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Analysis on blending effect of colored fiber in digital rotor spun yarn

YANG Ruihua HAN Ruiye XU Yaya XUE Yuan WANG Hongbo GAO Weidong
( Key Laboratory of Eco-Textiles( Jiangnan University) — Minisiry of Education Wuxi Jiangsu 214122  China)

Abstract In order to study the influence of blending ratio and feed positions on fiber blending in digital

rotor spun yarn five kinds of cotton color blended yarn were produced and the slices of the yarn cross—

sections were prepared. The vertical and horizontal microstructures of the yarns were observed. The fiber

Hamilton indices were calculated. Considering the surface structure of the cloth fiber blending effects of

digital rotor spun yarn were analyzed in different ways. The results show that the blending ratio and the

feeding position have no significant effect on the fiber blending; the Hamiltonian index of each colored

fiber is from —25% to 25% showing a normal distribution trend and the actual proportion of the

surface fibers is different in different positions of the yarns and the actual content of the fiber varies

within the range of +10% of the design content so the yarn and cloth surface show gorgeous colors.

Keywords  digital rotor spinning; color blended yarn; fiber distribution; Hamiltonian index;

blending effect
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Fig.1 Digital rotor spinning process
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Fig.3 Distributions of various fiber layers
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Tab.1 Spinning process
1%
/(remin ") /(remin ") /tex
1# 0 10 90 \
2* 0 30 70 \
3# 0 50 50 \ 25 000 3 500 400 44.8
4% 0 70 30 \
5* 34 33 33
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Tab.2 Hamiltonian indices of fibers %
M, M, M, M, Ms M M; My M, My, M

1# -6.02 -8 11 -20.59 -19.12 9.53 -11.11  -6.70 17.45 5.97 -13.32  -5.20 -11.82 -2.27
6.02 8. 11 20.59 19.12 -9.53 11. 11 6.70 -17.45 -5.97 13.32 5.20 11.82 2.27
ot -8.89 -14.48 -21.80 16.52 4.20 -10.17 3.28 -19.76 16. 64 -15.45 -4.99 -13.51 -2.71
8. 89 14. 48 21.80 -16.52 -4.20 10.17  -3.28 19.76 -16.64 15. 45 4.99 13.51 2.71
4 -4.14 6. 48 -3.79 -4.32 -0.57 -9.08 -12.83 11.24 -6.49 -4.41 -2.79 -6.71 -2.40
) 4.14 -6.48 3.79 4.32  0.57 9.08 12.83 -11.24 6.49 4.41 2.79 6.71 2.40
4t -18.22 -18.28 1. 42 -3.64 24.59 -21.14 11.62 -15.93 -9.10 6.44 -4.22 -14.37 -3.40
18.22 18.28 -1.42 3.64 -24.59 21.14 -11.62 15.93 9.10 -6.44 4.22 14. 37 3.40
18.97 -0.22 -3.63 0. 37 2.17 15.07 -7.80 7.99 -0.88 -10.53 2.15 8.92 4.15
5# -11.97 21.26 17. 18 7.93 1.04 -3.22 -15.58 -22.25 -1.85 6.42 -0.10 13.22 -127.21
-10.49 -19.32 -12.44 -7.41 -3.77 -14.67 18. 59 19. 59 3.11 6.81 -2.00 12.91 -6.46
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Fig.4 Hamiltonian index exponential distribution histogram

5* N SPSS : 0.18

3 N 12. 62 -0.011 -0.967.
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Fig.5 Actual blending ratio of yarn surface fiber
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Fig.6  Yarn cross-section structure
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