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Performance detection of duppion silk floss fiber
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Abstract: Main physical and mechanical performances and fiber morphology of doupion silk floss were studied in this
paper. Properties of duppion silk floss fiber were compared against the properties of general cocoon silk floss and
pupae shirt silk floss in the control group. Besides the reason for good resilience of duppion silk floss was analyzed.
Compressibility resilience and tensile properties of doupion silk floss were tested. The results showed that the
properties of doupion silk floss including resilience rate 96%  compression rate 53%  average single breaking
strength 4. 43 c¢N and breaking elongation 25.42% were much better than those of control group ( general cocoon silk
floss and pupae shirt silk floss) and the resilience rate of doupion silk floss met the requirement of national standard
of high quality silk floss. Under the electron microscope fiber diameter of doupion silk floss was thicker and the
length was longer. Multiple crossings between the silk fibers were observed under the electron microscopy. The
results showed that excellent properties of doupion silk floss were related to its structure.
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Tab.1 Comparison of compressibility and resilience of different silk floss
/% /%
1 96.2 93.2 91.4 53.2 51.4 50.8
2 96.4 93.4 91.2 53.0 51.3 50.9
3 96.3 93.4 91.3 53.1 51.5 50.7
4 96.4 93.0 91.5 53.2 51.1 50.8
5 96.5 93.1 91.2 53.4 51.2 50.6
96.4 +0.11° 93.2 £0.18" 91.3 £0.13° 53.2 +0.15* 51.3 +0. 16" 50.8 +0.11°¢
0.05
96.4% 93. 2%
91.3%
o ( =95%)
0 53.2% 51.3%
e, 50.8% (P <0.05)
N N 2.2
30
(P <0.05) 2 3,
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Tab.2 Comparison of breaking strength and elongation of single fiber
/% /eN
1 21.83 20.42 23.17 3.72 3.13 5.38
2 22.59 17.42 25.00 3.69 2.16 3.97
3 10.34 42.75 17.25 4.52 4.66 3.62
4 23.25 25.59 18.33 3.84 3.18 2.96
5 16.50 24.75 21.25 6.12 4.36 3.02
6 30. 08 7.67 16. 66 4.91 2.15 3.93
7 26.17 16.33 26.83 3.49 4.48 5.48
8 17.18 44.66 20.93 2.71 5.83 3.28
9 28.09 37.75 12.34 3.78 4.95 2.20
10 38.34 42.50 32.50 4.50 5.61 5.45
11 16.34 25.33 27.09 4.58 4.63 5.27
12 43.17 24.42 23.00 4.74 2.27 2.24
13 23.25 11.92 19.76 3.84 2.41 2.85
14 37.33 16.42 11.09 5.64 4.87 2.90
15 34.84 37.34 19.00 4.56 4.92 2.28
16 36.92 18. 84 13.58 6.10 4.92 2.30
17 28.25 14.83 19.17 4.94 2.66 4.52
18 41.52 23.00 24.83 5.70 4.89 3.23
19 12.17 40.00 33.83 2.82 5.24 2.69
20 25.33 25.17 23.00 5.01 4.88 3.26
21 11.67 24.50 20.00 3.14 4.32 3.85
22 24.75 16.33 27.58 3.33 4.04 3.88
23 25.84 13.67 22.92 5.19 4.32 3.64
24 11.35 22.25 10.50 3.73 4.14 2.73
25 23.92 19.16 23.58 3.66 4.40 2.58
26 24.59 18.09 14.92 7.25 2.69 2.64
27 24.00 38.42 15.09 4.32 4.74 4.83
28 17.17 28.16 20.58 4.13 2.39 3.41
29 27.34 13.50 17.84 4.42 2.57 2.56
30 38.52 20.59 18.75 4.53 3.81 3.75
25.42 £9.17"  24.39 £10.20"  20.68 £5.69" 4.43£1.0" 3.99 +1. 12" 3.49+1.01"
0.05 o
3 30
Tab.3 Comparison of average size of single fiber
/dtex ’
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Fig.1 Morphological structure of silk floss( x200)
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