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Abstract

The purpose of this study is to analyze the relationship among subjective textures, sensibilities and
objective handle of knit fabrics and to provide useful information in planning and designing knit fabrics.
We made 20 plain knit fabrics, as specimens, with a combination of 5 kinds of wool/rayon fiber contents
and 4 kinds of stitch loop length. For the subjective evaluation, we used 29 questions of subjective
textures and sensibilities and employed statistical analysis tools such as factor, Pearson's correlation
analysis. An objective handle was measured by Kawabata evaluation system and HV and THV was
calculated by KN-402-KT and KN-301-winter. The analysis of a Pearson’s correlation -with objective
properties and handles and structural properties of knit fabrics demonstrated a highly linear relationship.
Especially, wool/rayon contents and WT of tensile properties and loop stitch length and G of shear
properties showed a correlation coefficient over 0.9. But a relationship of objective properties and
subjective textures and sensibilities was non-linear and a linear multi-regression analysis showed that a
objective handle had a lower prediction power in the area of subjective textures and sensibilities.

- Key words: Subjective texture, Sensibility, Objective handle, Knit fabric; 22 27, 744, A3F ),
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Hel 24588 25 d&l YT 219 ¥=
o o] WAALE AME-3le] FHAlet o, JAF A
A8 WA 523 & <Table 1>3 Zet,

AL e BAL 2FRE AREEHY 28 & o
2F Ak o2 HE 4T B 8o T2 5
T4 A& Azt -1 @A 20 607tpme] 1L
Qg 7l +AS)] HEFo =2 FAEIY wool 100%
2} wool/rayon 50 : 50 2 rayon 100%2) 2394 g
E T, AT 5ER RN gl Bl oA 2FdA}
2788L 300tpme] 2. r% 7t FAA@Z) ez T3
. o] A, AFHOZ U 100%, Ho)e 100%2]
4z 125, Rl Aensl 75 25,
50:50, 25: 752 A H 329 AL il F=E 5%
Eg] /J.‘l o%giq.

A2 HA A48 I3 AEH 2 39
71(Shimaseiki MEGAF A&, Model™ SES-122RT)&

Hl&] THVZto] £3 AL Ert S7hge] get THV 12G2] Whole garment£-o]03l, HEHL 55mm,
Table 1. Properties of single yarn
ARAEE FEA 28T (tex) HAFCED) 718
Wool Nm 52 18.8 620tpm(Z) worsted wool
Rayon Ne 30 19.0 670tpm(Z) viscose rayon
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Table 2. Structural properties of specimens
Avg. Loop length | Wool/Rayon contents Weight Thickness Density of fabric
No. o 2 - -
(mm) (%) {mg/cm®) (mm) wale/in course/in
1 5.5 3.26 0.90 18.7 247
2 6.5 2.68 0.87 17.0 20.7
100/0
3 7.5 2.35 0.86 15.0 17.8
4 8.5 2.08 0.84 12.7 157
5 5.5 3.28 0.88 19.0 25.0
6 6.5 2.76 0.85 17.0 21.0
75125
7 7.5 2.32 0.83 15.0 18.0
8 8.5 2.13 0.79 13.5 14.8
9 5.5 3.32 0.87 19.2 255
10 6.5 2.67 0.86 17.0 21.0
50/50
11 7.5 2.39 0.81 15.0 17.7
12 8.5 2.07 0.77 14.0 14.5
13 5.5 3.36 0.87 19.5 26.7
14 6.5 2.73 0.85 17.2 21.0
25/75
15 7.5 2.33 0.83 15.5 17.0
16 8.5 2.06 0.79 13.8 14.7
17 5.5 3.28 0.86 18.8 26.7
18 6.5 2.80 0.86 17.2 20.8
0/100
19 75 2.40 0.84 15.0 17.0
20 8.5 2.06 0.76 13.0 14.3
6.5mm, 7.5mm ¥ 8.5mme] 49AE XA HF 1007 & Aoz dA8H 5, 984S B3 33
20F9] AR5 A &St A fo) AR A5 2 Az e Hrt AYe BA3HTHFEA L

/3 /4L <Table 2>9} 7t}

ARE-EE A|2E Kawabata system®] AEE 29 U
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Aty A8t 54X 71E E99 HEg Fg,
Al 258 1sAtololl, FAl= -1s9} 1s Alolo]l B35
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2. FEHY Fz ¥ 2yt

FEAl, FaA, 20040014 JHEE
HMHEE AFREe] A7 2
o] F#A FrrE AT HoPPEe =27
20x20cmE 3] 20~30the] o34 olF AW AR

=
T

roo)l g

il
Zjl-
ho

7t

— 85—

2]
A, 2005).
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FB A ZES AMHE8lY] <Table 3>3 7Z+o] QIAEA,

FUSA, dEBY, G55, TASY 2 T, 3
Fel 717 549 17922 EF 2480l Y

Aol WFER AU AEY A7) 20x
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Table 3. Mechanical properties

Properties Mark Description Unit Equipment
LT Linearity of load-extension curve -

Tensile WT Tensile energy gf - em/em’ KES-FBI
RT Tensile resilience %
EM Extension at maximum load %

Bending B Bending rigidity ef - cm/cmz KES-FB2
2HB Hysteresis of bending moment gf -cm/cm
G Shear stiffness gf/fcm - deg

Shear 2HG Hysteresis of shear force at 0.5 degree gflcm _] KES-FB1
2HG3 Hysteresis of shear force at 3 degree gffem
LC Linearity of compression thickness curve -

Compression wC Energy in compressing fabric under 50 gf- cm® gf - cm/cm’ KES-FB3
RC Compressional resilience %
MIU Coeflicient of friction -

Surface MMD Mean deviation of MIU - KES-FB4
SMD Geometrical roughness um

Thickness & T Thickness at 0.5 gf* cm” pressure mm KES-FB3

Weight w Mass per unit area mg/cm2 Balance

THVZES] AR 93] KN-301-winter?]-2 A3}t
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Table 4. Corelation coefficient of structural properties
and mechanical properties

Structural
Mechanical properties Wool/Rayon L.oop
. contents length
properties
LT 0.390** -0.751%*
RT 0.473%* -0.518%*
Tensile
WT 0.911** 0.083*
EM 0.793** 0.589**
G -0.195* -0.939**
Shear 2HG -0.645%* -0.715%*
2HG3 -0.629*x -0.734%*
B 0.688** -0.620**
Bending
2HB 0.665%* -0.602**
LC -0.397** 0.737%*
Compression | WC 0.894** 0.416%*
RC 0.837%* -0.319**
MIU 0.380** 0.907**
Surface MMD -0.080* 0.312%*
SMD 0.359%+ -0.739%*
Weight & Weight -0.061 -0.984**
thickness Thickness 0.281%% | 0.792%*
**p<01,*p<.05
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Fig. 1. Koshi value according to loop length and wool/rayon contents
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Fig. 2. Numeri value according to loop length and wool/rayon contents
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Fig. 3. Fukurami value according to loop length and wool/rayon contents
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Table 5. Correlation coefficient of structural properties
and objective handle

o Structural properties
Objective handle
Loop length  {Wool/Rayon contents
koshi -0.937** -0.101**
hv numeri 0.700%* -0.073*
fukurami -0.098* 0.940%*
THV THV -0.891** -0.009
*p<.05, ¥*p<.01
5737} Kawabata®] Al2b2 ol 2|3 Bigh 3 F3Felgt

9] Fe#A g Vebd Aojt.
W skl 4xje] g zbal B#Ho] gl koshis H
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. Table 6. Correlation coefficient of subjective textures and sensibilities and mechanical properties

Textures Sensibilities
f;l;izg drapable bulky elastic stable/neat ggrt;l;gl/t le;;ignigf/
LT -0.017 -0.572%** 0.094* 0.028 o 0.154%Fx | 0.146%4* | -0.120%%*
. RT 0.112%* -0.464%*x* 0.122%** 0.095** 0.040 ,-0.004 -0.186%**
Tensile WwT 0.428*** | 0.232%%* | -(,148*** 0.182%** | -0.236** - 0.083* -0.178%**
EM 0.517*** 0.110** 0.12] % 0.185%** -0.379%** 0.200%** -0.122%#**
G -0.334%%% ) 0.462%** 0.014 -0.100** 0.348%** | -0.206%** | -0.004
Shear 2HG -0.485%%% | -0.194*%* | -0.069* -0.164*** 0.378**% | _0.205%** 0.108**
2HG3 S0.479%% | 0210%%* | 0.066* -0.1624%* 0.379%%% | _0.206%** 0.104** .
. B 0.159*** -0.557%** 0.151%*+ 0.091* 0.037 -0.047 -0.192%**
Bending 2HB 0.127%** -0.527*** 0.162%** 0.084* 0.062 -0.054 <0.181*#**
‘LC -0.062 0.559%** -0.118*** -0.037 -0.094** 0.077* 0.101**
Compression| WC 0.523%*x -0.032 0.152%** 0.190%*** -0.348%** 0.177%** -0.160%**
RC 0.305%** -0.445%** 0.207*** 0.152%** -0.107** 0.038 -0.200%**
MIU 0.400%*** 0.386%** 0.026 0.118%** | -0.375%%* 0.208*** | -0.043
Surface MMD 0.017 0.149*%* | -0.016 -0.001 -0.083* 0.053 -0.038
SMD -0.034 -0.533%** 0.111%** 0.046 0.187*** -0.107** -0.124%**
T&w Weight -0.266*** -0.531*** 0.046 -0.058 0.328*** -0.187*** -0.025
Thickness | -0.100** -0.492%** 0.130%** 0.070* 0.217*** -0.101** -0.058

*p< 05, ##p<.01, ¥**p<.001
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Table 7. Correlation coefficient of subjective textures and sensibilities and objective handle
Textures Sensibilities
S‘r‘;ff;; drapable bulky elastic stablef nanwal f‘fl’;z‘;gf/
koshi -0.279%x* -0.500*** 0.037 -0.087 0.309%** -0.184*** -0.032
numeri 0.175%%* 0.426*** -0.023 0.052 -0.218%*** 0.160%** 0.088*
fukurami 0.428*** -0.346*** 0.203%** 0.194*** -0.199*** 0.093%* -0.183%**
THV -0.197*** -0.504%*x 0.076 -0.045 0.256%*** -0.141%** -0.024

*p<.05, ¥*p<.01, ¥**p< 001
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