan University Wuxi 214122 China)

Abstract: In order to research the application of novel graphene modified nylon yarns in weft-knitted underwear
fabric graphene modified nylon knitted fabrics with different yarn materials and different knitting structures were
developed and the wearability of graphene modified nylon knitted fabrics was compared with that of normal nylon
fabrics. The regraphitization of graphene was found by observing the surface structure of graphene modified nylons
through Scanning Electron Microscrope ( SEM) . It could be found from comparison tests of graphene modified nylon
and common nylon that the mass loss rate of graphene modified nylon fabrics is nearly 1/6 of normal nylon fabrics
and the wicking height of graphene modified nylon fabrics is about 3 to 4 times of normal nylon fabrics. Moreover the
water vapor transmission rate of graphene modified nylon fabrics is nearly 1.5 to 2 times of normal one showing
extremely fantastic abrasion resistance and thermal-moisture comfort performance. On the basis of fuzzy matter—
element analysis comprehensive performance index of graphene modified nylon fabrics is generally higher than that of
normal nylon fabrics showing the outstanding wearibility with a peak value of 0.984.

Key words: graphene; nylon; knitted fabric; wearability; fuzzy comprehensive evaluation
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Fig. 1 Morphology of conventional nylon fiber and
graphene modified nylon fiber
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Tab.1 Fabric specification parameters
/ / /
( 5em’) “Sem”) (g
1 + 100 215 0.83 172.83
2 + 82 131 0.84 176.54
3 + 85 140 0.90 269. 00
4 + 120 225 0.83 300. 63
5 + 98 160 0.84 216.25
6 + 98 163 0.93 278.78
1.3
SM8-TOP2 MP2 ( 1~6
« ) ) CRE
( ) Y522N ( 100 mm/min
) YG 502N ( 10
) HD4219 ( GB/T21196.3—2007 {
) YG 461E ( 3 : p)
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1 : p) YG 502N N
300 g 350 $
350 N
3 2
N
o 2.2
GB/T 5453—1997 3 o 3
> YG 461E
20 cm’ R
100 Pa (20 £2)C
(65 £2) %
10 o
FZ/T 01071—2008 { G, -G,
) (20 £2) C (65 +3) % [% == 100 (1)
HD4219 1 G, G,
20 min 3 o
3 o 3
GB/T 12704.1—2009 { Tab.3 Abrasion resistance data sheet of fabric
1 : p; YG6011 /mg /mg 1%
1 2 852.32 2 851.06 0.04
38 C 90% . 2 2299.20 2297.08 0.09
3 2 150.24 2149.32 0.04
4 3972.56 3961.46 0.28
5 3 686.46 3678.46 0.50
2.1 6 3562.48 3 553.88 0.24
2 o 2
10
o 3
6 2 2 o
5 3 3 6
2 o
2 10
Tab.2 Single and 10 times tensile force value of fabric .
10 2.3
/N /N /N /N 4 i
1 2.6 2.8 3.0 2.7
2 2.7 7.0 4.2 7.3 ’
3 7.1 3.6 19.2 5.4 °
4 2.0 1.8 2.2 1.9 3~4 2~3 2(a)
5 2.5 2.1 3.1 2.1 2 2(b) 5
6 3.2 2.2 7.7 2.2
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Tab.4 Pilling performance test results of fabric . 6
/ o
1 3~4 N 6
2 4 ° Tab.6 Test results of moisture and water vapor permeability
3 4 . .
of fabric
4 ~ S
s _ /em /(gem?-(24h) ")
6 N
1 8.68 12.08 5177.680 5474.760
2 18.17 19.00 5262.560 6479.173
3 19.00 20.00 5050. 360 6 139. 653
4 5.00 5.21 2 857.627 3 098. 120
5 5.87 5.90 3734.720 3 819. 600
6 6.41 6.62 3 621.547 4 244.000
6
(a) IXFE2 (b) i#5
2 2.5
Fig.2 Fluff and pilling of fabric 2 and 5
2.4
N o 5 6
9
5 0
Tab.5 Permeability test results of fabric
/(mm *s™") 3
1 170. 40
2 271.13
3 348.92
4 83.13 N
5 63.44 X N
6 97.65 .
2.5



v40%)

55 10 Vol.55 No.10
2018 10 Journal of Silk Oct. 2018
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pH =1 - /j=1wiAij (6)
10 Zij o
8
8
A A A Tab.8 Table of European approach degree data
AY AY AY pH/
N Cl~C9 1 0.57717
. 6 J J 2 0.836 3
i i R 3 0.984 0
(2)(3) 4 0.129 4
5 0.1195
( 2) ( 3) ’ 6 0.414 1
xi' - xmin
r;y = X I . (2) o
X X 3 1
= max I} 3
Y xmax _'xmin ( ) 4
: rij max min
. o 1 2. 4 5
o (4)
(5) °
o
v, =— (4) o
X;
v;
w; =7, (5) 4
.Zdl”i,
X, o
7 o
7 ;
Tab.7 Weights of various properties 1)
Cl 0.1938 2)
C2 0.1215
3 0.1777 ’
C4 0.041 6 1/6
cs 0.1311 3~4
Co6 0.1188 1.5~2 °
c7 0.1144 3)
8 0.046 4 T ]
C9 0.054 6
(6)
o 1
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