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Abstract

This study examines the effect of the structural properties of F/W wool knit fabrics for woman's knitwear on
the perceptions of textures and sensible images of consumers and present basic data for textile designing by
analyzing the relationship among the structural properties, mechanical properties, objective hand measurements
and preferences. A total of 12 kinds of knit fabrics were prepared and investigated in terms of the differences
in the subjective, mechanical properties and objective hand measurements according to the structural properties
of knit fabrics. The data were analyzed by t-test. The subjective hand attributes of wool knits through factor
analysis are categorized into 6 factors. In particular, the ‘active/comfort’ factor is a meaningful result that
reflects the unique characteristics of knit fabrics compared to woven fabrics. Mechanical properties and
objective hand measurements have a greater effect on textures than on sensible images; in addition, the
structural properties, ‘gauge’ was the most important factor to influence the subjective evaluation.
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Table 1. Knit fabric characteristics

Type of fabric Gauge Fineness Weight (mg/cmz) Thickness (mm) Structure
16 2/48's 26.870 1.555
2/60's 24.815 1.436
Plain Stitch
Normal wool " 2/48's 16.625 1.099
(trade name:Noble) 2/60's 14.635 1.130
2/48's 34.122 1.687
16 Interlock Stitch
2/60's 25.705 1.682
6 2/48's 27.020 1.528
2/60's 24.280 1.379
Plain Stitch
Washable wool " 2/48's 16.180 1.130
(trade name:Marble) 2/60's 14.442 1.038
2/48's 31.985 1.702
16 Interlock Stitch
2/60's 26.960 1.624
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Table 2. T-test of mechanical properties and objective hand by yarn fineness

. . L Yarn fineness
Mechanical properties & Objective hand t-value p-value
2/48's 2/60's
EM 40.610 26.116 -18.611 .000
LT 716 749 -5.156 .000
Tensile properties
WT 6.4333 4.740 -21.535 .000
RT 59.403 59.995 -3.920 .000
B .037 .050 -14.370 .000
Bending properties
2HB .036 .050 —-8.366 .000
G .380 423 -12.565 .000
Shear properties 2HG 1.201 1.345 —7.594 .000
2HG3 1.335 1.488 -7.726 .000
LC 447 404 10.407 .000
Compression wC 514 484 6.520 000
properties
RC 52.531 51.798 6.039 .000
MIU 283 274 3.199 .001
Surface properties MMD .025 .025 -1.718 .086
SMD 15.168 15.586 -3.386 .001
Weight 21.806 25.467 -7.816 .000
Weight & Thickness -
Thickness 1.381 1.450 —-3.724 .000
KOSHI -1.59 -2.65 14.886 .000
Primary hand
(KN-402-KT) NUMERI 221 2.52 -8.535 .000
FUKURAMI 222 2.31 -1.302 193
Total hand value
(KN-301-winter) THV -1.93 -1.23 —-8.896 .000
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Table 3. T-test of mechanical properties and objective hand by knit structure

Mechanical properties & Knit structure
. t-value p-value
Objective hand Plain stitch Interlock stitch
EM 26.925 46.240 -18.611 .000
LT 725 747 -5.156 .000
Tensile properties
WT 4.536 7.632 -21.535 .000*
RT 59.300 60.497 -3.920 .000
B .044 .055 —-6.196 .000
Bending properties
2HB .032 .066 -27.235 .000
G 402 400 616 538
Shear properties 2HG 1.352 1.115 12.660 .000
2HG3 1.487 1.260 11.291 .000
LC 398 481 -23.732 .000
Compression wC 474 550 ~18.954 000
properties
RC 51.556 53.382 -16.277 .000
MIU 328 254 45.470 .000
Surface properties MMD .027 .024 17.875 .000
SMD 16.263 13.605 31.571 .000
. . Weight 15.470 29.693 —-59.526 .000
Weight & Thickness -
Thickness 1.099 1.673 -180.883 .000
KOSHI -3.10 -1.74 -16.955 .000
Primary hand
(KN-402-KT) NUMERI 2.50 2.78 —8.756 .000
FUKURAMI 1.18 3.17 —-53.938 .000
Total hand value
(KN-301-winter) THV -2.81 -.88 -30.025 .000
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Table 4. Mechanical properties and objective hand by knitting gauge

Mechanical properties & Knitting gauge tvalue value
Objective hand 14G 16G p
EM 29.365 24.485 1.282 .000
. . LT 682 768 -1.761 .000
Tensile properties
WT 4,155 4972 -13.271 .000
RT 56.700 61.900 -32.078 .000
B .029 .060 -15.027 .000
Bending properties
2HB .041 .022 -16.095 .000
G 387 417 -19.667 .000
Shear properties 2HG 1.160 1.545 —21.478 .000
2HG3 1.282 1.692 -11.344 .000
LC .398 481 —23.732 .000
Compression wC 474 550 -18.954 000
properties
RC 51.556 53.382 -16.277 .000
MIU 328 254 45.470 .000
Surface properties MMD .027 .024 17.875 .000
SMD 16.263 13.605 31.571 .000
. . Weight 15.470 29.693 —-59.526 .000
Weight & Thickness
Thickness 1.099 1.673 —180.883 .000
KOSHI -3.10 -1.51 —-26.289 .000
Primary hand value
(KN-402-KT) NUMERI 1.82 2.50 -30.094 .000
FUKURAMI 2.44 1.18 29.579 .000
Total hand value
(KN-301-winter) THV -1.06 -2.81 32.744 .000
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Table 5. Mechanical properties and objective hand by fabric type

Mechanical properties & Fabric type
BT t-value p-value
Objective hand Normal wool Washable wool
EM 35.80 30.92 4.112 .000
LT 726 736 -3.052 .002
Tensile properties

WT 5.88 5.29 3.397 .001
RT 58.76 60.63 -6.655 .000
B .050 .045 2.691 .007

Bending properties
2HB .048 .038 5.473 .000
G 426 376 15.089 .000
Shear properties 2HG 1.36 1.18 9.779 .000
2HG3 1.50 1.32 9.032 .000
LC 424 426 —.446 .656
Compression we 511 487 5.060 000

properties

RC 53.27 51.05 24.422 .000
MIU 268 289 -6.963 .000
Surface properties MMD .0254 .0250 2.295 .022
SMD 15.59 15.16 3.441 .001
Weight 23.79 2347 .650 516

Weight & Thickness
Thickness 1.431 1.400 1.686 .092
KOSHI -1.78 -2.46 8.828 .000

Primary hand value
(KN-402-KT) NUMERI 2.25 248 -6.185 .000
FUKURAMI 2.53 2.00 7.933 .000

Total hand value

(KN-301-winter) THV -1.22 -1.94 9.181 .000
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multifunctinal epoxide?] GPEE AF&-31A cuticular cells
I 7t A o 2H FAIEA ] MAE, A
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Table 6. Factor analysis of texture factors
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ARA 29l 2= Ao Pysigon, a9l
ko] 2 F8AL SME DAy, AEsitk, A
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71EE 8l
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o GHYMEEA ] F350) BE JE2AE Y
Texture factors ~ _
oz @ AToN 228 25T vz 9 7}
Bulky/ Drapable/ Surface = - =1 % ] _ -
Weightness Elastic properties A stE = g9lolzt @ A AA 2A4E o
Compact 0.839 }g——g—i ﬂ% EHQI 8—?1‘5“*‘@"’]'9]’ T % E‘/] }\ZHE
Thick 0.834 Table 7 . Factor analysis of sensible image factors
Compressible 0.815 Sensible image factors
Warm 0.794 Sophisticated/ Active/
. Neat
Durable 0.700 Feminine Comfort
Heavy —0.580%* Sophisticated 0.840
Flexible 0.792 Feminine 0.813
Resilience 0.713 Luxurious 0.681
Drapable 0.640 Natural 0.628
Stiff —0.552%* Neat 0.890
Coarsee 0.766 Tidy 0.878
ItChy 0.625 Classic 0.633
Dense 0.570 Active 0.835
Soft _0.532* Comfortable 0.800
Figen value |  3.873 3.039 2.609 Casual 0.766
Cozy 0.650
Cumul. Pres.
Variance (%) | 2817 46.082 63.473 Figen value 2.855 2832 2.525
Cronbach's a 0.888 0.758 0.728 S:rrir::ll(.:ePE‘;si 23,788 47.389 68.431
0
*In case of factor loading values is (), reliability analysis
was practiced by reverse coding Cronbach's a 0.830 0.853 0.776
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Table 8. Correlation coefficients of texture and sensible

image factors

Texture Bulky/ Surface | Drapable/
Sensible imagg Weightness | Properties | Elastic
Sophisticated/Feminine | —.111%* | —2098*** | 42(0%**
Neat .076 — 194FH% | 7@k
Active/Comfort 232%%% | (099%* .396%**
*p<.05, **p<.01, ***p<.001
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Table 9. T-test of texture and emotional images factors by fabric type

Structures Type of fabric

Subjective evaluation Normal wool Washable wool tvalue p-value
Bulky/Weightness 3.71 3.88 -1.297 .195
Texture Surface properties 4.45 5.00 —6.661 .000
Drapable/elastic 4.06 3.43 6.980 .000
Sophisticated/feminine 4.04 4.44 -4.771 .000
Sensible images Neat 4.60 4.80 -1.010 313
Active/Comfort 4.24 4.40 -1.634 .103
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e}
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3} ¢1E]=H (interlock stitch) ZFz2Fe] 16G Hx AA vk
Aol s felsjed oisc dgad §

Az FHEQEZP A A olr A T A/
~elg agle] AR T Aol7} 9% )
oA frelsiAl et

A7k H/RALE AESHo| HH) u)3)
4 =7 ek, A3 54 FollA FalAARy
I Aol Ug AR AAE e GEEES AU EN
Gy, RCS WC B QIS4 o &7 Uebstth.
olg]gh YFEgo] FI /AT 8]l FAME 53
njzbo] G FUE ACT Ak, L
e Beu B S0l o B/ Uehitth ol o
2 B4 FolM e BUEACRE AU F e
o, FHET AEEH ] MIUSF MMDS] gro] 2%
o2 o}, 2] Fel el 4ol wlslo) 7244
ol H7lol FaFe wF Ao Az Al
2ere BHo| El= N} o = ekt o=
Aol Ae|ZHe HlahA F77F GFaL 7 A 22

3
3 dzko] 2ol Ao] L F Ao AzhE),

o
O E
=)

-

Table 10. T-test of texture and emotional images factors by knit structure

Structures Khnit structure

Subjective evaluation Plain stitch Interlock stitch tvalue p-value
Bulky/Weightness 2.59 423 —-13.145 .000
Texture Surface properties 4.55 5.27 —6.400 .000
Drapable/Elastic 3.40 3.80 -1.537 125
Sophisticated/Feminine 4.77 4.21 6.654 .000
Sensible images Neat 473 4.90 —.734 463
Active/Comfort 4.18 4.29 —-.830 407
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Table 11. T-test of texture and emotional images factors by yarn fineness

Structures Yarn fineness
Subjective evaluation 2/48's 2/60's tvalue p-value
Bulky/Weightness 4.05 3.55 4.381 .000
Texture Surface properties 4.55 491 -3.390 .01
Drapable/Elastic 3.85 3.64 1.612 107
Sophisticated/Feminine 4.12 4.36 -3.384 .01
Sensible images Neat 4.73 4.68 824 410
Active/Comfort 4.29 4.36 -918 359
Table 12. T-test of texture and emotional images factors by knitting gauge
Structures Knitting gauge
Subjective evaluation 14G 16G tvalue p-value
Bulky/Weightness 2.73 4.49 -16.393 .000
Texture Surface properties 4.36 5.28 —6.647 .000
Drapable/Elastic 4.04 3.40 3.639 .000
Sophisticated/Feminine 3.74 477 —-10.867 .000
Sensible images Neat 449 4.90 —-1.567 118
Active/Comfort 4.50 4.18 3.865 .000
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