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Correlation analysis on relationship between short fiber content of
card sliver and yarn parameters

CAO Jipeng' > ZHANG Zhidan' ZHANG Mingguang' > LU Huiwen’
(1. School of Clothing and Textile Eastern Liaoning University Dandong Liaoning 118003 China;
2. Liaoning Provincial Key Laboratory of Functional Textile Materials Eastern Liaoning University
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Abstract To explore the influence of short fiber content ( SFC) in card sliver on yarn parameters and
make a prediction the card sliver and yarn were produced under different speeds of cylinder and take—
in. The card sliver was tested with USTER AFIS and less than 10 12 14 and 16 mm SFC were
calculated respectively according to fiber length distribution of card sliver. The evenness hairiness
and strength of yarn were tested by unevenness tester hairiness tester and strength tester respectively.

The correlation coefficients between 4 SFC parameters and yarn parameters with SPSS were calculated.

The results show that a high correlation exists between SFC and evenness parameters but a little
correlation exists between SFC and strength parameters even negative correlation in hairiness
parameters so it is predicted that the yarn quality is necessary according to SFC of card sliver based on
actual carding technology.

Keywords card sliver; short fiber content; evenness; hairiness; yarn strength
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1
Tab.1 S, and S, of different length and their coefficient of variation
S, /% S, /%
<10 mm <12 mm <14 mm <16 mm <10 mm <12 mm <14 mm <16 mm
1 5.5 7.9 10.7 14.2 19.7 24.1 28.6 33.5
2 5.4 7.7 10.6 14.0 19.4 23.6 28.2 33.0
3 5.3 7.7 10.6 14.2 19.3 23.7 28.4 33.2
4 5.3 7.6 10. 4 13.9 19.4 23.7 28.2 33.1
5 5.3 7.7 10.5 14.1 18.9 23.4 27.9 32.8
6 5.4 7.7 10.6 14.1 19.2 23.5 28. 1 32.9
7 5.4 7.8 10. 8 14.3 19.2 23.7 28.4 33.1
8 5.4 7.8 10.7 14.3 19.4 23.8 28.3 33.2
9 5.4 7.8 10. 8 14.4 19.2 23.6 28.5 33.5
10 5.4 7.8 10.7 14.3 19.2 23.7 28.4 33.4
11 5.3 7.7 10.6 14.2 19.0 23.4 28.0 33.1
12 5.4 7.8 10.7 14.3 19.2 23.7 28.4 33.5
13 5.3 7.5 10. 4 13.9 19.1 23.3 28.0 33.0
14 5.2 7.5 10.2 13.5 18.6 23.0 27.4 32.0
15 5.3 7.6 10. 4 14.0 18.9 23.2 27.8 32.8
16 5.2 7.5 10.2 13.6 18.9 23.1 27.5 32.2
17 4.9 7.1 9.8 13.2 18.3 22.6 27.1 32.0
18 5.2 7.5 10. 4 13.9 18.9 23.3 27.9 32.9
19 5.2 7.4 10. 1 13.6 18. 8 23.0 27.4 32.3
20 5.2 7.4 10.2 13.7 18.9 23.1 27.6 32.5
21 5.6 7.9 10. 8 14.3 20.3 24.6 29.1 34.0
22 6.1 8.4 11.3 14.9 21.7 25.9 30.3 35.1
23 6.2 8.7 11.7 15.4 21.9 26.4 30.9 35.8
24 6.7 9.3 12.5 16.3 23.1 27.7 32.5 37.4
25 6.2 8.6 11.5 15.0 22.4 26.7 31.2 35.9
26 6.7 9.3 12.3 16.0 23.3 27.9 32.5 37.3
27 7.0 9.8 13. 1 17.1 24.1 29.1 34.1 39.3
28 5.6 7.9 10. 6 14.2 19.5 23.6 27.8 32.7
29 5.6 7.9 10.7 14.3 19.6 23.9 28.3 33.0
30 6.1 8.7 11.9 16.0 20.7 25.3 30.1 35.6
31 5.2 7.4 10.2 13.7 18.8 22.7 27.0 31.6
32 5.7 8.1 11.1 14.9 19.8 24.2 28.8 34.0
33 6.7 9.5 12.9 17.2 22.4 27.3 32.2 37.8
CV /% 9.4 8.0 6.8 6.1 14.6 8.4 7.5 6.8
2
Tab.2 Yarn evenness parameters under different experiment plans
-40% / -50% / +35% / +50% / +140% / +200% /
CV /%
( <km™h ( +km™") ( <km™) ( <km™h ( +km™") ( <km™)

1 17. 40 763.3 70.0 1 890.0 528.8 1744.0 579.0

2 17. 43 921.3 127.8 1794.0 488.0 1543.0 476.5

3 16.57 619.3 47.8 1 496.0 327.5 1179.0 335.0

4 16. 96 641.3 44.3 1681.0 424.0 1488.0 497.5

5 16. 87 663. 5 55.8 1571.0 372.5 1281.0 382.5

6 16. 58 602. 0 41.8 1462.0 309.5 1091.0 331.3

7 16.78 597.5 41.3 1587.0 385.3 1376.0 448.0

8 16. 24 529.0 39.3 1390.0 304.3 1118.8 346.3

9 16. 34 545.5 39.5 1334.0 301.8 986. 8 295.5

10 16.92 643.3 50.8 1598.0 395.5 1335.0 439.3

11 17.00 748.0 67.5 1 600.0 410.5 1252.0 376.8

12 17.25 802.0 78.5 1646.0 396.5 1201.0 322.8

13 17. 31 778.0 74.0 1 686.0 439.3 1371.0 429.0

14 16. 66 627.0 54.0 1506.0 355.0 1151.0 340.5

15 17.42 942.0 110.0 1717.0 433.8 1198.0 298.3

16 17.19 821.8 96. 8 1624.0 409. 5 1274.0 398.0

17 16.97 787.3 82.8 1526.0 352.8 1121.0 309. 8
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2
-40% / -50% / +35% / +50% / +140% / +200% /
CV /%
( ckm™') ( km™') ( km™') ( ckm™') ( ckm™) ( ckm™')
18 16.73 724.0 69.3 1 505.0 338.5 1017.0 259.5
19 17.12 797.0 78.3 1 596.0 380.3 1273.0 374.5
20 16. 82 683.3 57.3 1585.0 329.3 1185.0 310. 8
21 17.92 1070. 0 125.5 1859.0 484.0 1497.0 334.8
22 17.61 831.0 74.3 1 868.0 509.5 1651.0 533.3
23 17.13 678. 8 58.8 1742.0 424.5 1483.0 433.0
24 17.76 960. 0 101.5 1 884.0 474.8 1 580.0 338.5
25 17.18 688.5 63.0 1779.0 450. 8 1739.0 541.0
26 16.98 730.5 63.8 1 690.0 404.3 1584.0 405.5
27 17. 45 838.8 80.0 1777.0 414.5 1516.0 325.0
28 17. 04 703.5 63.0 1594.0 365.0 1327.0 331.8
29 17.17 846.0 88.3 1622.0 363.0 1211.0 245.8
30 17.79 987.0 119.0 1849.0 461.5 1489.0 266. 3
31 17.20 818.5 85.5 1663.0 373.5 1421.0 336.8
32 17. 40 864.0 81.8 1 728.0 395.8 1 390.0 266. 5
33 18.42 1226.0 157.5 2154.0 573.8 1958.0 376.3
3
Tab.3 Yarn strength and hairiness under different experiment plans
/ S,/
Is /eN vV /% 1% CV /%  (cNetex) vV /% -(100 m) 1)

1 3.59 225.0 9.2 6.0 8.9 13.34 9.2 724
2 3.49 225.2 10. 1 5.8 9.0 13.21 10. 1 694
3 3.61 242. 4 9.0 6.0 8.7 13.69 9.0 705
4 3.44 232.3 8.6 5.7 9.2 13. 18 8.6 696
5 3.48 232.4 9.0 5.8 9.5 13.39 9.0 699
6 3.60 247.3 8.3 6.0 8.3 13.55 8.3 682
7 3.57 246. 8 9.1 5.9 10. 4 13.32 9.1 671
8 3.94 286. 4 7.4 6.6 6.8 14. 34 7.4 636
9 3.92 271.2 8.6 6.5 7.9 14. 04 8.6 666
10 3.69 235.9 9.2 6.2 8.9 13.26 9.2 726
11 3.49 214. 4 9.3 5.8 8.8 13.00 9.3 633
12 3.48 210.7 9.2 5.8 8.8 12. 65 9.2 727
13 3.59 222.8 8.8 6.0 8.5 13.31 8.8 699
14 3.58 213.9 9.2 6.0 8.8 12. 45 9.2 670
15 3.43 210.0 10. 1 5.7 9.2 12. 84 10. 1 698
16 3.43 221.2 9.2 5.7 8.9 13.10 9.2 664
17 3.18 211.5 9.7 5.3 11.0 12.72 9.7 640
18 3.13 208. 8 10.5 5.2 11.4 12.62 10.5 620
19 3.41 215.1 8.4 5.7 9.0 13. 16 8.4 629
20 3.42 220.2 8.5 5.7 8.6 13.33 8.5 644
21 3.21 187.4 9.8 5.4 8.6 12.39 9.8 601
22 3.61 225.7 8.4 6.0 8.2 13.54 8.4 653
23 3.69 236.3 9.8 6.1 9.2 13.73 9.8 613
24 3.34 214.7 8.2 5.6 7.9 12.94 8.2 628
25 3.33 253.5 9.2 5.6 8.7 14.12 9.2 538
26 3.29 255.7 8.1 5.5 8.2 14. 60 8.1 508
27 3.18 235.1 9.2 5.3 9.0 13.57 9.2 544
28 3.01 242.5 9.9 5.0 10.3 14. 08 9.9 687
29 2.94 225.3 9.5 4.9 10.0 13.16 9.5 707
30 2.94 229.0 8.3 4.9 9.1 13.70 8.3 610
31 2.87 233.6 7.6 4.8 8.8 13.98 7.6 616
32 2.83 221.9 9.3 4.7 10.2 13.30 9.3 606
33 2.72 203. 1 10. 8 4.5 10. 4 12. 81 10.8 616
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Tab.4 Correlation analysis results between S, and S, of different length and yarn evenness parameters
S, Sy
<10 mm <12 mm <14 mm <16 mm <10 mm <12 mm <14 mm <16 mm
(Y% 0.538 0.521 0.528 0. 551 0. 494 0. 487 0.482 0.516
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
-40% 0.411 0. 404 0.422 0. 456 0.353 0. 352 0. 355 0.397
0. 050 0.050 0. 050 0.010 0. 050 0. 050 0. 050 0. 050
-50% 0.319 0.317 0.337 0.369 0.261 0.260 0.264 0.304
0.05
+35% 0. 637 0. 620 0.619 0. 626 0.612 0. 603 0.593 0.614
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
+50% 0.510 0. 496 0.494 0.490 0.501 0.492 0. 484 0.502
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
+140% 0. 686 0. 665 0. 648 0. 631 0.692 0.673 0. 652 0. 649
0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
+200% 0.114 0.087 0. 052 -0. 005 0.204 0.175 0. 150 0. 111
0.538.0.521.0.528 0.551 0. 050, -50% 4
16 mm ; 16 mm
+35% 0. 637.0. 620.0. 619 0. 05 3
0. 626 10 mm o 16 mm
; +50% 0.510. °
0.496.0.494  0.490 10 mm 0.5 o
C o +140% +200% °
0. 686.0. 665.0. 648 0. 631 1
10 mm 33
12.14 16 mm o (CV ). S, S,
4 10 mm 16 mm CV
CV 16 mm S, 14.6% +8.4% 7. 5%
10 mm 6.8% S, 9.4% .8.0% +6.8% 6.1% -
; +50%
0.01 10 mm 2
0.5 o
-40% 4 4 10 mm
16 mm CV | +35% ~+50%

0.01 3 +140% 4 o
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Tab.5 Correlation analysis results between S and S, of different length and yarn strength parameters
Sw Sn
<10 mm <12 mm <14 mm <16 mm <10 mm <12 mm <14 mm <16 mm
-0.291 -0.281 -0.283 -0.329 -0.219 -0.212 -0.196 -0.228
0. 087 0.097 0. 088 0. 067 0. 103 0. 096 0. 096 0. 063
CV 0. 003 0. 025 0.034 0. 049 -0.026 0. 001 0.010 0. 042
-0.288 -0. 280 -0.283 -0.331 -0.214 -0.208 -0.193 -0.226
CvV -0.142 -0.123 -0.112 -0.074 -0.189 -0.165 -0.165 -0.133
0.289 0.271 0. 244 0.229 0. 305 0.272 0.252 0.223
CV 0. 003 0. 025 0.034 0. 049 -0.026 0. 001 0.010 0.042
5 S, S,
12
3.3
13
o 6 S, S, s,
6 S,
Tab.6 Correlation analysis results between S, and S, of different length and yarn hairiness parameters S,
SW Sn
<10 mm <12 mm <14 mm <16 mm <10 mm <12 mm <14 mm <16 mm
-0.622 -0.598 -0.581 -0.554 -0. 669 -0.653 -0.635 -0.621
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
6 4 S S
(0.01 ) 10 mm (
4 o 33 11
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