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Abstract—In this study, we attempted to expect the mechanical characteristics of the
wool fabrics by knowing the yarns. Moreover, we believe that we could apply these results
to fabric design. We investigated the relationship between the mechanical characteristics of
yarns and fabrics. As results, we have found that bending rigidity, bending hysteresis, compressio-
nal energy and compressional linearity between yarns and fabrics had correlated more than
r=0.5. Also, the correlation between regression and experimental values is r=0.5 in stiffness
while it is r=0.67 in fullness. And regression values were larger than experimental ones in
stiffness, but were not in fullness. The correlation between regressional and experimental values
had 0.63 in THV. According to the study, it is possible to apply it to fabric design when
our predicting the primary hand and the total hand values of the fabrics from the mechanical

characteristics of the yarns.
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Table 1. Specification of yarns

Wool Yarn
Sample code Bred Dia(m;ter tex
u
Y1 NZ Merino 17 22.1
Y2 NZ Merino 17 22.1
Y3 NZ Merino 17 316
Y4 NZ Merino 17 34
Y5 NZ Merino 19 443
Y6 NZ Merino 19 88.6
Y7 NZ Merino 22 554
Y8 NZ Merino 25 59.1
Y9 NZ Merino 37 73.8
Y10 Aust.Merino 22 38.0

Table 2. Specification of Fabrics.
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Yelf 2t} Bending rigidity(B), Shear hysteresis(2
HG), Bending hysteresis(2HB), Compressional

yarn sample code

fabric count{cm™%)

Sample code

Weaves

warp weft warp weft
F1 2/1 Twill [®) @ 34.67 28.28
F2 Plain ® @ 29.33 25.33
F3 2/2 Twill ©) ® 3349 27.00
F4 2/2 Twill @ ® 16.33 15.77
F5 2/2 Twill ® ® 27.33 2593
Fé6 3/3 Twill ® ® 26.09 21.00
F7 2/2/2 Herringbone ® ® 26.27 1153
F8 2/2 Twill 21.60 19.60
F9 2/2 Twill ©) ® 14.82 12.70
F10 Kersey Twill @ 14.93 22.00
F11 Matt ®® ®@®® 20.80 18.18
F12 ® 23.38 26.67

J. of Kor. Soc. of Dyers and Finishers, Vol.7, No.1(1995. 3) /59



60

Table 3. Characteristic value of yarns
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Sample code

Characteri Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
stic value
Em 1.75 6.60 285 240 3.60 3.95 2.00 7.30 200 2.65
LT 0719 0445 0558 0538 0486 0583 0671 0308 0514 0594
WT 1282 2992 1619 1315 1782 2348 1367 2921 1.048 1.603
RT 78.5 67.3 772 70.7 80.1 75.3 74.0 61.9 68.1 89.0
B(X107%) 163 145 233 138 363 604 663 567 679 800
2HB( X107 0.89 0.63 1.55 0.83 2.32 6.58 533 2.29 142 2.08
G(X10-3) 1.53 257 2.87 1.67 317 342 192 3.50 3.29 1.63
2HG(X107®) 920 1360 1480 1120 1720 1600 1750 1680 1850 14.0
2HG5(X107%) 8.8 116 144 10.0 16.0 16.0 16.0 16.0 14.0 11.0
LC(X107%) 0347 0329 0439 0339 0429 0486 0466 0402 0415 0533
WC 0177 0282 0271 0270 0339 1023 1189 0658 0726 0478
RC 486 50.3 58.3 62.1 58.9 56.6 60.7 55.6 57.6 68.1
MIU 0174 0282 0177 0192 0.164 0243 0236 0.169 0181 0.184
MMD 0011 0011 0010 0.010 0011 0012 0.015 0008 0.010 0.013
SMD 267 33 2.87 166 3.60 348 344 398 419 348
T 0117 0117 0140 0206 0.166 0166 0.186 0192 0214 0.153
Table 4. Mechanical properties of fabrics
sample
code Fi F2 F3 F4 F5 F6 F7 F8 9 F10 Fl11 F12
LT 0659 0614 0.642 0540 0.618 0514 0604 0532 0657 0596 0.583 0.729
WT 922 1065 1045 1340 932 1145 1995 1092 947 1120 1135 870
RT 681 678 608 478 661 611 478 639 495 559 578 573
B 0.0588 0.0518 0.0942 0.1055 0.1400 0.1283 0.2230 0.2145 0.3520 0.2420 0.1840 0.3962
2HB  0.0197 0.0175 0.0410 0.0710 0.0517 0.0498 0.1645 0.0710 0.1555 0.1470 0.0625 0.0968
G 1050 0.875 0775 0415 0920 0475 0915 0705 0405 0.645 0460 0.725
2HG 0540 0470 0920 1095 1000 0920 2040 0.870 0910 1505 0810 1165
2HG5 1940 1970 1980 1320 2460 1455 2910 2220 1170 2210 1320 1.980
LC 0303 0395 0.338 0413 0352 0407 0406 0383 0411 0464 0354 0419
wC 0105 0.093 0.156 0297 0.165 0246 0404 0201 0539 0436 0209 0443
RC 602 568 616 563 603 585 604 599 631 592 569 598
MIU 0144 0.141 0.155 0201 0.144 0159 0206 0156 0221 0192 0.176 0.220
MMD 0.0148 0.0202 0.0131 0.0155 0.0137 0.0136 0.0163 0.0158 0.0204 0.0176 0.0188 0.0192
SMD 220 393 195 399 215 223 507 253 572 460 906 551
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Fig. 1. Comparisons between regression va-
lues and experimental values in ben-
ding rigidity.
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Fig. 2. Comparisons between regression va-
lues and experimental values in ben-
ding hysteresis.
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Fig. 3. Comparisons between regression va-
lues and experimental values in com-
pressional energy.
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pressional linearity.
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Table 5. Relation between measured and

predicated properties

LT B 2HB LC WC
Y 045 0920 0.68 0.44 0.75
a 03147 -—23X10* 0.03256 0.2475 0.606

b 04468 43X10-; 0.02136 0335 0.424

Ys = —0.00235+0.004335 Xz )
Yous = 0.03256+0.02136 Xous 2
Ywe = 0.06064+0.42497 Xuc 3
Yic = 0.24750+0.33493 Xic 4
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Stiffness
logB— (—1.0084
= 5, + 0.
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02104 log2HB — (—1.3476) ©)
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Fig. 5. Comparisons between regression va-
lues and experimental values in stiff-
ness.
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Fig. 7. Comparisons between regression va-

lues and experimental values in total
hand value.
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