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Abstract

Using the acetate velvet and viscose velvet whose pile lengths were sheared as 1.45, 1.55, 1.
65, 1.75, 1.85, 1.90mm under the condition equating the weaving process of ground fabric, the
conclusions were as follows through the results of the sensory assessments estimated by
women students in our university and the physical properties, H.V. and T.H.V. obtained by
KES-F system.

1. In the sensory assessments estimated by the method of paired comparison and ranking of
samples, the longer pile length was, the more the hand values of smoothness, softness,
thickness, heaviness increased on the whole.

2. The H.V. and T.H.V. measured by KES-F system were as follows;

Koshi increased to pile length 1.85mm and then decreased a little at 1.90mm. Numeri
increased as pile length was longer. Fukurami increased to pile length 1.75mm and then
decreased gradually as pile length was longer. Total hand value increased gradually from 1.
45mm to 1.85mm, had the top value at 1.85mm, and then decreased a little at 1.90mm.

3. In the results of summarizing "the physical properties correlated closely with the H.V.
obtained by sensory assessments; and "the physical properties correlated closely with the H.
V. and T.H.V. obtained by KES-F system |, it showed that all the sensory properties correlated
closely with compressive energy, flexural rigidity, thickness, weight and pile ratio in the
former and that the physical properties correlated closely with each H.V. and T.H.V. were
different in the latter.

4. It showed that factor 1 was related to compressive energy, thickness, weight, pile ratio,
factor 2 was related to recovery energy, compressive resilience, compressive index, and factor
3 was related to compressive recovery ratio in the result of factor analysis.

5. In the multiple regression analysis, the expressions of all sensory properties had
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compressive ratio, frictional coefficient in the regression expressions of "H.V. obtained by

sensory assessments, while the expressions of each H.V. had different physical properties in

the regression expressions of "H.V. obtained by KES-F system,.
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Table 1. Characteristics of samples

1
Samples A-pile group | V-pile group
Item
Ground Fabric Polyester Polyester
Pile Yarn Acetate  |Viscose Rayon
1.45 1.45
1.55 1.55
1.65 1.65
Pile length
fle length (mm) 1.75 1.75
1.85 1.85
1.90 1.90
Ground warp 121.0 121.0
Yam
CE)ul)lt Ground weft 121.0 121.0
D,
Pile warp 120.0 120.0
Warp density 62 . 62
Fabric | (ends/inch)
density
Weft density 98 98
(picks/inch)
6
5
4
3
2
1

G1 Pl P 2z GZ Pa P 4
Fig. 1. Structural diagram of fast pile fabric.
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Table 2. Characteristic values of basic mechanical properties.
Properties Symbols Characteristic value unit
Tensile LT Linearity —
WwWT Tensile energy gf-cm/cm?
RT Resilience 9%
Bending B Bending rigidity gf-cm?/cm
2HB Hysteresis gf:em/em
Shear G Shear stiffness gf/cm-deg.
2HG Hysteresis at ¢=0.5° gf/em
2HGS Hysteresis at ¢=5" gf/cm
Compression LC Linearity —
wC Compressional energy gf-cm/cm?
RC Resilience %
Surface MIU Coefficient of friction -
MMD Mean deviation of MIU —
SMD Geometrical roughness micron
Weight w Weight per unit area mg/cm?
Thickness T Thickness at 0.5gf/cm mm

WC'= 'L: P’ daT
@ Compressive Ratio (EMC)
EMC=(To—Tm)/Tox100
® Compressive Recovery Ratio® (KC)
KC= (To’/To) X100
ok, To : A28 gh&A ok 0.5gf/cm’oll 48] 5 o]
o},
@ Energy Loss Ratio® (8C)
SC=(EC—EC")/ECx100
® Compressive Modulus® (DC)
DC=(To'—Tm)/(To—Tm) %100
® Fatigue Ratio'™ (HI)
HI=EC,/ECx100
t}, EC.: 28 93%4]2] Compressive Energyo|ct,
(@ Compressive Index!® (ID)
ID=RCx HI/100
Flexural Rigidity (G)
G=WL*'/86
ch, Wi A9 29 dAg F3¢ (mgf/cm?)
L: A&9 Zeo](cm)

8 A& 5 (cm)
(® Thickness (T)%+ Weight (W)
T: st 0.5gf/cm®iA 8 F75 ARTA=Z 3}
gk (59 D mm)
W AR lcm?e] FES mewhslz Jehigich
(5191 : mg/cm?)
@@ Pile Ratio (P.R.)
Pile Ratiox= PEALEHLYEo] Alakgk =% Ao <
Bhed Al4kaledch,
Pile Ratio=[1p+ (d+dp) 7/2] Xm/1
o, 1, pile & (cm)
d  #kk B (cm)
dp  pile £ EE (cm)
m {84 i lomztel £ Sl pile g (&
¥/cm)
1: Bk (=lcm)elth

3. A Azl

EAAZE Macintoshi EAE pakage, STAT
VIEW 11 version 1.013 JMP version 2,055 AR%:-
sedvh B4 A7) w7 pile grouprtdt #5A
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4 Smoothness & Softness ® Thickness © Heaviness
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a4 Smoothess & Softness e Thickness 0 Heaviness
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Fig. 3. Ranking of samples by sensory assessments — Smoothness, Softness, Thickness, Heaviness.
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()= V-pile groups] 7 353 EQxo HFEZ
+ piledolo] wiz] viebd Aol smoothness
pileZlo|7} Ao} AF5 Ao} HFAsF AR F15}

WEIR A
€ A%E Rolx Yevl £ AsolA ozt FhAdirt
7} thA] ZrbEkx Qloh softness 4] pileZdol7} 4
o AF5 FadAvel Hae) M2} Fokske A

& ellae glov, 28 A&7 14 Al2¥c 9§
FA7F 2z, 4, 5, 6 A5 o]y} off T4
Zeo g dol A.pile groupe] w8 V-pile groupe]

Table 3. Physical properties
(a) A-pile group

Sample No. Al A2 A3 Ad A5 A6
Physical
properties
1, WC (g-cm/cm?) 0.196 0.199 0.202 0.208 0.209 0.211
2. WC’ (grcm/cm?) 0.120 0.127 0.135 0.142 0.130 0.124
3. RC (%) 61.22 63.82 66.83 68.83 68.27 62.20
4, EMC (%) : 14.41 13.90 13.45 13.35 11.65 10.64
5. KC (%) 98 67 98.76 99 .40 98.80 98.79 98.70
6. SC (%) 38.78 36.18 33.17 31.73 37.80 41.23
7. DC (%) 90.78 91.07 95.24 91.02 89.64 87.79
8. HI (%) 96.94 96.48 97.03 96.63 97.13 97.63
9. ID (—) 59.35 61.58 64 .84 65.92 60.41 57.38
10, MIU (-) 0.258 0.253 0.249 0.246 0.250 0.252
11. G (mgf-cm) 0.939 0.986 1.030 1.060 1.101 1.155
12. T (mm) 1.506 1.612 1.717 1.835 1.905 2.001
13. W (mg/cm?) 18.78 19.72 20.59 21.20 22.02 23.09
14, PR. 3.6 3.8 4.1 4.3 4.5 4.7

(b) V-pile group

Sample No. Vi V2 V3 V4 V5 Ve
Physical
properties
1. WC (g-cm/cm?) 0.190 0.193 0.195 0.201 0.203 0.207
2, WC’' (g-cm/cm?) 0.127 0.131 0.141 0.149 | 0.136 0.133
3. RC (%) 66.84 67.88 72.31 74.13 67.00 64.25
4, EMC (%) 15.18 14.29 13.62 13.47 11.81 11.00
5. KC (%) 98 42 98.71 98 .67 98.02 99.01 99 35
6. SC (%) 33.16 32.12 27.69 25.87 33.00 35.75
7. DC (%) 89.61 90.95 90.21 92.74 91.59 94.12
8. HI (%) 95.26 96.37 96.41 95.52 9655 96.14
9. ID () 63.67 65.42 69.71 70.81 64.69 61.77
10. MIU (—) 0.266 0.260 0.253 0.247 0.251 0.252
11. G (mgf-cm) 1.002 1.030 1.078 1.115 1.164 1.220
12. T (mm) 1.522 1.624 1.725 1.841 1.913 2.009
13, W (mg/em?) 20.03 20.60 21.55 22.30 23.28 24 .40
14. PR. 3.6 3.8 4.1 4.3 4.5 4.7
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(b) V-pile group

Fig. 5. HV.,, T.H.V. obtained by KES-F system
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Table 4. Physical properties correlated closely with
subjective properties
(a) Physical properties correlated closely with H.V.
obtained by hand evaluating

Physical properties | Subjective | Physical properties
A-pile group properties V-pile group
WC, G, T, W, P.R. | Smoothness| WC, EMC#, KC, G,

T, W, P.R.
WC, G, T, W,P.R.| Softness | WC, EMC#, KC, G,
T, W, PR
WC, EMC#, G, T,| Thickness | WC, RC#, EMCH#, G,
W, PR T, W, P.R.
WC, EMC#, G, T,| Heaviness | WC, RC#, EMCH,
W, P.R. KC G T,W,PR.

(b) Physical properties correlated closely with H.V.,
T H.V. obtained by KES-F system

Physical properties | Subjective | Physical properties
A-pile group properties V-pile group

WC#, GH, T#, W#, Koshi MIU, T#, P.R#

PR# N

WC, EMC#, G, T, Numeri | WC, MIU#, T, W,

W, PR PR.

RC#, SC, ID# Fukurami | WC#, RC#, SC, ID#

TH.V. MIU

(# . positive cor., none - negative cor.)

A olYel ot& resilienceﬂ]-i HAZe] B2 Ao
velytc) heaviness 4] 5 group ZF & o
%), FI7E, A, %, pilelgIe 4] ¥
3, &g A4dwe] ¥ Aoz vieytord,
V-pile group2 o]z o]&le] g}& resiliencedt¢ &
Aol ¥, ok B EF-gole galate] ¥ Ao
Jehtch 2828 thickness®t heavinessw
group 25 & oA, TIRE, FA, £, pile
wjgol AeFE, 4EFgo] FToE FA =AAe #
A SR Yelch

Table 4¢] (b)= KESF systemo] <ja] lojzl
HV, THV.sE A38A7 22 (s A%
0.9¢]14h) &2 EAAEE A-pile group? V-pile
groupol] thdled Azs] L Fejth koshi(stiffness)
= A, V-pile group =5 %7, pilevl&3 A4
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#5725 (smoothness, softness,
thickness, heaviness) ol tisle] ZEAH o=z ol o
=545, F7, T3, pilevige] & G4
BAZ FJst Lol uleted, (b)olME 2 W5
EAA v A sl £ 837 B4R o] t=
A el glee & 4 gek sz (b)AA44 A
Foll &3 2197171 (a) AR Rl o8t 22185}
st o Adsln ARz AnE °’°1‘§ T Ak
vebstct,

2) QUXtEA

Table 5= QA4 723, AAEe o) Lo (+
0.9014) &4 FAAES F9 pile groupel o
oted, 7 factord 2 A2jd ¥ Rolxt,

4 (@€ “F9H EA4AES FrAe) o)
ozl HV."Z QA4S 3 Ax &)= factor
=& T2 pile groupel diste) H FL Fo
t}. factor 12 A, V-pile group BF & o),
TRAE, A,
wev], o]z ololE A-pile groupel= =g
#, V-pile groupol & 4% 328, ¢% modulus
gz P8 Ak vEbgeh factor 2 A, V-
pile group 25 3= oz,
indexs} Bai¥ Q=L velydc)

()= “F8" 542 E3} KES-F systemol] 2]&)
e}zl H.V, THV.”Z QA4L 4 A7 T3

14,

k= resilience, 42
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Table 5. Summary of each factor obtained by factor

analysis

(a) Physical properties and H.V. obtained by hand

evaluating
Factor A-pile group V-pile group
Factor1 | WC, HI, G, T, W, | WC, KC, DC, G, T,

PR. w,
PR.

Factor 2 | WC, RC, ID WC', RC, ID
Factor 3 | KC

(b) Physical properties and H.V,,

KES-F system

T.H.V. obtained by

Factor A-pile group V-pile group
Factor1 | WC,G, T, W,PR, | WC,KC, DC, G, T, .

Koshi W,

P.R., Koshi, T.H.V.

Factor 2 | WC, RC, ID, | W(, RC, ID,

Fukurami Fukurami

b

Factor 3 | KC HY

5%, pillehgo] BT A2 v |

A factor®-& A, V-pile groupe] tjsle] Aels) &2
Folc}, A-pile groupoll4]& factor 10] ¢}& o4z,

TEAE, A,
2 vephe]

28k piles]-$, koshiol| 33 ql=}
u]dled, V-pile groupol A&

o4& ol

A, % 388, ¢4 modulus, TFYRE, FA, F
2k pile¥]§, koshi, T.H.V.8} 335 <=2 eyt
o}, factor 2+ A, V-pile group =5 I oj1i=),
9+ resilience, 9% index, fukuramig} =el% <A}

= vehged,
He¢s B

factor 32 A-pile groupo] 4= gl&
AR et

H|sle]  V-pile

groupefl M= H 23 A Az velytch
o] 4boll4) 4= E Table 59

CFIRE, ),
factor 2+ F5 oA,

factorg 5 Mo} A|HSZ factor 1-&
%, pilewlg3t Pl Qlzjo|w,

o F9 Aty T 5 Qlok
Table 62 o+F3A¥4e 3l E29 AT

Z4%¥ hand valuesd
ElY Reltf,

+A (a)
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(@), (D)ol =eisl

&F olujA,

9} resilience, 9= index

AE AA4E 1
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Table 6. Multiple regression analysis
Standard regression coefficient and predictor

variables

(a) Physical properties and H.V. obtained by hand

evaluating

Criterion

A-pile group variable V-pile group
0.46EMC +72.75| Smoothness| 0.08EMC +182.84
MIU—20.70 MIU +0.22ID -

58.43

RZZO._84" R*=0.97
0.97EMC +115.99| Softness | 0.82EMC 451,98
MIU —0.003DC — MIU—20.58
37.91

R?*=0.99* R*=0.98*

(** : 1% significant, * . 5% significant)

(b) Physical properties and H.V., T.H.V. obtained by
KES-F system

Criterion
A-pile group variable V-pile group
34.22WCH+0.55T — Koshi —0.56T +1.18P.
4.79 R.—0.91
R*=0_87* R?=(.85
0.09EMC +17.57 Numeri 0.02EMC +8.49
MIU+0.74 MIU+3.34
R%=(.99** R?=0_99**
0.17RC —0.15ID +| Fukurami | 3.51WC +0.01
4.94 RC+0.002ID+4.54
R?#=0(.95* R*=0.97*

(** : 1% significant, * : 5% significant)

group? V-pile groupd] &34 4= 32 smooth-
ness, softness 25 ¢&-§3} opaA| 71 23] 9l
£dl, smoothness+= F group 2% of& H4& (Y¢S5
ol w3 mhERAge] 2EHAATY ¥Fe] £ A
© 2 eyt e]+ smoothness?l 8] wfrze]g
2 dehie S49e A% 20 $E A% T 4
oA, softness—c smoothnesse]] ®]e] =g 3
HAA4A 27 deht ek,

(b) = KES-F systemol] 23} H.V.ol o% A-pile
group? V-pile groups] HA4E el Zleje, ¢
Al koshiol g BAA-E 4w koshis] A el7}

"ol 3o} 2w, T

BEEESEE

“TEAT BE =4, ¥ GHAAL o) =% A
A gk g A=E ¥4 st wE4de] = 4
2 AAY AEL o] 24& A iR, d=
A, 98 92344 J=d F
7|, A&2] =lzel A% pile W-go] THE U=
Ao g Pol Aols} wLqt FAAL ke £ 4
om, numeriv- 2 Ay} “fAstw, =z,

e8¢ zhe] £ ez o] AFAS] =
7)¢ cashmereo]d 2 4 glc} AfolZ= FHo|
FodA 2+ Fowfolzty G e el
v o] B 3| A wpaAe] ¥|Ee] st 23
oti-ge FFEAAT7T AR 2EEe] gl A
HE Q9o o mi As} wxg ﬂ-’ﬂ’i]'g o
gitkn ¥ 4 ol fukurami® “Rui7to] Y ¥
Bt 2 WAold ok 17, E49] wE4dnt t"r
=gk 7o) Fuky FARE o] =43 WA A%
o] QTP = AYE ZIA . gld oA A4
A Aelg) v]z=gt AAE dolcky & 4 gk

Iv. 4 =

Ground fabric®] #H2FAE& 4A3 T Absfol
pilede]E 1.45 1.55 1.65 1.75, 1.85, 1.90mm
o] 6ZF£-9 WFEIFl acetate velvets} viscose velvet
£ A2 A83le] a5 #AFAHAsE KES-F
systeme] Z37z 24 odeinl EjF FAJX o H.
V., THV.S %3}d &3} & 282 Qi

ozl ddjvimel olsled of e Bl
ﬁ'l' -&'0—734 Aol = piledo]7} A4E smooth-
ness, softness, thickness % heaviness =% hand
valuert FAlH ez Frlste Ad¢S vellch

2. KES-F systemol 2]§ hand value &37 3]
A} koshi+ pileZ o] 1.85mm7}A = F7F37F 1.90
mmel) 4] 2kzie} zb4E velbl 2, numeri® pile? o]
7t AAF AHA ZrashE s vebllew,
fukuramit= pile3d o] 1.75mm7t=]+ A=} Fr)sichzt
oA 7hAsE A Jeleh 28w total hand
value piledo}r} 1.45mmefl4] 1.85mm7}tA)+ 3
2 F7heke) 1.85mmellA A& vebietsl 1.90
mmel| A o] Zdshe BT ViElieh

3 "A5AAE dojl HV.e} AddA 7 22 &
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2% 5%, 9 "KES-F systemol| ¢j3) <dojzl H.
V., THV.s} Az g2 2204 544,90 40
AT FHE A3, figolde F group 2F 2E
B EAA dEle ¢4F oA, TIAE, F
7, &%, pilelgo] FFAL=E AP4e] &A et
¢ dimel, #ENe 74 B4 AR ¥
2 284 BAYXFol vhZA Jeigit

4, AAEAE 3t FA pile groupel] =3l
7t Atk T3be 734l A7 de)d H.V. 9 TKES-F
systemel] 2]3] dejz HV. 9 T.H.V. el &) <l=}
Fopgpo] & Eel3 S4A 9 Aed 5445 T
£ A3, ¥FHoF factor 12 4F oz, F7,
Z%, pilevl-gol g QlAE Webyks, factor 2+
8% ofuix], & resilience, 3% indexo] Wk <l
ZZ vebgtow, factor 32 ¢4& BE-§o g <l
A2 el

5 HEEHAEAE d5td AL FHE A,
Fas734h A3 odejd HV. oA 353 E43
smoothness, softnessel] &l F pile group 2%
GEg, "HASY Zgso) Y& e, TKESF
systemoll 93 odejz HV. o) THV. oXe 2 &
AR Evet 7] kg E8]H EA4AFe] Beddia 3l
ek,

¢
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