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Formulation prediction of polyester/viscose two-component three-color blended fiber based on
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Abstract : In order to improve the efficiency of the color matching of the two components of the pigment polyester/viscose,
based on Kubelka-Munk double constant theoretical model, three monochrome (bright red, royalblue G, golden yellow) polyester
staple fiber and three monochrome (bright red, blue, yellow) viscose staple fiber were selected as the research objects, two-
component fibers color mixing was carried out with 6 monochromatic fibers, according to 9 different mixing ratios, 54 kinds of
three-color mixed-color two-component fiber samples were obtained. The color characteristic parameters, such as reflectance (R),
color depth (K/S) ,brightness (L), red green chromaticity (a)and yellow blue chromaticity (), were measured by spectrophotometer,
the least square method was used to process the data. Finally, the error between the calculated color mixing ratio and the actual color
mixing ratio was evaluated. The applicability of Kubelka-Munk two-constant theory model in two-component color mixing was veri-
fied. The results show that the color differences of 54 samples are all below 1.0, the mean is 0.277 5 and the standard deviation is
0.217 7, the differences between the predicted ratio and the actual ratio are small, the average ratio error of the combination of red
polyester with blue and yellow viscose is the smallest, 1.109%, indicating that the ratio prediction effect is good. The average color
difference of the combination of yellow polyester with red and blue adhesive is the smallest, which is 0.172 1, indicating that the
color prediction is good.
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Tab.1 Color mixing ratio of 54 kinds of mixed fiber samples

Sample Color Ratio Sample Color Ratio Sample Color Ratio
1 YR/BT/RT 5:1:4 19 BR/RT/YT 5:1:4 37 RR/YT/BT 5:1:4
2 YR/BT/RT 5:2:3 20 BR/RT/YT 5:2:3 38 RR/YT/BT 5:2:3
3 YR/BT/RT 5:3:2 21 BR/RT/YT 5:3:2 39 RR/YT/BT 5:3:2
4 YR/BT/RT 5:4:1 22 BR/RT/YT 5:4:1 40 RR/YT/BT 5:4:1
5 YR/BT/RT 4:1:5 23 BR/RT/YT 4:1:5 41 RR/YT/BT 4:1:5
6 YR/BT/RT 4:2:4 24 BR/RT/YT 4:2:4 42 RR/YT/BT 4:2:4
7 YR/BT/RT 4:3:3 25 BR/RT/YT 4:3:3 43 RR/YT/BT 4:3:3
8 YR/BT/RT 4:4:2 26 BR/RT/YT 4:4:2 44 RR/YT/BT 4:4:2
9 YR/BT/RT 4:5:1 27 BR/RT/YT 4:5:1 45 RR/YT/BT 4:5:1
10 YT/RR/BR 5:1:4 28 BT/RR/YR 5:1:4 46 RT/BR/YR 5:1:4
11 YT/RR/BR 5:2:3 29 BT/RR/YR 5:2:3 47 RT/BR/YR 5:2:3
12 YT/RR/BR 5:3:2 30 BT/RR/YR 5:3:2 48 RT/BR/YR 5:3:2
13 YT/RR/BR 5:4:1 31 BT/RR/YR 5:4:1 49 RT/BR/YR 5:4:1
14 YT/RR/BR 4:1:5 32 BT/RR/YR 4:1:5 50 RT/BR/YR 4:1:5
15 YT/RR/BR 4:2:4 33 BT/RR/YR 4:2:4 51 RT/BR/YR 4:2:4
16 YT/RR/BR 4:3:3 34 BT/RR/YR 4:3:3 52 RT/BR/YR 4:3:3
17 YT/RR/BR 4:4.2 35 BT/RR/YR 4:4:2 53 RT/BR/YR 4:4.2
18 YT/RR/BR 4:5:1 36 BT/RR/YR 4:5:1 54 RT/BR/YR 4:5:1

Note: YR is yellow viscose; YT is yellow polyester; BR is blue viscose; BT is blue polyester; RR is red viscose; RT is red polyester.
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Tab.2 Prediction results of yellow R mixed with blue T and red T

Sam-  Actual ratio Forecast ratio

YR BT RT YR BT RT

05 0.1 04 05042 0.0974 03985 0.836 0.409 6
05 02 03 04955 02064 02981 1279 0.2144
05 03 02 04948 03114 0.1937 2288 0.8355
05 04 0.1 04974 03934 0.1092 1.844 0.7289
04 01 05 03983 0.1048 04970 0958 0.3166
04 02 04 04129 0.1904 03967 2.588 0.6424
04 03 03 04016 02874 03111 2529 05821
04 04 02 04062 04050 0.1888 2.237 0.4554
04 05 0.1 04052 04967 0.0981 1.039 0.1818

Mean value 1.733 0.4852
SD 0.669 0.2152
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Note: SD is standard deviation
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Tab.3 Prediction results of mixed samples of yellow T and blue R
and red R

Sam-  Actual ratio Forecast ratio
ple YT RR BR YT RR BR

Ar/%  AE

10 05 01 04 05000 0.1009 03991 0.175 0.0460
11 05 02 03 05048 0.185 03067 2301 0.1229
1205 03 02 04922 02992 02086 1.711 0.3948
1305 04 0.1 05045 04103 0.0852 2957 0.2468
14 04 0.1 05 039%6 0.093 05131 2.621 0.0252
15 04 02 04 04004 0.1986 04011 0.289 0.1629
16 04 03 03 04050 02968 0.2982 1.001 0.0970
17 04 04 02 04025 03976 0.1999 0.509 0.1521
18 04 05 0.1 03951 05185 0.0865 3.696 0.3016

Mean value 1.696 0.172'1
SD 1.202 0.1145
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Tab. 4 Prediction results of blue R mixed with red T and yellow T

Sam-  Actual ratio Forecast ratio
ple BR RT YT BR RT YT

Ar/%  AE

19 0.5 0.1 04 04965 0.1054 03981 1.085 0.2992
20 0.5 02 03 0.5030 0.1944 03026 1.120 0.3366
21 0.5 03 02 0.5022 0.3009 0.1968 0.635 0.3912
22 05 04 0.1 04970 0.3998 0.1032 0.643 0.2506
23 04 0.1 0.5 0.3983 0.0951 05066 1.325 0.3004
24 04 02 04 04009 0.2078 03913 1.736 0.2003
25 04 03 03 04016 02856 03128 2.876 0.2202
26 04 04 02 04018 04179 0.1804 3.929 0.2367
27 04 0.5 0.1 03978 04940 0.1082 1.645 0.0563
Mean value 1.666 0254 6
SD 1.025  0.0902
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Tab.5 Prediction results of blue T mixed with red R and yellow R

Actual ratio Forecast ratio

Sam- Ar/% AE oy

ple BT RR YR BT RR YR
28 0.5 0.1 04 05023 0.0950 04028 1.003 0.3160
29 05 02 03 04989 02087 0.2924 1.741 0.9934
30 0.5 03 02 04934 03027 02039 1321 0.1866
31 05 04 0.1 05067 03934 0.0999 1343 0.1010
32 04 0.1 0.5 04046 0.0940 05015 1.206 0.0672
33 04 02 04 04021 0.1948 04031 1.042 0.1809
34 04 03 03 0399 03167 02924 3335 0.0968
35 04 04 02 03948 03937 02115 2290 0.8399
36 04 05 0.1 04076 05003 0.0921 1.571 0.6993
Mean value 1.650 0.3868
SD 0.703  0.3377
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Tab. 6 Prediction results of red R mixed with yellow T and blue T

Sam-  Actual ratio Forecast ratio

ple RR YT BT RR YT BT

Ar/% AE ¢y

37 0.5 0.1 04 05037 0090 04003 0.808 0.2545
38 05 02 03 05100 02048 02852 2965 0.1400
39 05 03 02 04910 03067 0.2023 1.795 0.1746
40 05 04 0.1 04951 03960 0.1090 1.795 0.0762
41 04 0.1 05 03956 0.0967 05077 1.541 0.1721
42 04 02 04 04093 02095 03811 3.770  0.2859
43 04 03 03 03855 02944 03201 4.015 0.1709
44 04 04 02 03953 03934 02113 226 0.1451
45 04 05 0.1 04144 05016 0.0840 3.199 0.2849
Mean value 2461 0.1894
SD 1.024  0.0673
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Tab.7 Prediction results of red T mixed with yellow R and blue R

Sam-  Actual ratio Forecast ratio

ple RT BR YR RT BR YR
46 05 0.1 04 05037 0.0984 03979 0.741 0.2537
47 05 02 03 04889 02080 03030 2213 0.0991
48 05 03 02 04967 03002 02032 0.666 0.2572
49 05 04 01 05117 0386 0.0986 2348 0.0258
50 04 0.1 05 04021 0.1017 04962 0.762 0.0816

A% AE

51 04 02 04 04014 0.1940 04045 1.198 0.0745
52 04 03 03 04017 03022 0.2961 0.788 0.3940
53 04 04 02 03949 04038 02013 1.024 0.2877

54 04 05 01 03995 05012 0.0993 0.239 0.1212

Mean value 1.109 0.1772
SD 0.673 0.1171
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Fig. 3 Predicted color compared to the actual color card
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