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Correlation of Structure Parameters with Wrinkle Resistance of
the Worsted Fabrics by Regression Analysis

HUANG Sanjiao, WANG Hongbo *
(Key Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract:In order to study the relationship of structure parameters and wrinkle resistance of the worsted fabrics, the
structure parameters having effect on fabric crease recovery were determined first, and then wrinkle recovery angle of 21
kinds of worsted fabrics was tested by dynamic recovery angle tester. Principal component analysis was used for
dimensionality reduction on fabric structure parameters to avoid multiple colinear problems in multiple regression analysis,
and four independent principal components were got. The model of structural parameters and extracted principal components
was built with principal components as variables,the wrinkle recovery angle on warp and weft direction, respectively, and
the sum of angle on these two direction as the dependent variables. It was found that the model was feasible to predict the
wrinkle resistance performance. Based on the principal component analysis, it was found that the important factors of
affecting wrinkle resistance of worsted fabric were principal components Z,, Z,, and Z,.

Key words: worsted fabric, fabric structural parameters, wrinkle recovery angle, principal component analysis,

regression analysis

FRERRA RBEIEREG:, TR LR B, T R A R Dk, DL APy

1w A AR OE L, AR R E A5 5 4 A By 0 B
SRR T EOR Y . LR, B NS4S B Y
Al FBAE AN W R BOBT T 28 e s B OB R 7

KR HHA 2016 -05 -06; {&iT HHF:2016 -05 - 30,

FEIR AT S R ok
Praf I S AW 2 3 M o A v A AT A
o YA U™ B i U 9 AL, T B R PR

EEWE U R R EPHE R T RSTH (PAPD) s VTJR A Je it iR TRECAR .03 H (XIFZ/2015/1)

EE Ry 3% = WF (1989—) , 4, Wi -5

«BAEMEE : T (1963—) , J, #fz, LA . R 2T T7 100 9 D RE 25 3 RE BT L 95 SLEOR (D5 0B 7™ T

Email ; wxwanghb@ 163. com



48

FEH, ARG AT R S SRS LSR8 £ RS = 2 AT

- 353 -

S AT T 5 5 7 T 2 BB 48 ek 4 954
SR PRI, AU W 2 A 5 4 B i ) T
itz — ", RIS A0 240 o B B
IR RN 2 —

PR RS 5 B AU BB — O B
ABFIE I, SRS 25 B SO AR I AR £
(HETRMLW [ BB R RFT S5
TR B IR , OO0 e [ B 4 TR 95 T 42 2 PR 22 22 ol
FIHE AT R 2 35 bR I 2 BRI L SCh R
FH A 00T R 1A 4007 0 07 35 46 S5 470 e 3
S 1 2255 K 2550, S B e /A i . EL AR O
S A o R I B 3 A S
ST I 0T , 2 57 0 A0 15 T 318 2 i) ] 0
FRE WL B AU T R RS
1 #FR5H*E
1.1 HRE5NE
111 #8 2E8WMT/ LRGS0, T
TR R AR YIRS R,
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Tab.1 Specifications of samples

Befh G ex B (lm) VRIS BB SR SR s sy
- JEk} (#/dm) 2 i/ B4R B/ RIE/ % (gmd) 4
Gl B8 G 48 5% G © % % %

1 W100 39.9 39.9 600 600 248 192  1.33 13.04 17.36 63.29 49.00 81.28 191.6 Zi#EF
2 WI100 22.2 22.2 1060 1060 374 336 2.00 8.26 15.25 71.19 63.96 89.62 172.1 272 7
3 w100 22.2 19.2 920 860 404 376 2.00 4.76 13.04 76.90 66.56 92.28 168.8 22 7
4 w100 12.8 12.8 850 850 260 238 1.33 11.50 13.04 37.58 34.40 59.05 149.0 ZHEF
5 W100 12.5 12.5 720 720 377 334 2.00 7.41 13.79 53.85 47.71 75.87 189.1 272 7
6 w100 27.8 28.6 880 890 284 282 1.33 21.88 21.26 60.49 60.93 84.56 181.8 ZfiEF
7 WI100 25.0 20.0 1050 1050 380 374 2.00 9.91 8.26 76.76 67.57 92.36 185.1 22 7
8 WI100 24.4 24.4 680 700 340 300 2.00 17.36 4.76 67.85 59.87 87.10 168.8 i&EFL
9 W100 27.0 20.8 1020 1040 348 311 2.00 6.54 4.76 73.05 57.30 88.49 176.3 iBEFL
10 WI00 23.2 16.7 1100 1 120 414 3906 2.00 9.84 5.38 80.56 65.38 93.27 181.8 22 7
11 w100 23.2 17.8 1100 1 120 410 392 1.50 3.85 11.50 79.78 66.81 93.29 181.8 2/1 7
12 W9o8s2 12.8 20.2 850 830 338 328 2.00 7.41 5.66 48.85 59.56 79.31 165.6 EB4H&
13 W97S3  12.0 38.4 1300 1160 355 340 1.50 3.85 12.28 49.68 85.12 92.51 168.8 2/1 7
14 W96.553.512.8 22.2 850 850 358 288 2.00 7.41 21.26 51.74 54.82 78.20 165.6 £E4&
15 W96s4 25.0 20.0 830 830 362 338 2.00 4.76 10.71 73.12 61.02 89.54 168.8 H&
16  WO95S5 22.2 22.2 1080 1080 336 288 1.33  5.66 13.04 47.78 45.09 71.33 165.5 #@EY
17 WO95S5 19.2 19.2 1080 1080 430 375 2.00 13.79 16.67 76.12 66.38 91.97 92.0 22 7
18  WO95S5 9.1 8.8 1250 1250 454 376 1.33 13.04 15.25 55.33 45.06 75.46 75.5 4R
19  WO95S5 9.1 8.8 1250 1250 456 380 2.00 10.71 15.97 55.57 45.54 75.81 75. 8 Ak Rl sr
20 W94.5S85.511.1 11.1 1300 1 300 400 345  2.00 13.79 11.50 49.50 42.43 70.93 172.1 &1L
21 WO95S10 8.5 8.5 1280 1280 460 413 2.00 9.91 11.50 54.18 48.64 76.47 76.5 5
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2) Bk R T A B RS 5 min, HI T4
PrIRM A, KT 5 N;
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Tab.2 Results of wrinkle recovery angle test BN (°)
% T % m i n Z2[n] + £ [n] % 2 i 2w + Hiln]
1 168.50 166.38 324.88 12 161.72 165.73 327.45
2 159.88 164.76 324.64 13 160. 86 162.08 322.94
3 160. 70 163.18 323.88 14 164.56 161.85 326.41
4 161.63 160. 66 322.29 15 163.08 162. 44 325.52
5 164. 60 165.22 329.82 16 158.00 168. 60 326.60
6 162.70 168. 14 330. 84 17 161.00 165.90 326.90
7 164. 60 163.75 328.35 18 164. 80 165.10 329.90
8 162. 80 166.22 329.02 19 165.12 166. 13 331.25
9 164. 46 165.88 330.34 20 162.83 161.56 324.39
10 161.72 163.56 325.28 21 164.52 160. 12 324.64
11 164.78 168. 65 333.43
2.2 BMESHIERS %3 KMO 70 Bartletts 1%
T4 T 1 B — R B8 2k JE R ST Tab.3 Test of KMO and Bartletts
R RGARAERT Y (1 7 v o e 32 3 SRR 3 ot % KT H B
IR R A R B R 0B, St LA ™ s e o0
SRR R B TR T e M0 1 5 e 1 75,000
FrifE B AR 58 4 & s BL e JF IR R AR, AR 255 i 0.000

FLAWIN R R AN USRS SR e s E A N &
TIRUIRAER Y T EAF B, B 58 A AH G, [ i
RSN S = TR S R ) i1 TR
2.2.1 EmHyHRIR SCPHI SPSS Gt Hr it
R AE 73 BT J7 12 0 28 4o B o A A S Y 2 ) 45 4
SRATER T e e A R
A AT F 00T, K5 KMO (Kaiser-Meyer-
Olkin) F11 Bartlett , #3625 5 VL3863,

H12€ 3 w0, U & 454 2 50y KMO {5
0.618 >0. 5, 1)t B i & i 3= K 723 #1r ; Bartlett f{3k
TS AR FEAE SR Sig (Eh 0. 000, /N T 1 2 7K F{H
0.05, BEH & SR A A e A I TR T RE , 355 32 L
I35

iz IR -0 A v i T 2000 20 M ik, il BBk
AR T 1 B9 2 5, 2R 7 28 B Rk %
759, SE R T (I 1) 6
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Fig. 1 Scree plot of the fabric structural parameters

after main factor analysis
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Tab.4 Eigenvalues and cumulative contribution rate of the first four principal components

;4

2 % 1 2 e 3 4
GUWLFE(X,) -0.497 0. 565 -0.149 -0.505
LB L (X,) -0.346 0. 360 -0.188 -0.915
SRR (X)) 0.977 0.036 0.028 -0.081
IR (X,) 0. 964 0. 022 0. 061 -0. 009
2% (Xs) 0. 781 0.112 -0.203 0. 567
4% (Xy) 0.737 0. 256 -0.509 0. 544
HAZRE(X,) -0.106 0.222 -0.744 0.913
Z R4 (X)) -0.183 0.030 0. 920 0. 085
iR (X)) 0. 057 -0.031 0. 862 -0.151
Zn B (X)) -0.024 0. 901 0. 064 0.242
i B (X)) 0. 149 0. 864 -0.078 -0.210
MEE(X,) 0.072 0.987 -0.030 -0.008
T B (X 13) -0.526 0.516 0.521 -0.249
LRSS 4.759 3.234 2.076 1.982
W E TR % 28.913 24.878 15.971 15.249
BT TR % 28.913 53.791 69.762 85.011

4 PSR RAE R4S T R4
YZR AT, DATIT AT AR 2144 32 A3 i 238 2053 R
Z, = —0.497X, -0. 346X, +0. 977X, +0. 964X, +
0. 781X, +0. 737X, —0. 106X, — 0. 183X, +
0.057X, —0. 024X,, +0. 149X, +
0.072X,, -0. 526X, (1)
7, =0. 508X, +0. 360X, +0. 036X, +0. 022X, +
0. 112X, +0. 256X, +0. 222X, +0. 030X, —
0.031X, +0.901X,, +0. 864X,, +
0.987X,, +0. 427X, (2)
7, = -0.149X, 0. 188X, +0. 028X, +0. 061X, —
0. 203X, - 0. 309X, 0. 505X, +0. 875X, +
0. 862X, +0. 064X,, —0. 078X, —
0.030X,, +0. 321X, (3)
Z, = -0.390X, —0. 782X, —0. 081X, —0. 009X, +
0. 509X, +0. 486X, +0. 723X, +0. 085X, —
0. 151X, +0. 242X,, - 0. 210X,, -
0. 008X,, — 0. 249X (4)
FW Z, e e I EATHET X > X, >

Xs>Xe > X3 >X, >X, > X, >X,, >X, >X, > X, X0
PIE Z, RN FERGDIRE (X,), Sk
(Xo) 2 (Xs) 265 (Xe) A (X)) 5 M8 TS,
AU R A 13 DMASEEY 28. 913% , it v] L&
TS ADNSECER R T iR 2 R sV REHERE i
AR R 1 SO REHEREEE I 7

TRy Z, AR E R ST HEE N X, >
Xp>X >X, >X;> X, >X>X, >X, > X, > X, >
Xy >X,o RIE Z, R/MY FE R BB (X)), 418
KB (X)) B RE (X)), BEVPEHBE (X)) , W%
JE(X5) S ANHEbR, TR A 13 DA ER
24.878% . HILATLAFE H, F 5 S HCH 2 T4
WY EE AR IR bR, D] LIS 8 2 % Ol

T Z, A7 ERYEGTHEY 8 X > X >
Xo>X3> X > X > X, >X, >X,, >X,, >X, >X, >
Xyo WRIE Zy R/ R 2 m 2145 (X)) , 4 [ 21
46 (Xo) (HARRB(X,) L (X)), % (X)) 5
ANFERR, AT LU R AT 12 AR R 15.971% . i
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Y, =163.664 +1.220 Z, +1.820 Z, -
0.516 Z, +1.301 Z,
ZIAH 7R F =10.738 ,P =0. 000 <0. 01, ¥ Bi% )7
FAER %, Z, WH REK %« =4. 588, P =
0.000 <0. 01;Z, (A EH REK 5 ¢ =3.279,P =
0.004 <0.01; Z, (T ZBK K ¢ =3. 075, P =
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R,
2.3.2 IgobaarswmifanEasy L
TG Z,,2,,25,Z, AR, AT mE A Y,
SRAR i, AT Z2 00 A 534, EESr B T AR
Y, =164.453 +1.546 Z, +2.545 Z, -
0.707 Z, +1.435 Z,

ZIEH R F =10. 418 ,P =0. 000 <0. 01, $iHi% 7
BEFRE, Z, MRHREKE ¢ =4.305,P=
0.000<0.01;Z, fyIalH R ¢ =2. 614, P =
0.008 <0. 01; Z, [0 REK TG ¢ =2. 427, P =
0.026 <0.05, Uil Z,,Z, (11815 Z2 80k ik )
2K, Z, 0 a1 H 2R 0k g6 3k 3 B 3 AKCF 6T
G 97 R [l B A R RE S A K

233 IR L2 GW SO A )N
Mo VAERIr Z,,7,,Z,,Z, EAS R, S e m AT
MG f 2 Y SR AR R, 4T 2 o0l 50, dsr
[l 7 R .
Y=322.116 +2.765 Z, +4.365 Z, -
1.223 Z, +2.736 Z,

ZENA )R F =10.383,P =0. 000 <0. 01, B BHi% )y
BAER B, Z, RH R ¢ =4. 710, P =
0.000 <0. 01;Z, f[EIH RECK I ¢ =2. 983, P =
0.008 <0.01;Z, Ayl 9 REAEH: ¢ =2.952,P =
0.009 <0. 01, Bl Z,, 7, , Z, 18] 13 2 50k 6 ik 5]
w2 ACE TR 4 B A P Akt e R AR w
(TE

& E R 5 P 01 & fh 2 8] e A 4347 SR
BSEE A, R Al B A 32 o R 2 5 ) el 4y
B, B LB i el 5 5 e sk = 9 sy
Zy WM. Zy BIRTEA Y S5 S HUR R iy 5T
HRRAR (RAE IR R A B Z, RS0 REOFA
3 B2 S TR 2R B R2 W, R SV B A 1 e Y
AR

3 % 18

V)t 3o e i 7 3k, 3R T 4 A4 R,
R AT RE S SR 4 D ERa i
i BEHESEE DR, AR I, SR AR I LA KR
HAREN T, /T RUE X 4 DRI B I AE S AL
AXTH BRI E5H

2) BRI Tl 2 i A 4 e 52 A, A 1) T A
[ 52 £ L) e 22 45 1) 4 45 (0] 52 A =2 1 22 ) 2 7 e [l
VA5 RS, AR P B B = oA o B
AT A FERG 25 6 S RS TE = S 1S Y, 17—
P LB AT LU T 2540 2 BB 23 B 4 e R A T
RO, DT SRy A = Rk e SR S

3)EWGr Z,,2,, Z, 1A Z RO Ik B HE
FOKF R TR YT R [ PUAR T RE R R R .
WGy Z,, 2, , Z, 1A AR SO 06 K B 2 A
THGT RS [ PL Al M RE R A K. I Z,, Z,,
Z, 31X 3 A R ARG Y R AR P RERS AR,
T ATERA 202 Fi B | 4R ) 5 5 R R A B T
S HON T, X P ERERZ R

S0k

(1] BRIV =B ok i i i 5 e 22 () ]. B4R
$,2000,28(1) :4-8.
CHEN Huaizhi. Review and prospect on the development
of domestic wool fabrics[ J]. Wool Textile Journal,2000,



48

FEH, ARG AT R S SRS LSR8 £ RS = 2 AT - 357 -

(2]

(4]

(5]

(6]

(7]

28(1) :4-8. (in Chinese)

PR LT, R0 [N R B s B 5E S R )
[J]. B ,2006,34(3) :53-56.

CHEN Liangyu, WU Weiwei. Research and discussion on
the design characteristics of foreign wool fabric[J]. Wool
Textile Journal ,2006,34(3) :53-56. (in Chinese)

Abo EI-Ola S M, Ibrahim N A. New approach for easy-care
finishing of woolen fabric[ J ]. Polymer-Plastics Technology
and Engineering,2005,44(6) :1203-1215.

LIU Chengxia,FU Yaqin, WU Niying. Novel testing equip-
ment for fabric wrinkle resistiance simulating actual wear
[J]. Textile Research Journal, 2014, 84 ( 100 ):
1059-1069.

e, R AL, AV A2, . ZUH 3T A 1] 52 7 g A 5
[J]. BYRHE,2007,35(3) :54-57.

WU Yan, LAT Kan, SUN Runjun, et al. The test and
research of fabric wrinkle resilience [ J ]. Wool Textile
Journal ,2007,35(3) :54-57. (in Chinese)

SHI Fengjun, WANG Youjiang. Modelling crease recovery
behaviour of woven fabrics[ J]. The Journal of The Textile
Institute,2009,100(3) :218-222.

LN WIS B LS IR TERE 5 45 2 40
FR[T]. 9541244 ,2006,27(11) :86-89.

JIANG Weiqing. Relationship between the comprehensive

wearing characteristics and the structure parameters of

light weight worsted fabrics [ J ]. Journal of Textile
Research 2006 ,27 (11) :86-89. (in Chinese)

K. B R B LW SRS B LXK 8 32 % W
FITkL] ] BYIFHE,2012,40(9) :54-58.

FENG Jianyong. The subjective and objective classifyca-

—
[e e}
[

tion method of the handle of polyester/viscose blended
wool-like fabrics and worsted fabrics [ J]. Wool Textile
Journal ;2012 ,40(9) :54-58. (in Chinese)
[ 9] skmels. 2P s I Z MR R [ D], 8 LM K
22 2008 :22-23.
[10] E75, Xgsr Wk andn , 5. JLFU0) 75 2L P 4 1ml
BRG], 972154 ,2013,34(2) :55- 60.
WANG Lei, LIU Jianli, PAN Ruru, et al. Dynamic meas-
urement of fabric wrinkle recovery angle by video sequence
[7]. Journal of Textile Research,2013,34(2):55- 60.
(in Chinese)
A& HP, SO, WIRZP 2R Usterr T 45 5 32 A

TR ] . 9780541 ,2012,33(3) :3843.
GUOJin,DONG Suozhuai,ZHOU Wenlong. Application of

—
—_
—

[

principal component analysis for test data of linen yarns
with Uster[ J]. Journal of Textile Research,2012,33(3) .
38-43. (in Chinese)
[12] AR, A IREE. SPSS B SR [M . dbat: Blho il
fikt 2015 :133-140.
(TS 4 TR E 4k )



