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Curve of Wool Single Fiber and Fabric Handle.
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Abstract
In order to investigate the relationship between crimp number of wool single fiber and

fabric handle, crimp parameters obtained from a stress-strain curve were analyzed precisely

and following conclusions were obtained. The crimp number decreases with the increase of

fiber diameter, however, is in proportion to crimp shrinkage and crimp force.

The crimp

shrinkage shows positive correlation with fiber diameter and crimp force, however, the crimp

force shows negative correlation with fiber diameter.

Total hand value of fabrics is not

dependent upon fiber diameter, however, is slightly dependent upon crimp number and crimp

shrinkage.
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Table 1 Details of Worsted Fabrics Used in This Experiment

Sample Structure Weave Density Single Yarn Count Two-fold Yarn Court Single Yarn Twist Two-fold Yarn Twist

No. Ends (/cm) Picks{(/cm) Warp(tex)Weft(tex) Warp(tex)Feft(tex) Warp(/m)Weft(/m) Warp(/m)Weft(/m)
1 2/2-twill  30.0 30.0 15.9 17.0 31.7  34.0 800S  800S 800z 800z

2 2/2-twitl  36.4 32.8 14.3 14.3 28.6 28.6 8258 8258 8262  825Z

3 2/2-twill  35.6° 32.8 14.3  14.3 28.6 28.6 8258 8258 8252 8252

4 2/2-twill  35.6 32.8 14.3 14.3 28.6 28.6 8258 8258 8252 8252

5 2/2-twill  35.6 33.2 14.3 14.3 28.6 28.6 8258 8258 8262 8257

] 2/2-twiil  34.4  32.0 15.2  15.2 30.3  30.3 630 B80S 5502 5502

i 2/2-twill  37.2  32.4 14.3 14.3 28.6  28.6 8258 8258 8262  825Z

Table 2 Results of Basic Mechanical Parameters of Worsted Fabrics Obtained by KES-System

Sample LT WT RT B 2HB G 2HG 2HG5 Lc Wwe RC MIU MMD SMD T L)

No. () (gfem/cn®) (%) (gfen®/em) (gfem/em) (gf/cm/deg) (gf/cm) (gf/cm) (<) {(gfem/en®) (%) (-} (=)  (pm) (mm) (mg/cm?)
1 0.581 10.15 67.2 0.096 0.036 0.86 0.63 1.58 0.225 0.304 73.4 0.168 0.012 2.16 0.854 23.75
2 0.623 8.73 80.7 0.064 0.015 0.59 0.19 1.10 0.267 0.094 64.3 0.148 0.009 1.83 0.474 20.44
3 0. 655 8.79 80.0 0.075 0.017 0.58 0.24 1.12 0.271 0.075 62.5 0.149 0.009 1.97 0.476 19.63
4 0.612 8.97 79.8 0.070 0.023 0.60 0.34 1.12 0.284 0.146 61.1 0.165 0.010 2.43 0.594 21.05
5 0.608 9.31 79.2 0.071 0.025 0.69 0.41 1.31 0.311 o0.127 61.8 0.161 0.010 2.37 0.540 20.98
6 0.673 8.16 76.2 0.081 0.040 1.08 0.71 2.44 0.330 0 113 65.7 0.154 0.010 2.02 0.497 20.73
7 0.547 8.69 78.6 0.084 0.027 0.53 0.21 0.86 0.301 0.098 64.2 0.156 0.009 2.08 0.505 20.46

Table 3 Primary Hand Values and Total Hand Values
Calculated by KN-101W and KN-301W

Sample No.  KOSHI NUMERL FUKURAMI THY

1 5.32 7.55 7.83 4,54
2 4.20 6.97 4,75 4,00
3 4,48 6.38 3,98 3.58
4 3.90 6.94 5.60 4,00
5 4.21 6.82 5.28 3.98
6 5,07 6,28 4,88 3,79
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Table 4 Results of Wool Single Fiber Characteristics Obtéined from Stress-Strain Curve

Sample Diameter

Crimp Number Crimp Force Crimp Shrinkage VYoung's Modulus Strength Elongation

No. {(um) ( /cm) (x10"N/m*) (x10°N/n?) (x10°N/m®) (%)

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
1 18.0 4.4 7.92 0.51 1.47 0.46 7.08 2.34 3.88 1.41 1.56 0.50 34.5 10.2
2 18.0 3.9 6.70 0.256 1.48 0.40 7.33 2.64 4.11 L31 1.63 0.44 32.6 I11.0
3 19.5 3.8 4.58 0.29 1.07 0.38 4.11 2.17 3.09 0.65 1.18 0.40 32.1 11.0
4 18.0 3.8 6.83 0.47 0.94 0.29 3.66 .54 3.42 1.20 1.30 0.42 32.9 13.4
5 18.0 2.1 8.37 0.76 1.32 0.30 5.33 1.93 3.47 1.04 1.24 0.41 28.3 13.7
6 16.5 3.5 7.17 0.51 1.10 0.22 3.23 1.% 3.39 0.% 1.47 0.40 33.4 11.3
1 20.2 4.4 6.09 0.57 0.9 0.19 4.38 2.08 2.50 0.67 1.03 0.21 30.5 11.3
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Table 5 Correlation Coefficients Between Each Fiber Characteristics (n=135)

Dimameter Crimp Crimp Crimp Young's Strength Elongation
Number  Shrinkage Force Modulus
Diameter .00 -0.177*  0.310°*" -0.471*** -0.679""* -0.572**" -0.010
Crimp Number 1.000  0.237* 0.304*** 0.2100 0.188° 0.019
Crimp Shrinkage 1.000 0.457***  0.065 0.137 0.166
Crinp Force L0 0.745%° 0.739°" 0.180°
Young’s Modulus 1. 000 0.796*** 0.074
Strength 1.000 0.501***
Elongation 1.000

* significance level; 5% (r>0.169), **; 1% (¢>0.223), ***; 0.1% {r>0.285)
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Table 6 Correlation Coefficients Between Fiber Characteristics and Mechanical
Parameters of Fabrics (n=7)

Dimameter Crimp Crimp Crimp Young’s Strength Elongation
Number  Shrinkage Force Modulus

LT -0, 570 -0. 217 -0. 352 0. 037 0. 277 0. 338 0.249
WT 0.074 0. 468 0.617 0.532 0.373 0. 256 0.105
RT 0. 246 -0. 452 -0. 370 ~0. 413 -0. 287 -0. 508 -0, 537
B 0. 069 0.184 0. 063 0. 025 -0.189 0.101 0.379
2HB -0. 506 0.529 -0.191 0. 001 -0. 028 0.317 0.321
G -0. 794" 0.472 -0.131 0. 232 0.293 0. 600 0. 432
2HG -0.737 0. 580 -0. 106 0.219 0.275 0. 555 0. 417
2HG5 -0.816" 0.376 -0. 240 0.154 0. 259 0. 559 0. 402
LC -0. 209 0. 048 -0. 694 0. 161 ~0. 466 -0. 395 -0. 520
WC -0. 255 0.576 0. 467 0. 462 0. 427 0. 525 0.478
RC -0. 197 0. 345 0.531 0. 526 0. 364 0.592 0. 607
MIU -0. 189 0. 647 0. 009 -0.013 0.072 0.079 0. 054
MMD -0. 326 0.605 0. 312 0. 347 0.377 0. 483 0. 459
SMD -0. 107 0.492°  -0.283 -0. 259 -0.119 -0.237 -0. 303
T -0.106 0.503 0.438 0. 400 0. 366 0. 447 0. 465
L -0. 305 0.663 0.501 0. 500 0. 450 0. 553 0. 434
KOSHI -0. 096 0.132 0. 104 0. 161 -0. 083 0. 266 0. 427
NUMERI -0.135 0. 554 0. 763 0. 644 0. 640 0.533 0.315
FUKURAMI -0. 321 0. 664 0. 490 0. 488 0. 486 0. 558 0. 439
THY -0. 281 0. 699 0.678 0.617 0. 584 0. 598 0.370

* significance level; 5% (r>0.755), *: 1% (r>0.875)



