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Development and Unidirectional Moisture Conductivity of Warp-Knitted
Five-Layer Sandwich Cotton Shirt Fabrics
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(1. Engineering Research Center for Knitting Technology, Ministry of Education, Jiangnan University, Wuxi 214122,
China; 2. Jiangyin Fubo Textile Co. , Ltd. , Wuxi 214400, China)

Abstract:In order to improve the sense of restraint when wearing woven shirt fabrics and the uncomfortable feeling of
wetness when wearing shirt fabrics in summer, three types of cotton warp knitted shirt fabrics with unidirectional moisture
conductivity have been designed. Polyester of 8.34 ~16. 67 tex and cotton yarn of 7.29 ~9.72 tex were selected as raw
materials. To prepare cotton warp-knitted shirt fabrics with differing hydrophilic and hydrophobic moisture gradients, the
front and the back guide bars knitted loop and middle guide bar knitted weft insertion, forming the five-layer sandwich
structure fabric. At the same time, the wearing properties of the fabrics such as air permeability, drape and breaking
strength were characterized and the factors affecting the unidirectional moisture conductivity of cotton warp knitted shirt
fabrics were analyzed. The results showed that the properties of the three types of fabrics met the requirements of daily wear
of shirt fabrics and had good unidirectional moisture conductivity. Among them, the fabric sample with a moderate distribu-
tion density of polyester on the reverse side had the best unidirectional moisture conductivity. The one-way transport index
was 407.1% , the liquid water dynamic transfer index was 1 and the ratings of both had reached level 5.

Key words : unidirectional moisture conductivity, cotton warp-knitted shirt, structure design, warp-knitted five-layer sand-

wich structure , wearing properties
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Fig.1 Structures of the shirt fabric

WAL L R T TR AR, i T GB, #f£h2b
ART 0 S R, T3 M T AN 4 DAy 4 i o A a5 H ik,
DR TDREAN 23 58 A2 B SRR T, AT R 1 %0 3
AR %, SCHPRR A 28 4 2H R 45 1 2D 2k IOk IR

\‘ | o

(o)

B2 ZHmiTZERERLIEIhT
Fig.2 Lapping diagram of the shirt fabric
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Fig.3 Diagram of polyester distribution density on the opposite side



- 218 - M K F 9%
F2 EREBEIE
Tab.2 Materials and specifications of fabrics
1%/ Y/ g3 74
' FUTE 4257 JRRHBT i L/ % o :
(Y1758 cm) (H5)%/ cm) (g/m’)
GB, il %F A, 20.0
GB, W% E, 12.4
1* e 15.7 19.3 135.0
GB, —%F—2s C 33.8
GB, —z5—% D 33.8
GB, Wi %F A, 27.8
GB, W% E 16.7
# 2 2
— 13.8 19.3 150.0
2 CB, —%—2s c 27.7
GB, —%5 —%f D 27.7
GB, fi%f A, 16.6
3* o, W B 187 14.2 18.1 140.0
GB3 gﬁgé ’ ’ :
o E, 64.6
GB, —& —%f
GB, W%
AR R . E, 100.0 15.5 19.5 160.0
GB, %
GB, W%
iR . o 100.0 16.0 20.0 148.0
GB, %
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Fig.4 Photos of the warp knitted shirt fabric
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PR FEROR R R 100, 17 ~ 3 RS I 3 Brislkf o)
AT, DA S EAE R S 25 4
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Fig.5 Liquid water transfer curve of the fabrics

SRS IR = s oe S ou TR = 3¢5 ol 3 Ty
IKEFEA T — 2, A BA ) PR misCHh
BT 3 SRR MR 2 g DR S K A i 2k 1R ER
T /K AT B 25 S, B 3 T R4S H A B )
PEo 3 DR IR T, 5] B A7 76 i 28 AR 20, ikt 4
T AU B 8RR EF 4 T Ak B R B AR 5
B0, AR SR T LA

5RO AR, MR B v 21 il IE T TR] A 48 AR 40 B oA
ANTRY A1 5 JEE 22, 3K AL S B N SN2 B 4 i 7K Y
ERE. S AL 3 R K VRS, R
PR SR B2 A B B AR AL, n] WK H 22
I 2 R RE T ) B ] S R TR SR 5 L 7 H
HA —E RO K BEIE . B AR SRAE TRk 5 1] 538 1
R bR 22 AR ] IR KGE R R IR P4



- 220 - /8

%_:\;

%&

o8 %9 %

O HIE AR, S 7K 08 BR A Ak J LIS
S0 X TR 4 B o S R E 7 S K B A 1k BE
T1iEAT B BIPP S 3 AR AR T8 A T TR 7 3k
W3, H1Fe3 AL -3 BRI N 3 AR R
(RDAHT , L 2 TSR AR ] phy 4 B0 8 A PP 4k g 37
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Tab.3 Wetting time and absorption rate

s BRI ]/ WAKH AR/ (% /3)
b&m MW RSk TR

1 3.8 0.3 15.5 234.8
2* 2.7 0.3 6.9 19.2
3 5.4 0.3 14.4 261.9

3 FKIHCRHY fe R IR AR A B R LK 4,
R A KRR -3 FEURL T R 1Y fe KRR A AR A
], 2° DR L TR AR, 1] IR AR 1Y
R/INAA S i FH B2 THT #8248 0 A1 3 AT %, A 538
KA AT REX AT T2 . 3 DR T 21 A9 HL
HARFAR —E, B R WY BUE R /N B A
B R FOR I 3 TR
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Tab.4 Maximum wetted radius and spreading speed

THTAR A B i) £ 328 BE 1 085 K 3l 25 4% 386 fiE
PFOB R, PERE B . 3 SRR Y FA 1] SR AR S
IKENSAGIHAE I IR S . 3RS AT LI 3 R4
FHAZ HURHAR B AT IC 57 1) 5018 4% 128 8 1 MRS 7K 3l
AfEERE ). Horh, 37 DR JFURFAC LU 75 1 2 )
15338 e 1) A S K AL R ) 25 BT Bl , T 27 1
k18 B i S 0 A RO O, B ) R R RE AR, BE
BUF bR B S AN IR A
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Tab.5 One-way transport ability and liquid water dynam-

b =

Hi HY

ic transfer ability

. H ) L fE WKL RE

BRI TR BRI LR
1* 302. 1 4.0 0.9 5.0
2f 564. 4 5.0 0.8 4.5
3* 407.1 5.0 1.0 5.0

2.2 BESFEHZERRA RS

ORI T BT B 3 KA 1] 5 A 22 2 A 42 T
ABHESEBR T P A AT ATk, SCrp it — 25 R e A
TR B AR I PEBERE A

Wi g 5 A 1< A S R AR S Hir A 7 2L g
AP T 2 bR W 2408 J7 8O, THDREAY 5 B
U R SR, TR A R A A DR A
Wi PERE LR 6, 2 6 S5 R R, fE 9N 1) 4 275 16
3R U DR TR O L 2 R X
VR (iR Iy g , 1T 3" TEDRLAD 1Y TR Hh 4 28 11 5 A
DO RPARTOE N 2t LR Sl I A 1 S L e

- KRR/ mm P HOER/ (% /s) TR ZE AL LR (0 GB, R4 17
LR TRN LR TR i B, 1k, BT L 2 IR T KT 3¢
> 150 o0 21 109 AR, 3 BRI AT
CIN RS NEI NN NI = i S Y
Fz 6 TR R
Tab.6 Tensile breaking strength
Wrssi 71 fhx
4 = SEHAE/N CV 1/% X% CV 1H/%

Yh1n] i ) 21w ] 21w ] 1w ]

1* 415.20 356.40 1.78 4.26 68.66 100.89 4.94 5.09

2F 374.54 401.70 1.90 4.19 52.59 103.62 8.08 6.07

3 526.86 278.12 2.08 5.47 57.59 95.16 1.70 4.66

3 TR 4B S A RS SR D3 7, v Il
SRR, W2 TR BT s iy, iR 7 ]
1,3 AR 26 1) B S ZE i ] 2 A AR T 60°,
PR 3 Ak I HAT — 2 I e afe vk o Ak, it i

S G ] S A U R T A, IR D D 4 4 T
kR 2 P 2 o) A L 3 T R, 8 1) 20 £ 22 ) 1
S WRAE R, WO AR R S 10 1005, #8805
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Tab.7 Wrinkle recovery properties

AL ()
. AFEIE A e nl S A
ETRe)
2800 Hifn) i Hili)
1" 69.41 148. 80 67.72 114.20
2* 59.36 158. 69 66.92 160.70
3* 72.16 140. 12 77.72 140. 80

LB S L L OB R
SRR ARA 5,3 RGN 0032 = TR A 00 4 DL
F 8, th& 8 ATLIA M, 3" Mok B RY R T
VITEDRHRN 2° TR (3 0% b JEURHT &, KAR 4T 4k
(19 B T P 4 ™ i 37 IRk P AR 14 SR
R 3 3P R R, Wi A3 SR B R T 17
TR 27 TR S VR £, 20 1 T
Ufo 38 SRR, VDRI 37 R ) b J35 U K 22
SN LY P 0 T S AR — 3, T 2 TR £
TS P RS T PR PR AR 22— 4 Sk ml R I
VY EDRERT 3° IR 5 5 1 22 S/ A 4 A 1
5, TR AT

®8 HEHREBEBSMEMmEENL

Tab.8 Air permeability and wear resistance

9 BAF/ (mm/s) T PR
1* 501. 67 61

2" 554.93 53

3" 722.43 62

3 RS2 TR SR WL 6, 21y 8 dE
AR A R L 9 SRy B T2 2] TR AR
YIAEE IR T B2 R AR, W] 2 i S
PSSR, S0 8T R )N, B
K, B R, RS i i 9 A
6 I LAFE H,3 S IRHE A S I (1Y B T vk H e 3h
A A, B TR 27 DR G 435 R BT AR AR
Bl 25 SEOR K, TR 17 27 e A AR —
B, 3 DR B IR A IR SIS, R
BHIC HEA [A) T e S BUB AR PR R A )

(a) 3ENTADRHT A BT 14

1% 2*

(b) 3RS BT R
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Fig.6 Drape pictures of warp knitted shirt fabrics
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Tab.9 Fabric drape properties 21/ : %
. s aE
T OBmAN B BERAN B
1" 20. 05 79.95 35.21 64.79
2f 25.00 75.00 35.30 64.70
3* 37.35 62.65 43.08 56.92
3 % B

1) P 28 4 10 W6 A R 2540 J2 2 A 8T 1 RS A
T >4 4 JEORE BT %t A B 1) 338 1 ) 4t 42
T, BED A0 R 20 LR A D, AR AR o B8 42 il
P T 80 i T T ] 53 6 K 2 14 53 A 8 B, AT e
TE R 2P ) A R, v 27 TR A4 JEORC A 1L
1R 37 A B ) S P

2)3 FAFAZ HURHE K PE AT , B i) 3 38 E 5L
A UL, H I AT R 2 20 45 4 AR T BT
A5 4 B4 ) S TR R, A — 2 TR K B

3) ML A Iy 228 3 R S I | R A | T
PERGIREE SRR 3 SRR RA B 19 i 1 RE,
Fia B R TR 2 20K
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