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Comfort Evaluation of Seamless Knitted Fabrics with Hyaluronic
Acid Viscose Fibers for Spring and Summer

JIN Zimin', YU Le', CHEN Kun', ZHAO Mingtao’, WANG Xin'

(1. School of Textile Science and Engineering, Zhejiang Sci-Tech University , Hangzhou 310018 ,China;2. Zhejiang Bangjie
Digital Knitwear Co. ,Ltd. ,Yiwu 322009, China)

Abstract :In order to explore the wearing comfortableness of the seamless knitted fabric made of hyaluronic acid viscose for
spring and summer, the hyaluronic acid viscose yarn and four moisture wicking filaments were selected as research objects.
Four arrangement and interweaving ratio and two fabric structures were used to make the fabric, and the moisture absorp-
tion, quick drying, air permeability, moisture permeability and thermal resistance of the fabric were tested. Based on the
experimental data, the fuzzy comprehensive evaluation method was adopted and the weight vector was combined to establish
the fuzzy evaluation matrix for the five performances. The results show that the comfort of fabrics is affected by different
types of moisture wicking filament, yarn arrangement and interweave ratio and fabric structure. The fabric with the veil as
100 % hyaluronic acid viscose yarn and the weave structure as mesh weave shows the best comfortability.
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AR R AR, 25 U8 1l I oK 4 K 4y 7%

RAGREARCR . Stah HEE, 97800 5 AR
E2 9 LRI IR S L TR AT SPNIAE 7/ L AR PSR o

G IEPE TR . HAT, BORORE T 1 R LAy b
%ﬁ%iﬁﬁjﬁﬁﬁﬁﬁﬁﬁﬂﬂ)ﬂﬂﬁuno ﬁi/ﬂﬂf‘ﬂi&nn il
PRI TR B g A A I R e S B
%WL‘/{T*ﬁﬁELEﬁI%ﬁﬂk?@éJEEX’EUﬂS@J

i BE#E.2022 -02 -24; &ITHHE2022 -07 - 10,

EEWH : B Z AR IR QR TR (2021 -011)

P J8 43 I B KRR A ) B R AR A O P 2 DR
FEUIRENE L5 4050 B U — FlopT A R 3 B DR
SR W BTRR ™, 50 1 66 A 125 Y, 7 AER A o 38 2
BT R RG , AE R AR PR R, X

EEEN T 8(1965—) , 5, Hd%, Wit A i, FEW7 N 58-S 9780 BT . Email : kivenjin@ 163. com



- 378 - B K F IR #7 %
Pl mT LA Bz B3 AN TR) 1) 2515 3R 85, TR ot e 25 BRI =

N BRRE A RAR DAL N T o[RS IR R e — i AR
L AR YR, B PUEA R B SR
BRSO BRIV o (HEE D BRI R W, 3R
FRINBERRTE — E R b ] X AR B ik 21 PR 0 A
F, HLZ8 0 Bl bR 5 BHLJA R 114 R P 73 1 75 31
HE

AR AT S ) IR B IR R RE , SO s
WIRRAIRY SHEA K4 RAmKL  —E
PR 22 AR AR B 28 KR 22 255 R TS IR A HE)
FEANZU L A E5 A, M IE A8 S g i i 7 125, 15 31
SVPRAKE )y 5l TR A ST AT . 34
PR R R PR 1 B UME 3B R PR BE
REHEATIN, IRTEA R SL00 ik [H 3R 5 L) i 6
WEPERERI G R , N BIR IR B 2T 4 B 2=l Jogg ¢t
H= i O BIE A S I B AN o

1 #REGE

1.1 FERE5MNEE

L1.1 R4 HWREREKD (XFEEH
11.80 tex) , RYIIT-4EAE 25 2UA BRA v A= 7 5 4 21
K22 (LN 8.33 tex) , FMPHRYTL A BRA
AIA T TR IR K 22 (R B M 8. 33 tex) , 24 E ik
GARH A RA A AL BRARK 22 (LW EH
8.33 tex) , VLB SRAG AL A7 BR 28 6 A= 7™ 5 W i HE T
MK 2 (KRB N 8.33 tex) ML/ AR 22
(ZRBREN 2.22 tex/3.33 tex) , LGHRGERA IRy

N
=4

1.1.2 {LE  ME204E e 7 K, M4 —FC )
ZANER (1) A3 PR Rl LY -363 BUHAT &5, 1%
THFEA HL AR B A il ; SM8-TOP2 #IE 4 8 Tt
BEET LI, AR (L) BT SULER A BR 2> F il
13 YG(B) 871 7 A5 A5l 52 A, e Ko 4 41
B A58 T i v YGA6LE 7 3% A 1k I 3t A%
YG501D MR 50 A%, #7725 A BR 2
Al 5 YG606G 7 #ARH. 32 I 143, 25/l 77 Uk &

ZULART i
1.2 Ak RET

WKL Ft e 1 22 RFLIR
Kot SRR 22 R T i 221 it b
2, BRI B, e 2 2 i gh 1 5 g 2
HEB S A AL A5 D I 3 AL 4, 23 3liE
W A,BICo HARNZFIRF I 1,

Fz1 BEZHEKE
Tab.1 Factor level table
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Tab.2 Fabric sample scheme
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5" I K22 m( PIRMRFILD ) :m (R IR 22) =100:0 g R £ 21
6" Rk m( BIRIRFEILLY ) :m (IR £2) =75:25 FEFH A
7 RIM K22 m( BURIRFELLY ) :m (IR K £2) =50:50 [ 1R 2H 21
8" RILM K22 m(PIRMEFILLY ) :m (BRI K 22) =25175 A
9" TR K 2 m( PIRMRFICLY ) :m ( B 22) =100:0 FEHH L
10° R K 2 m( BIRIRFEILLY ) :m( —WEIR I £2) =75:25 o HR 2 21
1’ TR K 2 m( BURMRFELLD ) :m( — IR K £2) =50:50 P A
12 TR K 2 m(PIRMEFICLY ) :m ( B 22) =25175 o iR 2H 2R
13* MR AHET S 28 1 22 m( BIRIRFEILY ) :m (BHRHETTHR 4 K< 22) =100:0 R AR 2H 21
147 W IR AHET SR 28 1 22 m( PIRTRFEIELD ) :m (WIRHETT 2 K 22) =75:25 L
157 WA HHT R K 2 m( BIRPREFILLY ) :m (AR HET R 28 K 22) =50:50 o H 2 21
16" WA HETHR 4 K 22 m( BURRFEELY ) :m (BHRHETT IR K 22) =25:75 AR




%5 H

BT, 5 PR R AT e B R RAEAT R 0 AT AR IR

- 379 -

1.3
1.3.1

L1 Re MK
R X HR4E GB/T 21655. 1—2008 (%)

Zgh W E PR R PEE B 1 A 5 g
B AR R 1 TR K S K I ) LS
798

1) K SR R PRI, R 1 KPR
WO G e, PR AR R, B B 2 0 K
I FRE TR, KA 21 0. 001 g0 R IRARIR ORI 5
R A TR 1 L, BT KR

2) K YTHL ] SR 0. 1 s TR, 2 5%
MK i 7 22X T A2 KOG T I ]

3) W B 2 BE FZ/T 01071—2008 { 25 25 &
BN L ) SR FH B A0 R I A
BRI A TR R O

1.3.2  BFrmsX  ARHE GB/T 21655. 1—2008 (%
U T I 5 1 BRI A e

B B K AEURE [, SRR L R

He bk oy B AR ZE K, I B ) N B K o3 78 R

Jit
1.3.3 #FA X S8 GB/T 5453—1997 (LA
m

Al SUNE SR RIS ) Y T v, SR SR Y
) — % s 1) PR 0 3 Aot 2 A TR ) AR i
1.3.4 #Fi@MaX K# GB/T 12704. 1—2009
(gl 22 @E el o & 1 3 7
PR SR A AL e — i I 1] P 3 AR Y
iR A, TR AR

1.3.5  #rakgealX R4 GB/T 11048—2018
CHP2L, A PRET I M AR 25T 2ABH A BH i I
S8 (FEAAME) )1 SR BRI A0 2 e
THT A% 90 22 -5 3 L3 A 3R A 7 T AR AR B 2 L

2 ZR5HH

L) BRI PR O R A AR
SEVEREIIA S R WA 3,

x3 AYHERENKER

Tab.3 Test results of fabric performance

- &% AT R RGP FE S B/ B/ HAPH/
% i il /s mm HAE/ (g/h) (mm/s) [g/(m* - h)] [(m® - K)/W)]
1" 2.174 1.1 122 0. 149 116.90 316.608 0.014 9
2* 2.529 1.2 129 0. 166 229.00 320.671 0.013 2
3" 1.980 1.2 121 0.170 160. 60 318.021 0.017 4
4* 2.277 1.4 121 0.183 288.55 334.452 0.014 6
5* 2.558 1.0 130 0.191 199. 65 369.611 0.014 3
6" 2.114 1.4 128 0.172 122. 64 345.230 0.013 7
7* 2.396 1.8 131 0. 196 248. 65 328.269 0.012 1
8" 1.744 4.2 130 0.197 129.40 305. 300 0.0119
9* 2.174 1.1 122 0. 149 116.90 316.608 0.014 9
10* 2.569 1.1 133 0.193 229.78 322.226 0.015 5
11" 1.967 1.4 130 0.194 135.16 307.774 0.012 8
12* 2.370 1.9 128 0.200 258.61 298.763 0.013 2
13* 2.558 1.0 130 0.191 199. 65 369.611 0.014 3
14* 2.136 1.4 111 0.184 116.58 306. 537 0.014 9
15* 2.585 1.9 111 0.199 195.39 324.558 0.012 8
16* 2.167 2.3 91 0.200 110. 81 303. 887 0.013 1
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Relationship between fabric structural parame-

ters and fabric water absorption
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Fig.2 Relationship between fabric structural parame-

ters and fabric drip diffusion time
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Fig.3 Relationship between fabric structural parame-
ters and fabric wicking height

HIPE 3 ATLUE AR R A P 38U 80
JERNHERF N Ay > A5 > A > A IS A RILR K 22
AP s e R TE I R B v, SUH RS I vy
JER/NERF N B, > B, > B, > B, , RIS RFRE L0 1
TZ0 v By, 2L M RO TR R C
P HR ZH 21 109 2 40 8 W vy 2 L F B L L K
FRERM2ERNETF N A > B> C, RIXTZY) 050
o B SR B R DR 3R AN () 28 28 Py R AR R 22
HIE AT A5, 2180 08 W 7 e R 45 O (A, By,
C,) 52, My YRR BRI 5 R LR 22
LA 100:0 (1) J5a i L HES 2024548 Sy I HR 20 2L, 41
Y AR BE B U o
2.2 AYERTFES

PRAPE R T SR AR 2L Bl R R I S PR
ATIRE " W LIK YR H R R R Sk
Iy AR AGBN, UL SN T RE L. 2K
IR SCE R EHINE 4 PR

025

e e e
— —_ o
(=} W (=}
T T T

KO3 ZE R HA (g/h)

o

=

S
T

1 1 1 1 1 1 1 1 1 1 1 J
5 10 15 20 25 30 35 40 45 50 55 60
[ [i1) /min
B4 KkoBERERER

Fig.4 Line chart of water evaporation rate trend
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Fig.5 Relationship between fabric structural parame-

ters and fabric moisture evaporation rate
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Fig.6 Relationship between fabric structural parame-

ters and fabric air permeability
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ters and fabric moisture permeability
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Tab.4 Fabric fuzzy comprehensive evaluation results

A B{H
1" 0.397 1
2" 0.639 3
3* 0.377 7
4* 0.641 0
5" 0.751 6
6" 0.535 8
7" 0.727 8
8" 0.399 6
9* 0.397 1
10* 0.668 2
1t 0.537 2
12 0.642 5
13* 0.751 6
14* 0.408 0
15* 0.6327
16" 0.384 0
3 45 18
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