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Structural design of Janus fabric and its unidirectional moisture conductivity

SHAN Mingjing, AN Chungeng
(School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: To solve the problems of low production efficiency and poor stability of preparation methods for traditional unidi-
rectional moisture conductive Janus fabric, Janus fabric was constructed using modal and polyester fibers with
differences in wettability. The influences of structural parameters such as number of junction points and fabric
weave on the basic and unidirectional moisture conductive properties of Janus fabrics were investigated. The re-
sults showed that Janus fabrics could be made of modal and polyester fibers by weaving. Unidirectional moisture
conductivity of fabric got worse with the increase of the number of junction points. Unidirectional moisture con-
ductivity of plain fabric was better than those of 2/2 weft—backed plain and 2/2 twills fabric. When the number of
junction points is 1 and both sides are plain weave, unidirectional transfer index of Janus fabric has reached
382.72, and unidirectional moisture conductivity is relatively optimal.
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Fig.1 Mechanism of water transporting for Janus wettability
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Tab.l Design for Janus double-layered fabric
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Fig.2 Weight per square meter and thickness of

different fabrics
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Fig.3 Average pore size of different fabrics
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Fig.5 Curves of evaporation—time of different fabrics
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Tab.2 Moisture evaporation ratioes and evaporation rates of

different fabrics
WSS RN FER A/ (g+h™)
M1 10.57 0.353
M2 9.67 0.341
M3 9.19 0.335
M4 10.67 0.387
M5 11.34 0.532
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Fig.6 Static water contact angle of different fabrics

] 6 AT LLTR H, T J2 Kl A7 kT 900,
INT 1500, UEITZIRRBLBUK T . SAURIZ K% il
ByINT 50, )= R IR SEK Y 5 W) — I
K, — TSR BT Janus TEIRPEZEHE, BT,
ARSI T 5 4 Janus 219
252 FHhEKRERRA T

5 HAWR SR IZFS/K IR A 2N 00, Joik



—40 -

XOW Tk K ¥ ¥

43 4

3 sh AR FE Rl A, R, A3 B e 48 2 1 3l A K $
fili R o ASSOERBERE N 0 s K EE Al A A R 0° R I TH] 452
PR AR A LR ERRT ] . & 7 235l /R T 5 41 Janus
ZUYIFR)ZK A%l A Bt P [ 25 T ) ity 2 R WL

160

14055_"‘
120F =% v
> 1 ¥
= 100F % « :
& L rs —=— Ml
& 80 —— M2
g 60 —— M3
T S —— M4
0k * ¢ - —— M5 |
0 H b : 1 1 1 1 1 1
o 1 2 3 4 5 6 1 8
isf ) /s
(a) 7K Ak - AR Ak
) 53 . 63
ML Os 1.46s 1.53s 1.60s 1.63s
0s 093s  096s 0.99's 1.03s
M2.
0s 0.16s  046s 0.56's 0.60's
M3: n n
L**
0s 5.76s 6.50s 6.53s 6.56's
M4:

s 0s 500s 6365 7.03s 7.13s
N - T - R - W W—
(b) FMH LA
B 7 FELMNEL SkEMA—AEE g R RV ESG
Fig.7 Curve of contact angle—time of polyester layer for
M1-MS5 and graphs for change of exterior

A7 AT DA Y M1 M2 M3 #4322 fish Ff R st ]
/T M4 M5, [R5 2/2 didSER 2/2 RIS EL, F
SUH VR YR FLBR B/, 75— 8 Y Bl B A
JIBEE B AR, L, M1.M2 M3
PR RN SR T M4 S, R AR I B 448 )
VEF R T OFAPIR A I A N3 B TR 5
] B B AN LB RIS 454k o A M1 M2 M3 942 fik
fa—H AL R 2R RT Bl Bt s B RO 3G T, 2
Sl A AR T) AR A, T 2 R e A, 22 Mo A1 78 Ak R
Tl 3R T REE A S R AR N, S R B2
2 H BTN MR 25 SN BT 2 i A AR R R]
AR, AR AR o
26 LYHEESFIEERE
2.6.1 AKEEA

P8 Sk 43 ) 7 145 2 ) R B AR 2R A s 7K s 20400 1)
RS KRIED

& 8 IZORE T H/AKEIEE LA 5 4
Janus 239 NIRLE MK B, SEAR R T 1) 5 /K KT

ezl B

fix i
i3 t

=N B

=g =

s

by

(a) M1 4%y

1&? iﬁ

r=x =x
=) =y

s

T

(b) M2 814

f ¥ E 1

k=x k=s
15 ]

(¢) M3 21

i

S

fix ¥ E is

i i

i

S

(d) M4 21

ik %
T S

5 i
(e) M5 4%y

E 8 MI1-M5RLRERKERFEE
Fig.8 Annular graph of moisture content of M1-MS5 under

s

T

final condition

LS T, BAR RIS K A I BE AR R T 5 K = K
TURLS T, VAWK 43 S0 ) 1 DT M 2 1 A 28 T ]
T P - P AR R T A% 38 T AEAR 5 1) K o i A%
16 2352 B — 5 (IBELAS: , F2 30 K A5 A B i vk

T WIS ST I BN Janus B
JK - R SE N, AR SOR M1 M2 M3 iR 2 Al
M1.M4 M5 8 2H 1 B K - ] A8 i e ol 2k A T
Feds, i 9 s

H 9 FTLUE Yo FECH 4L 3 Fh8i M1,
M2 M3 1, M1 SV R 7 1) 8 7K 43 i ach A
R AR S K R 22 R, M2 IRZ, M3 SR/
BT M1 B i K PR RE DL T M2 M3, M1 148 TR
B oMK 5B E B SR, AR 7 10 bRk s
G E SRR T HL, B B B R . It



24 PR, 25 Janus SV SE R R R ) SR MERE - 41 -
1200 ENY R B 202 SR M4 IR 2,212 #ardly)
1000 M5 S5H i Al , R, M1 B0 T8k, 25 5K

o 800 A NS T A% 338 B SRR T o T AE 7K 43 AR R T )
L oow BB RS, 20 Z)5,M1 b FREMS
€ a0 IKETE = F s, FKE2EE M5 B, M4 IR,
20014 M1 fe/ho XJEH T2 W imai 2R, 4
% Wi P B B4l AR K N—8, FEK o T )i
s BT, M1 R BN KR =3 TP B KB, 0 7 3
(a) M1.M2 M3 $&Z Mk IR B R, o8 B2 3 B 4045 ) i F a1 i 4
T A%, PRI, M1 1R 3 T 18 75 7K B 2 e v, 1 B 4L
HAV TR B ANE AN, 318 T K XU A% 4
ﬁ e 1. M5 HFBANEERER, =R TBLE S/, %)
p TR [ LS AL VR 1R IR, 7K 43 AT AR BEARUR
T A b
2,62 Fethidiga
o RIS e BH AR 10 B
(b) M1.M2.M3 BE{RARmEK DS 35871
1200 3501 m o 300.13
— M1 3 — M4 R 300 266.24
1000+ -*MliF?@ﬁﬁ M4 T f‘g 250k +
< 800 o § 200+
5 I 1s0f
4*%* 600 = 100
& 400 501
200 " M2 M3 M4 M5
0 JTMSFREL kb
0 20 40 60 80 100 120 (a) Tl
HiF /s 0
(¢) M1 M4 M5 B4 MK -501
—100F
1200— IS M4 i ﬁ -150
1000 M1 _F i - M4 K| jz:g -200
R \ ‘g 2501
& 300
£ 600 -350F
S ool i -400 -330.58
(o e T M1 M2 M3 M4 M5
200 b
0

HiF /s
(d) M1.,M4 M5 FfCRMImEK
9 AELRYNEKE-ITEZK Lk

Fig.9 Curve of water content—time of different fabrics
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