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Abstract

The purpose of this study is to examine and to evaluate the properties of pile materials to
produce velvet fabrics which have excellent handle. In order to perform this purpose, the
mechanical properties, hand value (H.V.), total hand value (T.H.V.), total appearance value
(T.A.V.) of acetate, cuprammonium rayon, cotton materials for velvet as the typical
commercial pile fabric were measured and analyzed by KES-F system.

The important results obtained by this study are as follows.

1. For acetate pile, elogational deformation was easy and bending rigidity of weft was high
and’elastic recovery was excellent compared with the other materials.

2. Cuprammonium rayon velvet was shown that pile bending rigidity and hysterisis were
low. Cotton velvet was shown that compressional energy was high and compressinal
elasticity was exellent.

3. In the case that specimens were applied by men’s winter suit program, H.V. was shown
that Koshi of acetate velvet was similar to that of cotton. Numeri of cuprammonium rayon
velvet was higher than the others and Fukurami values for all of the three fabrics were
similar.

4. But in case that specimens were applied by women’s winter suit program Koshi of
cuprammonijum rayon velvet was lower. But Numeri of that was higher than the others and
Fukurami for all of the three fabrics were similar and Sofutosa of cotton velvet was lower
than the others. T.H.V. of the acetate velvet was the highest in men’s winter suit program
while cuprammonium rayon velvet was the highest in women’s winter suit program T.A.V.

of acetate velvet was highest.
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2AA] Agor ok o] EA4EL AHE Kawabataol] 2)a 3ete KES-F Al ~8L o] &3}
o eistmiel AAah e Ralol Yu mR Age] o A% AWy VLY AN B Aoz
3 54 AEe TASL U AL g3 S4el A HSAA A o] AL Ao g ge) 44
HE 7] wfel 53 A Aea 9% Y4 AF5E 3w FFHE A =350
7H Agg Ak HeAe AEE TR dle oeba] - dFol 4= KES-F systemol] ¢]s) Q)3 E
Aol Fast 1 odabdel S4o) ARMAL oldistel A, TUEA, AUEA, UFE4e] S8 olely 4
of ghchb AW EHEA, FA 3 Fape] 654 16820 B4
AZ9] el S v Eujgkolstr AEe] % Wl 2ZFe] ddbd 43 9 H.V.(Hand Value), T.
2 B oulsis Ao HZe] odslA gzt EHEH H.V.(Total Hand Value), T.A.V.(Total Appea-
A= ofe] 7tA 7} AlakEe] gton) HaA= Fak Sy rance Value) $ A4 2 vlw 7 g3},
A, b, TR, Anh, as 34 B4 QAES
FAlo 2 Fejskrte]l AMEAS Aty ok =3 II, Al =
o] Azkile AEo] wHol J3S vixE EgA gl LA =
A, 59 Age] oAt wyel o s A~ '
(hysteresis) HAlol F583lo] o FAe HElg 7)F Sl Al AFQ) Wyl A8 A9 olxE|o]E 3}
Table 1. Characterlstlcs of samples
——— - —— e
Samples 1 Acetate Cuprammonium Cotton
ltem pile i rayon pile pile
Ground Fabrlc Polyester ‘ Polyester Cotton
Pile Yarn Acetate Cuprammonium rayon Cotton
Yarn [ Ground warp 121.0(D.) 121.0(D) 36.34(’s)
count ‘ Ground weft ‘ 121.0(D.) l 121.0(D.) 36.34(’s)
| Pile warp { 121.0(D.) ! 121.0(D.) 36.34(’s)
Ground Warp(ends/in.) i' 62 | 62 50
den51ty | Weft(picks/in.) 98 98 68
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ol (Acetate pile), F2|t=y o] =}l (Cupram-
monium rayon pile), = 3} (Cotton pile) ] 4 »}
7| FFE A A3tk Table 1o #A] o] gl
uls} o] AzA g Zejofarzeol wiE AREslo]
A2E Aolglon], ofrjo] Qlu(vE)H tde Fe
W39 fast pileo}lc}.

e

rie

2. KES-F system0f| 2|8t % gl H|Atutd

1) &ty 4ol £

KES-F system(KATO TECH CO., LTD.)-& A-&
dte] QR4 TUEA, AGEA, ¢HEA, ¥IYE
4 o FAsk 3 EE AZ 2A%I4 2483
o,

FAzL ZFEAHAA g Mo Algmich 2 §4
Aol o) 4314 Astol HFolA Y 2HY 24
Al AAAE Helo] JEAL AHEEIRLn ol Aol
St AHEA, TUSH, HUE4 o EuE4e
CRCRDL SRR

2) H.V.(Hand Value), T.H.V.(Total Hand Val-

ue), T.A.V.(Total Appearance Value) =X

7t o3t 5458 543 ¥, KES-F systemo] 7
Ab =71 MEN’S WINTER SUIT 5 WOMEN’S
WINTER SUIT A4l programel whebr] z}zte] 7}
28 #& A4 KN-101-WS =23 Hand Value
(Koshi, Numeri, Fukurami, Sofutosa) 3+-2 7] 4} 3}
i, NK-301-W2 =.83leJ Hand Value(Koshi,
Numeri, Fukurami, Sofutosa) %+-& #Aj4lste] &4te)
%l Totdl Hand Valued 72} Ab&3ldo}®,

223 KES-F systemg o] &3] 244 & o3t £
AE 7 4 el o] 22 19801 el Kawabata
7} gk olel 2ol 45 4] eq. 3 [KN(eq. 10)]
& &3l Total Appearance Valued T8 4 gl
o0, olofl Fhak Jl Ao R PAFHE 94T Z), Z,,
223 Zeg AHIE o]Eo] HWAsE AdEAE
Table 2o viepligl=el, olEo Halde B8 XA
ZAolA] o]Fo] i WBS A Fte] o] Fo odsie
3 gheiazich

Ziz AR R XyF o] 83te] i 234 TAV.
¢} o4& 34 (multiple regression) A]7]3 2.2]3 o] &
Zot TAV.E obA] b5 33417 ohg 418 ql=c),

TAV.=Co+Z(CuZ+CaZ®H e (1)
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Table 2. Three component 'relating to T.A.V. and
related fabric mechanical property

Component

P ) Related fabric mechanical prop-

relating to ot

e

T.AV. y
Z, Fabric Weft-bending stiffness,
Formability weft extensibility and shear stiff-

component ‘ ness
Z; Elastic stored energy in the

Elastic potential | deformed fabric under the bending

component and shear deformation

Zs Fabric bending stiffness, shear
Drape component stiffness and fabric weight

714, Zi=Cot Dlay+buXy) e (2)
th, Co, Cios A
Cu, Ca, ay, by A4
(i=1, 2, 3, j=1, 2, - m)

ol & (A7 (2) A& b Jepiisd (3)~(6) Aoz &

"o,
Z,=1.660+1.885log EL,—3.838 log BS,
—0.8051og SS+0.310(log EL,)?

—4.405(log BS)*—2.260(log S9)® -+ 3
Z,=1.671—1.349log BP+3.594 log SP
—5.435(log BP)*—2.260(log SP)2 ...t (4)

Zs=—24.379+21.064 ¥YBS/W+2.497 ¥/SS5/W
—4.361(y/BS/W)?—0.381(Y/55/W)2 ... (5)
*T.AV.=1.112—-0.470 Z,+0.134 Z.2
—0.0304 Z:+0.166 Z,°+0.345 Zg
+0.010Z¢ e (6)
olwl o]% A%l ot AEYHTY odeina)
o]m]= Table 3o vJeluygich

H.V., & Koshi, Numeri, Fukurami, Sofutosa =
< B(88) 9] <lA]o] (FMAEE) Eolm, 1 weak, 10%
strong2 2 3o 14 10 Afo]e] gro ® jehdl 7o)
=,

T.H.V.= 5% exellent, 1% poor® 3] 18 5 A}
o]¢] ez vjehd Aol T.AV.E= 102 exellent, 1
% poor 3tol 138 10 4bols] oz hehd Ho|
v,

—1041—



SRKREE

[

2ad}

98
Table 3. Mechanical meanings of mechanical parameter on T.A.V
! dgx ofv]
X $9)AF wbake] 7] A =logw(EL,), 91714 EL;=EM./LT:
Xio | SIAF B} —?—g =
Formability (Zy) w2 AL ubeke] YA 10810(352)
o714 BS;=M,(1) +HB:(1), M:(1) -K(K=1)
Xia | A4 =log(SS), o714 SS=Fs(1) +HG;, Fs=G(e=1")
Xa=F% 74 potential (1] 9= =) =logw(BP),
A = — 2
Elastic potential(Z;) 1714 BP=B(2 5 HEB/B)*/2
T Al 24 potential (A o] wH9w A 5}) =logi(SP),
04714 SP=G’'(8—HG/G")?*/2G’'=G+ (2HG—2HGs) /5
Drape (Zs) Xa © bending lengtholl 3¢ F& 5% 243 BAH A gz=(BS/W)"”°
? Xs © bending lengthel]l 3 8-¢ F& T4 243 BAR ogak=(S5/W)'?
7t BAx o] AL whgkat YA} dbakel &4 Ad gl ¥
Zm g TE #2% 2AM 2 Table o] vhehigich,
) IHEN
1. AlR2| A5ty EA
A Zof glofa] Hoj=]7] A o 343 #ald 2l
KES-F systemol oslel, Q=4, 2984, A& 4542 =, A4 AF4LT) o d4zda
e, EEA, EUEA Y $A) FF F 654 RD7 AL A Yoz oA A% FIv,
1685 S4A% B2 A% 245004 2gsgen, R/ 2 AL wolas) oda sidgel A4 2y
Table 4. Characteristic values of winter suit for velvet pile textiles
I [ Cuprammonium i
Acetate pile . Cotton pile
Blocked ! rayon pile
Symbol
property | Warp Weft mean Warp Weft mean Warp Weft mean
f
LT ( 0.368 0.325 0.347 0.386 0.734 0.560 0.560 0.331 0.493
Tensile WT \ 4.645 2.747 3.696 5.669 4.181 4.925 5.374 4.680 5.027
\‘ RT ‘ 64.918 | 69.871 | 67.395 | 63.547 | 71.137 | 67.342 | 55.945 | 55.114 | 55.529
Bendin i | 0.127 0.171 0.149 0.025 0.058 0.042 0.149 0.069 0.109
g 2HB | 0.125 0.195 0.160 0.033 0.059 0.046 0.224 0.132 0.178
f
G 1 0.568 (.578 0.573 0.517 0.463 0.490 1.134 0.656 1.395
Shear 2HG | 0.294 0.407 0.350 = 1.166 0.995 0.995 3.548 3.929 | 3.739
2HG5 1.896 1.798 1.847 1.637 1.637 1.637 ; 5.458 7.375 6.414
MIU 0.315 0.300 0.307 0.275 0.298 0.287 0.409 0.393 0.401
Surface MMD 0.012 0.007 0.010 0.007 0.009 0.008 0.020 0.013 0.016
SMD 6.294 1.684 i 3.989 1.820 ‘ 3.115 2.467 | 6.592 4.575 | 5.585
LC 0.458 0.422 ! 0.316
Compression| WC 0.144 0.273 0.352
RC 62.502 | 43.697 38.849
Thickness T 1.660 ’ 1.912 2.070
Weight w 23.728 23.318 27.540
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°—LJ=&24_<L A 27N = opdlplo] E A e AF

o HA 5ol Zeka sprlovt, of 7oA st FAAL
o) divelzt FAsirl WiFol, HiFe] & TEdew
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3) McoiEA
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0.490, 1.637°]=, = }od-2 1.395, 6.41424 ® =}
o Aol opdleolE spelat Fejotny ool
off wlafA Adrigbzo] T4 B57 e A7 4
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0.273, 43.6970]=1 = =}l 0.352, 38.84924] o
shl e GEeluAo] Yojd 2 ke AMnz hao]
B feldhi bRyl F4a Ao el

Table 5. Characteristic properties related with the
deformation behaviour of winter fabrics for
velvet pile clothes

Wearing Acetate | Cuprammoinum| Cotton
property pile rayon pile pile
G/W 0.024 0.021 0.051
2HG/W 0.015 0.043 0.036
2HG5/W } 0.078 0.070 0.233
2HG/G 0.611 2.030 2.680
2HG5/G 3.222 3.339 4.597
B/W \ 0.006 0.002 0.004
2HB/W | 0.007 0.002 0.007
YB/W 0.185 0.122 0.158
Y2HB/W 0.082 0.044 0.080
2HB/B 1.073 1.096 1.635
WC/W 0.006 0.012 i 0.013
wC/T 0.087 0.143 0.170
W/T | 14.292 12.198 13.302
MMD/SMD 0.002 0.003 l 0.003

Table 6. H.V,, T.H.V. and T.A.V. obtained by KES-F

system
(a) according to men’s winter suit program
H.V, T H. V k Acetate | Cuprammoinum | Cotton
T.A pile rayon pile pile
Koshi 4.56 0.51 4.02
Numeri 4.63 7.11 2.93
Fukurami 5.39 6.95 6.02
THV. i 3.03 2.76 2.49
T.AV. 3.42 1.23 ' 1.66

(b) accordmg to women’s winter suit program

HV., T.H.V., | Acetate | Cuprammoinum| Cotton
T.AV. pile rayon pile pile
Koshi 5.88 3.81 ﬂ 5.68
Numeri i 4.83 6.18 3.79
Fukurami 4.90 5.63 5.11
Sofutosa 3.80 4.17 1.84
T.H.V. 3.22 3.56 2.89
T.AV. 4.23 1.53 1.70
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Fig. 1. The HESC chart of mechanical properties
obtained by KES-F system according to men’s winter suit.
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A Acetate
B Cuprammonium rayon
@ Cotton
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B ")
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" LC 1
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—
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T .

mim

(w
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-
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L .
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2 3

—4 =3 —2 -1 0 1 2 3 4
Fig. 2. The HESC chart of mechanical properties
obtained by KES-F system according to women’s winter suit.
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