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Properties of floss silk with high elasticity and warmth retention

FENG Zhihong'* , ZHU Liangjun' , MIN Sijia' , CAI jie’ , LU Ji¢’
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2. Zhijiang College , Zhejiang University of Technology , Hangzhou , Zhejiang 310024, China ;
3 . Hangzhou Home of Silk Industry Co ., Ltd, Hangzhou, Zhejiang 310009 , China)

Abstract A high performance floss silk was prepared by means of combination treatments of lye , extra high
te mperature and softener prepared by researchers the mselves . Concentrations of lye and softener, treating time
under extra high te mperature and treating time with softener were used as factors in orthogonal experiments and
the data were analyzed by DPS. And it was found that these factors have no significant influence on the elastic
recovery percentage of the floss silk , whereas the softener has significant influence on its compression ratio and
oil content . The elastic recovery percentage of the treated floss silk is 92.37 % ~ 97. 66 % and the compression
ratio, 59.21 % ~ 66. 77 % , both are superior to the criteria set by the textile industry for the superfine wadding
floss silk . Its oil content is 0.28 % ~1.39 % . The average warmth retention rate is 81.91 % ~ 85.24 % and
average thermal transmittance coefficient, 21.37 ~27.13 W/( m’* C) . Treatment with extra high te mperature
steam is beneficial to the elasticity and loftiness of floss silk . Suitable processing techniques for floss silk are
given .
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Tab.1 Factors and levels of orthogonal experiment of silk
with strength flexibility 2.1
A B C D
| % / % / min / min ’ 92‘37%’ 8
1 0 0.5 10 15 96.57 % , 2
2 10 : 0 > 94.19 %, 34567 9
3 20 1 0( ) 10
94.89 % ~ 96.05 % s
1.2 .2 >80 %,
2 4
Tab.2 Elastic recovery percentage of silk with four different disposal
/ %
A B C D
1 4
1 1 1 1 1 95 .18 95 .43 94 .33 96 .97 95 .48
2 1 2 2 2 92 .37 94 .27 95 .25 94 .89 94 .19
3 1 3 3 3 94 .65 96 .56 96 .67 94 .07 95 .49
4 2 1 2 3 97 .66 93 .58 96 .84 96 .04 96 .04
5 2 2 3 1 94 .26 96 .44 97 .55 95 .96 96 .05
6 2 3 1 2 96 .81 96 .73 93.79 95 .78 95 .78
7 3 1 3 2 95 .01 95 .55 97 .01 95 .86 95 .86
8 3 2 1 3 96 .50 95 .35 97 .84 96 .57 96 .57
9 3 3 2 1 94 84 96 .32 93 .68 94 .77 94 .89
, . , 294.19 %,
P 2.2

0.7355,0.204,0.3349,0.195 4.,
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60.83 % ~ 64.80 % , (p=0.0023), .
59.21 %, 66.77 % . )
4 0.5091,0.624 6,0.237 .
s F7/ T 43016 —2002 s 20 %
Z o, , <
255 % 3 (p
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Tab.3 Compression ratios of silk with four different disposals
/ %
A B C D
1 3 4
1 1 1 1 1 63 .88 60 .86 64 .20 64 .02 63 .24
2 1 2 2 2 61 .79 63 .98 61 .69 61 .88 62.33
3 1 3 3 3 59 .85 63 .95 61 35 65 .39 62 .66
4 2 1 2 3 62.22 60 .64 59 .21 61 .26 60 .83
5 2 2 3 1 63 .25 63 .76 61 .82 61 .43 62.56
6 2 3 1 2 60 .82 61 .91 63.97 62 31 62 .25
7 3 1 3 2 65 .04 64 .08 63 .03 62.14 63 .57
8 3 2 1 3 65.13 63 .45 64 .97 63 .35 64 .22
9 3 3 2 1 65.18 63 .64 63 .61 66.77 64 .80
2.3
, , P 0.000 7,0.005 5 ;
4 (p=0.0195) ,
, (p=
( 8) , 0.231 8) .
1%, 0.28% ~0.98 % , 20% ;
<1.0 % .8 ( 1),
1.23 %,
<1.5% , 3( 10 min) 2(
) 3( ) ;
4 b b
Tab .4 Oil content of silk with four different disposals 15 min( 1)
| %
A B C D
1 2
1 1 1 1 1 0.36 0.28 0.32 ’
2 1 2 2 2 0.37 0.47 0.39 ’
3 1 3 3 3 0.31 0.42 0.37
4 2 1 2 3 0.52 0.53 0.52 2.4
5 2 2 3 1 0.16 0.17 0.17
6 2 3 1 2 0.53 0.69 0.61 ’ 593 x
7 3 1 3 2 0.51 0.51 0.51 > . (2]
100" W(me*TC), .
8 3 2 1 3 1.06 1.39 1.23
9 3 3 2 1 0.53 0.98 0.75 ’ )
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0.0001,0.004 5;
( 3 , P 0.065 2,
) 81.91 % ~ 0.389 8.
85.24 % R s 20 %
21.37 ~27.13 W(m'* C) , 10% ;
5 min, ,
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Tab.5 Warmth retention ratios , heat transfer coefficient of silk with four different disposals
% . 2o -1
A B c b / [(We(m™=C) )
1 2 3 1 2 3
1 1 1 1 1 81 .49 82 .52 82.18 82.06 27 85 26 .08 26 .67 26 .86
2 1 2 2 2 82.06 82 .40 82.29 82.25 26 .86 26 .278 26 .47 26 .53
3 1 3 3 3 83 .09 82.63 81 .72 82 .48 25 .09 25 .88 27 .45 26 .14
4 2 1 2 3 83 .54 81 .95 82.29 82.59 24 .30 27.07 26 .47 25 .94
5 2 2 3 1 80 .70 82.29 82.75 81 .91 29 .23 26 .47 25 .68 27 .13
6 2 3 1 2 83.77 82 .40 84 .46 83 .54 23 .91 26 .27 22.73 24 .30
7 3 1 3 2 85 .07 85 .42 85 .24 85 .24 21 .67 21 .07 21 .37 21 .37
8 3 2 1 3 84.10 82.75 83 .42 83 .42 23 .35 25 .68 24 .52 24 51
9 3 3 2 1 83 .54 83 .31 83 .42 83 .42 24 .32 24 .71 24 .52 24 .52
1 % 40 min,
3 10 min N 5
® 1 % 40 min,
1) 92.37 % ~ 97.66 % 10 min, 20 %
s 59.21 % ~ 66.77 % s 5 min s
FZXB
2) 0.28% ~1.39% s
(<1.0%) . [1] . ,
3) 81.91 % ~ 85.24 % (7] ,2004(4) =7 - 8,48
21.37~27.13 W(m'* C) [21] g .
[J]. ,2003(12) 8- 11.
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