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Evaluation on comprehesive physical properties of special animal fibers
based on gray clustering
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( 1. Key Laboratory of Eco-Textiles ( Jiangnan University) ~ Ministry of Education Wuxi Jiangsu 214122 China;
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Abstract In order to explore the comprehensive physical properties of special animal fibers the length
fineness strength curl and friction of nine kinds of animal fibers were tested in the same environment
with the camel hair the cashmere and the yakwool as the research objects. The gray clustering analysis
method was used to evaluate the comprehensive physical properties of special animal fibers. The white
cashmere yellow camel hair and black yakwool were selected and the properties of 14. 29 tex and 20. 83
tex yarns were spun by four—rollers compact spinning with lattice apron and comparative analysis. The
results showed that white cashmere and camel hair have the best physical properties. The physical
properties of white cashmere are the second; and the purple cashmere blue yakwool black yakwool
blue cashmere and bleached yakwool are the worst. In the different thickness of yarns spun by four—rollers
compact spinning the overall performance of white cashmere yarns is the best the yellow camel hair is
the second and the black yakwool are the worst. The results are consistent with the comprehensive
physical properties of the fibers evaluated by gray clustering analysis.
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Tab.1 Fiber physical performance indicators
15 mm /
/ /
/ / / / ( - /
mm % % dex g N sy T u, u uf us
1" 26.6 39.1 29.8 3.60 25.05 9.29 5.3 12.06 10.97 0.2390 0.2865 0.3200 0.3825
2% 25.9 38.9 27.7 3.49 24.53  7.57 6.1 8.38 7.80 0.2308 0.2917 0.3212 0.390 4
3% 25.7 39.7 21.8 3.44 25.72  4.89 8.5 12.11 10.99 0.2312 0.2837 0.3121 0.4017
4* 35,5 37.5 22.9 2.47 20.12  6.52 6.6 10.06  9.37 0.2363 0.2987 0.3453 0.3993
5% 30.9 37.2 29.0 2.74 22.54 5.94 4.4 4.26 3.74 0.2390 0.3022 0.3338 0.4116
6" 33.6 38.0 28.3 2.81 21.79 5.61 5.3 3.59 3.40 0.2301 0.3018 0.3360 0.4156
7% 30.5 35.7 30.5 2.96 25.57 5.62 5.7 5.45 5.12 0.2366 0.3326 0.3422 0.4128
8" 36.3 42.9 19.9 3.04 29.20 6.21 8.3 9.11 7.90 0.2386 0.2996 0.3477 0.4102
9of 41.5 40.5 14.0 2.87 27.74 6.47 7.6 6.54 5.34 0.2399 0.2990 0.3431 0.408 6
1) ( o
. . . . 2) ( ) .
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Tab.3 Spinning process design
/tex /(gem™) /( em™h) /mm /(remin”")
14.29 0.3 851 43.5 6903 9/0 3.0 7 000
20. 83 0.4 753 39.9 6903 6/0 4.0 9 000
14.29 0.3 824 43.8 6903 9/0 3.0 8 000
20. 83 0.4 725 40.2 6903 6/0 4.0 9 000
14.29 0.3 1035 43.9 6903 9/0 3.0 5 000
20. 83 0.4 776 40.3 6903 6/0 4.0 7 000
4
Tab.4 Evenness and tensile performances of yarn
/ / / cv o/ /( ckm™')
tex N % % (-50%) (+50%) ( +200%)
14. 29 92.5 17.7 16.9 287 100 24
20. 83 153.6 17.1 12.7 11 13 10
14.29 89.2 9.8 17.3 310 130 35
20. 83 146.9 11.9 14.6 65 63 3
14.29 80.5 4.7 18.5 425 235 155
20. 83 97.6 9.1 15.9 115 61 26
4 2
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