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Coloration characteristics and influencing factors of colored spun fabric
based on primary-color fibers blending

YUAN Li' > DAI Qiaomin’ FU Shunlin® ZHENG Liwen' YAN Yuchen®*
(1. School of Electronic and Electrical Engineering Wuhan Textile University Wuhan Hubei 430200 China;
2. State Key Laboratory for Hubei New Textile Materials and Advanced Processing Technology Wuhan Textile University
Wuhan Huber 430200 China; 3. School of Textile Science and Engineering Wuhan Textile University
Wuhan Hubei 430200 China; 4. Electronic Information School Wuhan University Wuhan Hubei 430072 China)

Abstract Aiming at the problems of low efficiency of color management and long transmission cycle of
color samples in color spinning industry a colorimetry index joint model based on discrete Fréchet
distance criterion and color difference analysis formula was proposed. Meanwhile based on cluster
analysis theory the discriminant criterion of colorimetry index based on "intra class distance" and "inter
class distance" was established and used for the analysis on the coloration characteristics and influencing
factors of colored spun fabric based on primary-eolor fibers blending. The results show that the joint
model and discriminant criterion of colorimetry index has ideal stability and adaptability. When the
quality ratio difference of primary-color fibers is greater than 1% the colorimetry index of colored spun
fabric has significant difference. At the same time the difference of length type and twisting
coefficients of primary-color fibers will cause significant differences in colorimetry index of colored spun
fabric. The result has a positive guiding role in final establishment of the prediction model of the mixed
color of the primary-eolor fibers and the practice and production of color spinning enterprise.
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Tab.1 Parameters of experiment samples ) Dw( DI AU (i, i) ¢
% (a b)
17001: 95.05; 3.93; 1.02 y Dy = AUg(J, J,) J
17002 94. 60; 3.90; 1.48 ) ..
i ’ a b , D) i = AU 1
17004* 93.60;  3.90;  2.50 (ab) o " el 1))
17005* 93.10; 3.90; 3.00 tJ
17006* 94. 96; 3.06; 1.98 o S, =1
17009* 93.38; 4. 60; 2.02 S =0
17010 92.90; 5.10; 2.00 ' !
17011* 93.90; 4. 60; 1.50
17012* 94. 00; 3.53; 2.47 3
17015* 94. 00; 3.53; 2.47 :51 mm
17016* 94. 10; 3.90; 2. 00
17017 94.10;  3.90;  2.00 3.1
17018* 92. 00; 4.00; 4.00
17019* 90. 00; 4.00; 6. 00
17020* 88. 00; 4.00; 8. 00
17021* 90. 00; 2.00; 8.00 o 13
17022* 89. 00; 3.00; 8. 00
17023* 88. 10; 4.00; 7.90 )
17024* 91. 00; 3.00; 6. 00 °
17025% 92.00; 2.00; 6. 00
17026* 88. 00; 4.00; 8. 00 :51 mm 1%
17027* 91. 00; 3. 00; 6. 00 51 mm
17028* 92. 00; 2.00; 6. 00 :51 mm °
17029* 94. 30; 3. 80; 1.90 60 0.94% 1.00% 1
17030# 94. 00; 4. 00; 2.00 65 R . 17001# 17002#
17031* 94. 00; 4.00; 2.00 75
17032* 94. 30; 3. 80; 1.90 80 J
1% 17009*  17010*
2.2 ;

X-—rite COLORI7



10

e 4]

2
Tab.2 Quality ratio difference of primary-color fibers

and significant analysis of colorimetry index

S,
17004* 0.619 8

3.2314 1 0. 80
17012* 0.836 7
17001* 1.401 3

1.067 8 0 0.94
17002* 0.499 1
17009* 0.454 3

1.5273 1 1. 00
17010* 0.419 8
17004* 0.619 8

3.480 2 1 2.00
17011%* 0.360 6
17005*% 0.2829

4.367 6 1 3.00
17011% 0.360 6
17006* 0.513 6

10. 708 7 1 4.12
17010* 0.419 8
17020% 1.1320

0.308 1 0 0.20
17023% 0.519 2
17021* 0.259 9

4.5533 1 1.00
17022*% 0.202 4
17020% 1.1320

3.944 6 1 2.00
17022* 0.202 4
17021* 0.2599

8.592 1 1 3.00
17023* 0.5182
17018* 0.4153

4.1272 1 4.00
17019* 0.576 1

1

Fig.1 Quality ratio difference of primary-color fibers and
spectral color rate curve of colored spun fabric.

(a) 170017 and 17002*; (b) 17009% and 17010*

3.2

3

Tab.3 Character difference of primary-color fibers

and significant analysis of colorimetry index

St
17012* 0.919 1 138 mm
3.469 2
17015* 0.499 4 151 mm
17020* 0.805 1 138 mm
1.8759
17026" 0.617 5 151 mm
17025% 0.647 9 138 mm
1.519 7
17028 1.364 2 51 mm
17024* 1.1353 38 mm
3.249 6
17027% 0.688 5 151 mm
38 51 mm)
2
2

Fig.2  Character difference of primary-color fibers

and significant analysis of colorimetry index.

(a) 17012* and 17015%; (b) 17025 and 17028*
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Fig.3 Abnormal aggregation and heterogeneous fibrous mass
of primary-eolor fibers. ( a) White fiber aggregation; ( b) Red
° fiber aggregation; ( ¢) Black fiber aggregation
4 o
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Tab.4 Type difference of primary-color fibers and Fréchet
significant analysis of colorimetry index
S, « »” « ”
17016* 0.497 0
9.088 3 1
17017* 0. 667 8
27
3.4
. 1)
o 1%
4 5
o 10 20
5 2)
Tab.5 Twisting coefficients difference of primary-color 2 38 mm
fibers and significant analysis of colorimetry index 51 mm)
S, 1
17029* 1.276 7 ;
2.444 9 1 20
17032* 0.446 1 3)
17030* 0.605 7
2.259 5 1 10
170317 0.819 5
3.5
17004*  17012*
17025% 17028 FZXB



10

e 43 .

J. 2015 43(6): 49 -
52.
YAN Xuxin HUANG Yugiang YU Wenhan et al.
New fine blending process procedure study of colored
spinning ] Cotton Textile Technology 2015

43(6): 49 -52.

J. 2017 38(7) :44 -48.
CHENG Lu MA Chonggi WANG Yujuan
Application of colored fiber mixed models in gray spun
yarn J . Journal of Textile Research 2017 38(7):
44 —48.

et al.

I 2017 45(3) :41 -
43.
LIU Dongsheng WAN Zhen WU Aier. Influence of

blending method on colored spun yarn quality and fabric

style J . Cotton Textile Technology 2017 45(3):
41 -43.

. Stearns—
Noeche J .

2017 38(10) :25 -31.
WANG Yujuan MA Chongqi
Matching color technology of color blended yarmn based

LIU Jianyong et al.

on modified Stearns-Noeche model J . Journal of

Textile Research 2017 38(10) :25 -31.

D . : 2015: 31 -50.

10

ZHAO Yu. Study on fabric coloring law based on
primary-color fibers blending D .
Universtiy 2015: 31 -50.

WEI Chunao WAN Xiaoxia LI Junfeng. Color

prediction model for pre—olored fiber blends based on

Shanghai: Donghua

modified Stearns—Noechel function ]
Pigments 2017( 147) : 544 -551.
COOK Atlas F DRIEMEL Anne SHERETTE Jessica
et al. Computing the Fréchet distance between folded

Dyes and

polygons ] . Computational Geometry: Theory and
Applications 2015 50:1 - 16.
Fréchet
I (
) 2016 41(3): 408 -414.
GAO Xiaojie JIAN Ji DAI Xiaoai et al. Spectral

curve matching application analysis based on Fréchet
Geomatics and Information Science of
Wuhan University 2016 41(3): 408 —-414.

LI Qizheng ZHU Chengyan.
measuring methods for yarn dyed woven fabrics ] .

Advanced Materials Research 2012 441: 651 —655.

distance J .

Comparison of color

J. 2014(17) : 17 -22.
LI Qizheng JIN Xiaoke ZHANG Shengcheng et al.
Application of digital color measuring methods to color
evaluation of textiles ]
2014(17) : 17 -22.
LU Yuzheng GAO Weidong LIU Jihong. Color

separation for colored fiber blends based on the fuzzy C—

. China Dyeing & Finishing

means cluster ] . Color Research & Application

2012 37(3): 212 -218.



