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Evaluation of Tailorability and Mechanical Properties
of Stretch Fabrics

Hwan-Deok Lee, Su-Kwang Sung and Hyun-Sun Kwon
Dept. of Textiles & Clothing, Catholic University of Taegu-Hyosung, Kyungsan, Korea

Abstract : This study investigated mechanical properties, drape coefficients and node indices of stretch fabrics. We
applied mechanical properties to exhibited tailorability control in HESC and evaluated making-up. The mechanical prop-
erties such as tensile, bending, shearing, compression, surface characteristic values, thickness and weight were measured
by the KES-F system and drape coefficient by drape tester. The summarized results of this study were as follows; First,
stretch fabrics, almost, shown high stretch in weft inserted polyurethane yarn fabric and had a *2c¢(sigma) range of
shearing, compression, surface and thickness, except bending and weight, as compared with Japanese women's thin dress
fabrics. Second, bending had a positive correlation in stiffness, anti-drape and flexibility & softness. Shearing had a neg-
ative correlation in crispness and scroop. Surface properties had a high contribution in fullness & softness. Third, The
drape coefficient was found by measuring the mechanical properties according to the obtained regression equation. Forth,
many problems are expected in overfeed and cutting operations in sewing process. In the decision of the good external
appearance using TVA, only 26 of 55 samples are included in the range of the good external appearance. Fifth, in the
regard of the result for sewing control, warp values are not necessary to control in the all kind of items. But weft value

in the RT and EM are out of non-control zone. So we need a special management during sewing process.

Key words : stretch fabrics, tailorability, mechanical properties, KES-F system
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Table 1. Specification of the samples used for the experiment
Sample Yarn count(denier) Yan de.nsny Air . Ar~ea] Thickness
No. warp X weft (thread/inch) permeability wenght2 (mm)
warp X weft (m/Kpa * s) (mg/cm”)
1 PF75 X NF70+SP40 162 X100 0.9633 10.8298 0.269
2 PFS0 X DTYS50+SP20 157%x97 0.3160 7.4895 0.271
3 VF120 X DTY75+SP40 133 X106 0.4391 13.5020 0.291
4 PF50 X N70+SP20 300<93 0.4313 12.6690 0312
5 VF120XDTY75+SP40 115X73 7.0771 10.4948 0.315
6 N70 X P/W100+SP40 144 X 91 1.9436 14.6295 0.327
7 VF120 X PF100 104 X75 0.0443 11.8875 0.330
8 C40" X DTY 100+SP40 141 X71 1.6333 14.4260 0.361
9 PF50 X DTY75+SP40 295X 104 1.3744 12.9183 0.381
10 C30° X DTY150+SP70 108 X 60 1.0338 16.1803 0.391
11 DTY200+DD75 X DTY75+SP20 84 X 84 0.5873 15.5147 0.420
12 NF70 X DTY75+SP40 137 X97 1.0823 10.1862 0.427
13 DTY XSD150 N/W70+SP40 167 X112 2.5966 18.3037 0.430
14 NF70 X DTY75+SP40 116 X84 1.2186 9.7550 0.437
15 R10" X N75+SP40 66X 85 0.8146 20.3020 0.442
16 DTY XSD150 N/W70+SP40 56 X 56 0.3000 19.4757 0471
17 DTY X 150 N140+SP40 128 X70 0.3938 21.3472 0.474
18 NF70 DTY75+SP40 132X94 1.9790 10.1167 0479
19 R30/2, DTY300xR30°/2+SP70 DTY300+SP70 8243 0.5839 24.1658 0.552
20 P/F SB75 X N140+SP40 136 X 81 0.7285 23.0723 0.552
21 TR 30%2XTR 30°2+SP70 128 X96 1.0136 22.3687 0.525
22 R30°/2 DTY300 X R30°/2+SP70, DTY300+SP70 84x 84 0.8824 23.6908 0.530
23 TR 302 X R30°+SP70,T/R 30572 60X 42 7.7340 20.3530 0.542
24 DTYSB75 X N200+SP40 140 < 80 0.6671 25.9683 0.596
25 P75/36DTY SD XP100/192/2+SP40 216 X84 0.5875 21.0357 0.618
26 DTY300, R30°/2 X DTY300+SP70 58 %51 7.8989 20.2375 0.620
27 DTY SD75XN140+SP40 90X 77 0.3015 20.5195 0.623
28 DTY 190X DTY150+SP40 160 80 2.6695 23.1675 0.630
29 PF SB75 X B58°/2+8P40 117 X95 0.9405 22.7145 0.630
30 DTY SD150XP/W200+SP40 18880 0.5931 25.4195 0.637
31 P80+DD75 X P/W200+SP40 194 X 74 0.3198 25.2437 0.647
32 DTY SD150XP/W200+SP40 102 X 68 0.6163 9.8071 0.659
33 DTY SD150XP/W200+SP40 162X 82 0.4118 25.8993 0.669
34 DTY150 X P/W200+SP40 145 X 85 0.4934 26.1840 0.671
35 DD150 X P/W200+SP40 200 % 85 0.2469 29.3013 0.701
36 ATY130XDTY150+SP40 288X 42 2.9070 29.6593 0.710
37 DTY150 X DTY150+SP40 170X 80 7.7340 22.4667 0.713
38 DTY 150 X DTY75/2+SP40 166 X 60 0.8392 23.9535 0.720
39 DTY300/96 SD XDTY300/96SD 81 X56 1.6548 21.4945 0.730
40 T/R30°S/2 X T/R305/2+SP70 84 X 68 0.1759 33.3288 0.752
41 P80+DD75 X P/W200+SP40 180x82 0.3333 26.8240 0.754
42 DTY SD150, R X305+DTY75 P/W200+SP40 175X73 0.3538 25.5580 0.754
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Table 1. Continued

Sample Yam count(denier) Yam de.nsny Air . Ar.eal Thickness
No. warp X weft (thread/inch) permeability wenght2 (mm)
warp X weft (m/Kpa - s) (mg/cm®)

43 DTY SD150/48 X P100/192/2+SP40 150X 80 0.5085 26.9750 0.754
44 DTY 150 X P/W200+SP40 96 X80 0.4445 24.6623 0.754
45 DTY SD150+SP40 X P/W300+SP70 161X90 0.3555 32.5820 0.776
46 DTY SD150XP/W200+SP40 170X 85 0.3480 26.1887 0.779
47 DTY SD150X P/W200+SP40 163 X85 0.3077 27.2113 0.803
48 DTY SD150/48 X P100/192/2+SP40 172X 85 0.3448 26.7650 0.813
49 ATY 190 X P/W200+SP40 182X 84 0.4699 31.1497 0.840
50 DTY SD150X T/R30°°/2+4SP70 188 X 81 0.4741 33.7477 0.896
51 DTY SD150/48 X P100/192/2+SP40 6043 0.4510 28.0497 0.913
52 DTY SD150/48 X P150/288/2+SP40 88 X 56 0.2463 314140 0.964
53 DTY150 T/R X 30°/2+SP70 198 X80 0.9042 35.4560 0.974
54 T/R 30572 T/R X30°5/2+SP70 175X 80 0.4848 36.4347 1.038
55 DTY SD150/48 X P150/288/2+SP40 170 % 81 1.4859 33.6525 1.260

Note) P: polyester, N: nylon, C: cotton, R: rayon, B: bemberg, SP: spandex, PF: polyester filament, NF: nylon filament, VF: viscose filament, DTY:
draw textured yarn, ATY: air textured yarn, DD: dope dyeing, SB: super bright, SD: semi-dull, N/W: nylon wool, T/R: polyester rayon
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Table 2. Charcteristic values of stretch fabrics

Blocked property Mean S.D Max. Min.
LT-1 0.6363 0.0648 0.8418 0.4578
LT-2 0.5068 0.0796 0.6680  0.2558
LT 0.5716 0.0509 0.7035 0.4050
WT-1 7.5180 4.8285 319100 0.6380
WT-2 423160 7.5120 61.8400 25.4803
Tensile WT 249692  4.3683 36.5000 15.5412
RT-1 62.5590 6.2174 78.5629 48.4490
RT-2 459711  7.9237 62.6900 31.4689
RT 542659 5.6734 67.0348 40.0436
EM-1 48168 3.0556 19.8700 1.5435
EM-2 341694  7.4580 49.6370 17.9095
EM 19.4932  3.8654 285180 10.2410
B-1 0.1965 0.1227 0.5923  0.0236
B-2 0.0353 0.0218 0.1141 0.0058
Bending B 0.1158 0.0649 03075 0.0239
2HB-1 0.1233  0.0730  0.3051  0.0089
2HB-2 0.0337 0.0242 0.1206 0.0056
2HB 0.0785 0.0447 0.1770 0.0073
G-1 0.7446 03364 1.6900 0.1300
G-2 0.5884 0.3293 1.6700 0.1300
G 0.6666 03293 1.6800 0.1300
2HG-1 1.3987 0.7652 3.4300 0.0100
Shearing 2HG-2 0.7693 04686 1.8200 0.0400
2HG 1.0842  0.5987 2.5700 0.0300
2HGS-1 2.0389 0.7723 34900 0.1600
2HGS5-2 1.7573  0.7762  3.3400 0.1900
2HG5 1.8884 0.7722 3.3700 0.1700
MIU-1 02231  0.0720 0.3860 0.1030
MIU-2 02251 0.0678 0.3970  0.1000
MIU 02241 0.0577 03670 0.1270
MMD-1  0.0210 00152 0.0703 0.0054
Surface MMD-2  0.0245 0.0201 0.1470 . 0.0063
MMD 0.0216 0.0112 0.0687 0.0063
SMD-1 52536 42384 16.8460 0.7500
SMD-2 53031 29362 126710 0.9750
SMD 52784 31996 12.6590 1.1050
1LC 04806 0.1072 0.6780 0.2560
Compression WC 0.2056  0.1130 0.6230 0.0520
RC 50.6193 17.6366 89.4700 11.3800
Thickness T 06169 02136 1.2600 0.2690
Weight W 22,1227  7.5222 364347  7.4895

Note) 1: warp direction, 2: weft direction
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Table 3. Regression equation of mechancal properties and drape
coefficients of stretch fabrics

DC Regression equation

Y 48.2220+11.7405y, (R?=0.4891)

Y 60.2002+8.6847y,+5.7986, (R*=0.6595)

Y 56.6557+10.7733y,+12.5413%,-7.4297x;  (R* =0.7038)
39.2079+9.1978y,+12.0255y,-

Y 6.8156)3+9.9264y, (R* =0.7291)

Y 34.333246.3662),+13.1803y,- (R? =0.7451)
9.20633+29.7749y,+3.2419y5

Y  40.7984+8.3637),+11.0964),-6.0181%,+  (R’=0.7679)

33.4694,+5.03515-6.5146y,
Note) i: log G, ,: log B, 3: log 2HB, 4 LT, 5: log 2HG, 4 log 2HGS
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Fig. 8. Relation between drape coefficient and hand value of stretch
fabrics.
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Fig. 9. Relation between drape coefficient and node index of stretch
fabrics.
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Fig. 10. Relation between drape coefficient and number of node of
stretch fabrics.
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component), Z2(Elastic potential component), Z3(Drape com-
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Table 4. Predicted TAV of stretch fabrics

Sample Sample § Sample
No. TAV No. TAV No. TAV

1 3.8583 20 3.2838 39 5.5142
2 4.4590 21 1.4193 40 3.2476
3 1.5837 22 1.7354 41 2.3828
4 8.4581 23 2.2266 42 3.8708
5 3.3832 24 2.2373 43 3.9757
6 3.1802 25 1.6594 44 3.2985
7 3.0499 26 3.0882 45 3.5656
8 2.0348 27 1.6432 46 3.9611
9 1.5691 28 0.8652 47 4.1084
10 1.7870 29 3.9506 48 3.8520
11 3.8399 30 4.1963 49 3.6692
12 1.7349 31 2.0602 50 5.4951
13 3.6044 32 2.6654 51 5.1099
14 1.7817 33 3.6148 52 5.8824
15 4.4304 34 4.2779 53 6.0181
16 3.8989 35 2.2695 54 6.0402
17 3.3485 36 2.2383 55 5.7105
18 2.7864 37 1.5360
19 2.4340 38 5.0545
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Fig. 11. Interrelation between difficulties in sewing process and ranges of mechanical parameters.
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Fig. 12. Interrelation between fabric mechanical parameters and tailoring
processability.
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