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Abstract—In order to establish fundamental data for the betterment of polyester microfiber fabric
handle, a study by using fixed warp of ITY yarn samples with P/F, DTY, and ITY weft yarns was performed.
For this purpose the samples of total 27 kinds were prepared. That is, each sample yarn was twisted
in three ways and for each twisted yarn the fabric structures were modified in three ways, plain, twill,
and satin. The examination was done by focusing on the point of the change of handles and the characteris-
tics of the mechanical properties of the samples with the change of varn and the fabric structure. The
handles and the mechanical properties were examined with the KES-F system suggested by Kawabata.
The results were as follows -

1. WT and MIU increased with increasing the twist. By comparing WT and MIU by yarn, DTY was
higher than P/F. It appeared that twill and satin were higher than plain.

2. The bending rigidity change in DTY with increasing the twist was not significant, however in P/F
it appeared apparently decreased with increasing the twist. Also, it appeared that when using P/F as
weft the bending rigidity was higher than when using DTY and the twill structure appeared higher than
the satin structure.

3. In shear force the increasing rates of plain and the twill were higher than satin. When DTY and
P/F were used as weft, the shear force was higher in ITY and DTY than in P/F case.

4. Koshi appeared higher in the order of plain, twil and satin. When DTY and P/F were used as the
weft Koshi increased with increasing the twist in plain, however in twill and satin it appeared to decrease.
In hand value ITY(~ 75) appeared to be higher than DTY and P/F(=65).

5. In all cases Shinayakasa decreased with increasing the twist. The hand values observed that satin
was ~4, twill was ~ 3, and plain was ~15.

6. Fukurami showed no significant change with increasing the twist in DTY, however in P/F and ITY
it decreased.
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Table 1. Weaving scheme for specimen

Weave Plain Twill Satin
. Density . Density . Density X
Unit Cpicks/in) Twist(t.p.m) (Cpicks/in) Twist(t.p.m) (picks/in) Twist(t.p.m)
DTY 950 950 950
P/F 54 1450 64 1450 64 1450
Weft 2160 2160 2160
880 880 880
ITY 62 1800 66 1800 66 1800
2500 2500 2500
Warp ITY 135°/60 (POY 80°/36+P/F 50°/24), 170(ends/in), 1800(t.p.m)
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Table 2. Correlation coefficients of 16 physical properties for fabrics

Descrip DTY P/F ITY
tion Plain Twill Satin Plain Twill Satin Plain Twill Satin
LT 0.99536 | 0.99524 0.90578 | 0.97903 0.84053
WT | 091569 0.8612 | 0.93591 | 0.93442 | 0.87673 0.96363
RT | -0.87304 | -0.99568 | -0.92226 | -0.82264 | -0.89106 | -0.96417 | -0.96981 -0.98518
B 0.99358 | 0.95647 0.71387
2HB | 0.78612 | 0.93986 | 0.95515 | 0.76732 | 0.82196 | 0.99989
G 0.97976 | 0.87047 0.98264 | 0.97313 | 0.81186 0.96274
2HG | 0.76865 | 0.86885 0.91156
2HG(5)| 097885 | 0.95148 0.98176 | 0.99392 | 0.85027 0.98587
LC 0.99939 | 0.82303 | 0.79387 | 0.9947 0.98643
WC | 096479 | 0.84218 | 0.87405 | 0.99155
RC -0.92836 | -0.99094 | -0.76185
MIU | 0.87168 | 0.98054 | 0.9441 0.9938 -0.72008
MMD | 099407 | 0.93856 | 0.89952 | 0.89532 | 0.99906 | 0.87778 0.89371 | 0.99725
SMD | 0.89836 | 0.93707 | 0.98907 | 0.70583 0.94039 0.83296
w 0.96175 | 0.94438 | 0.89573 | 0.96174 | 0.9526 0.9625 | 0.89573 | 0.97814
T 0.9678 | 0.99525 | 0.93809 | 0.83305 | 0.96767 | 0.77784 | 0.93809 | 0.94602

76 / BREEINTEGEE $£11% $25:(1999. 4)



A%

Ao ARNTEH BE Fo| Way sz
A7,

Hrrel EH 48 %2 DTY, P/F, ITYCL 2
WTE ¥4 UEhD 9, ITYARD Z5E mels
Aol e 222 Wl ezt Aol depiA

%I 3UEE ¢ F A%

18
] —a— ; plain
164 f—e—:owmn | 8}

7
W\

©
4 “

2 v L4 T T — % T T
800 1000 1200 1400 1800 1|O0 W00 220
Twist (tp.m )

18
.
—a— plsin
16 [—=—:twa | &)
e : gafin

WT(gf.c/cm 2)

T T ¥ ¥ ———
800 1000 1200 1400 1600 1800 2000 200
Twist (tp.m)

18
—a—: plain
1sj ——tel | ©)
4 —a—: gatint

14+

124

A | T L s T AL A R
800 1000 1200 #OC 1600 18'00 20‘00 2200 2400 2600
Twist {tp.m )

WT (gf.cmiem 2)

Fig. 1 Effect of weft twist on the tensile energy
(WT) tested in weft direction.
a) DTY, b) P/F, ¢) ITY

Fig. 2= msdsge] o AFIH=RD Y
Hels a)= DTY, e P/FF, o ITYAE IE

o
)
1]
10,
a8
2
i)
i

= el B A7(1) 13

ol ZAERE 1tz ALEF ATE viebd FHeoloth
Fig. 2914 B9 7t $7182 R8s
A Jehtn glow, B3R, F3, FAE o8
RTE A4 Jehlz & ITY, P/F, DTYSo 2
RTE ¥A Jehiz glgo Bol Aoz ¥
3o} ke AARAC el 9188 & 5 ok

ol Ahiarel mlol FUIESFE APLEFo]
modulus7t 73] AFAl B& FPo Badhy
B)gte) 3 EFHLE FAA WIS RTE &9 4d
#AE 7Hga gz

i3

1 ~—a— plain )
—— al

S
&

3 ”]

&
554

800 1000 1200 1400 1600 1800 2000 2200
Twist (tp.m)
™
] —a— plain
— e P
65
g 60 \
=
o
55 a
504 .
45 T T T Y T -~ T
800 1000 1200 1400 1600 1800 2000 2200
Twist (tp.m)
754
704
1
2
g ey
e ]
55
—a— phain
501 | ——— win ]
~——! satin
45

800 10‘0012‘)014;0'6'00\830203022'0024:»2?5'_
Twist (tp.m)

Fig. 2 Effect of weft twist on the tensile resi-

lience(RT) tested in weft direction.

a) DTY, b) P/F, ¢) ITY

J. of the Korean Soc. of Dyers and Finishers, Vol. 11, No. 2(1999. 4) /77



14 g -

33 320l BUSY

o

Fig. 39] a)& DTY, b)E P/FAFE ojahg 3
A& &= (Hari) % wrideraiJ(Koshi) 281
v 1128)-2- =7 (Shinayakasa) & T B9 SAd)
71 2 9L nxE F84A4(B)e WiE 9
Ate) 1] o) ME WSS UERA Zojth

7|4 B $JALE DTYALR AME Alge &
W7 Jehr gou P/FA e Ry
BEFSE BEE ZAda gean, mysrt 950~
1450(tp.m) oA S48t glov Y47t 2160
(tpm)olNe &Zo2 A Jehix S ¢
& 9lok 283 AHE DTYARE ARS§ Aexd
P/FARE AME-3H A 89 Bkol =4 et gl
& F Aok o9t FL AFE FPAELE AUt
St wet Q9 S8AFIE AhE FEol
gt Aol ZAIEZ HA F¥ATH false
twist® & DTYAF B} dul P/FA}E dwtdez
VF @AAF7 2A JeptR R olg} 22 AR}
et Aoz Aztgr)

0.10
==
e wa | 2
—— sl
.. oos]
5
2
B
E
N
2 g0s4
[
.\ N
S —
—_— :
0.04 T T T T J T
800 1000 1200 1400 1600 1800 2000 2200
Twist (tp.m)
0.10
.l —— twill v
—— salin )
0.08
E
g
-~y
E T
hd
o
& 0.06 1
.’___’,-—————'—.\
0.04 T T T T J U T
800 1000 1200 1400 1600 1800 2000 2200

Twist (tp.m)
Fig. 3 Effect of weft twist on the bending rigi-
dity(B) tested in weft direction.

a) DTY, b) P/F

78 / BERENTEGHE F11% $£255(1999. 4

Fig. 49] a)& DTY, b)¥& P/FALE SIAtZ A 3%
e PR H¥ oldH(2HB) ¥WstE ekl
Aolth. 7t SAEFE FY o€ IA U
BT dew P/FAZY DTYART 2 38 U
Bl ok SYATE whEasd @dasd
B@Hoz dojun] g3 olge vt andA
A= R. Postle o] 727} Aztste] & of
P/FA7Y DTYARE SIAl2 AMg3E A9uch mng)
F7F 37V 5 AE AHo] gekAn FIAFA
A B33 F48E ga vjne o] Frketo 2
HB7t £A vehd Aoz Hzpdd.

0.08
|
—— ol
— el | 2)
—e— aalin
0.06 4
é
:-i 0.04
o
I £
- E z/‘
0024 //
a0 100 120 140 1600 16w 20 z2m
Twist (tp.m)
0.08
-1 —a— plain
—— wa | D)
——  galin
0.06
§ .
E h >
@©
X
o~
002

800 1000 120 1400 1600 100 2000 2300
Twist (tp.m)

Fig. 4 Effect of weft twist on the hysteresis
of bending moment(2HB) tested in
weft direction.

a) DTY, b) P/F

34 ZEe| MUSY

—L_To

Fig. 5 983 545 A2 &N dojAe 7
Z}9) Kishimi hand valued) 7} 2 932 v
Ae AEY AAGERFT Ad 248G E DT
DTY, b)& P/F, o) = ITYAH] 495 vhepd Zojtk



AR g A5 Hel] BF AT(1) 15

A7IM BE nYds7t e GaE DTYS
P/FAMIA 53, FA2e] F¢rtt e H5of
Z7te) Zo] A3 EF ITY, DTYR$7F P/FAL 7
$EY GF & 38 YT S-S ¢ 5 Tk
o mPFTT FINEFE Ao] WY £F0] o
ohja Evigro) 450} compactness’t F7HE
Ajoln], HH 9 A¢ mYol BETF HEHH
AT F7istd FEF o W] QoA
HAads & o 2 A Fx7t ARM 67 T
71gtehs Goswami¥ ol ZHE ujwdle] By, W

14

—a— plain
129 |—=— twill | ®) .

—e— satin

—~ 10]

(3

[ /

,g 0.8

5 /;

"é 0.6

Q —_—

0«

oz

—T T T T S T T
800 1000 1200 1400 1600 1800 2000 2200

Twist (t.p.m)
1.4?
—a plain
2] [ WA B
——: safin .
5 10
)
g
o os
£ T /
L2
=
a3

084

0.4 e
1 .__’d__,.d_-———‘—-‘——‘"’_“*‘—_—‘—““' .
02

L LA T T T T

800 1000 120 1400 1600 1800 2000 2200
Twist (Ltp.m )

1.4

e twill
124 | —e— satin | @

1.0

0.8

e

os-. -—/

0.4

G (plicm degres)

02 T T 7 T . v v T
800 1000 1200 1400 1600 1800 2000 2200 2400 2600
Twist (tpm)

Fig. 5 Effect of weft twist on the shear rigidity
(G) tested in weft direction.
a) DTY, b) P/F, ¢) ITY

o] wo HAo] wabyoe] F& 73, FAARYG
GEe A vgg Reld, mU57t & 3§ inte-
lace7} 28 ITY, false twist7}F&3 dwk P/FARET
A8 A5 BERY 47 BolA Az A9
Aol EAUEIIT AzHHL

3.5 g nHEH

Fig. 6 &2l 47} gt =700) $¥& bulkshd
WAl 7+o] £& Fukurami hand value$} #Eo]
A E 7242 =7)A) 8= Shari hand valued)
V4 24 Zleishs AF 3R R @AFMIDE
a)E DTY, b)x P/F A8 HAIZ AR&SH A8
vehd Holut,

BPF7E FAALHEE MIUE F7keka Qlow)
FA42 7357t B3R 53] ARG 24 Jehva
3 =3 DTYZ} P/FASRT A4 et vk
ol SAbtEe mYS Fote] me} nYZol F
7¥stm w3 7} EAR DTYAR: P/FARR T g
830} 7H(Fig. 7)Y 2 o|H £ £AAS H 3,
FARG BYol Fojx At AEFHA "ol
Bz da ooz 9rpdy niEAlgeE A
vehd ZAate} AzbEd,

3.6 fiAte] EHAR

Fig. 7& A1&8 ALY HH94EE B7] 93t
AeEn| 4o s B APA(X200)°t}. oW DTY,
P/FARE 2947} 950(tpm) o) 2L, ITYANE BYS
7} 880 (t.p.m) ©1th. o 714 B3R DTYAN} P/FARRTH
®dol AZA Yz Jes ¢ & ok

3.7 ®E22| efH7t

Table 3= IE2A3F) G AE5RGE) 29
I 747 mPFEH) ) e AES (D 9
)4 ALE Primary hand value(HV) 242 e
Holth 74 BA ZAx(Koshi) & ITYA B9
ngdl) 2% FFge e ¢Fou DTY, P/FA
A A E Yol FNETE A F
1 53, £33 qMEe d4astn o =

Zdze ¥y, ¥4, F44 £o02 A Jehk

J. of the Korean Soc. of Dyers and Finishers, Vol. 11, No. 2(1999. 4} /79



16 - 3

oo DTY, P/FAF A= oF 61~67HEE UE
ot ITYARE ARESE Aee F 7.7~808E2
728 goz Jepdn < & Ut

A&
B

wd =722 Jehils ohderE A (Harl) & &2

040 -1
’_’/—'——————.
035 //
- /
2
b3
0254 —
020 /
v v
80 | 1000 120 1400 1600 80 2000 2200
Twist (tp.m)
0.40 ]
»
0.354
= >< _—
5 .
=
025
6.20
Y v T v v T T
€00 1000 1200 1400 1600 1800 2000 7200

Twist (tp.m)

Fig. 6 Effect of weft twist on the coefficient of
friction(MIU) tested in weft direction.
a) DTY, b) P/F

(a)

80 / HEREMTEEL $11% 5257(1999. 4)

(b)

()

Fig. 7 Microphotograph of Yarn surface.
a) DTY, b) P/F, ¢) ITY

A7t LS5 E DTY, P/FARE AHES HA9 F
2= Zrtsh oh2 A2 myd) 9§k gL
EntA 93 ok AEZF ) o3 dge FAxst
22 7332 Jehla ow, ojme] HV(Hari) gk
7ol 2 A vehdth ol A% (Koshi),
ubbeke A (Hari)-2 Fig. 3, 49 B9} 2HBS] 2349}
&g A%S el 98-S ¢ 4 Aok
Reydi f4% =2S Jehle 2314 (Shina-

yakasa) & ITY, P/F, DTYAF =22 HV#te] ¥4
Yehti gleny, mele] $7184E HVEE 4
A} YSE ¢ & Urk =3} FAH, 5F, H4
08 Z3Ao] A3 g JHXI e, DTY,
P/FALE AHe-3 a3 495 HVAel oF 4%
£9] gho] Yehh 1 o)) ZE oF 30/8t=
oFshAl YERta gleh ol Fig. 3, 49 Axe} 4
vhel A%E Yepds givk webd B 2HB7Y $



=
oaE =

7vatd A% (Koshi), ¥hdgre A (Harl) & 718t
1} %34 (Shinayakasa) & #4331 &S ¢ F
3iet.

Hots & PAE Jehle FH=(Fuku-
rami) € DTYA} B$-€ Y50l 93 HVEe] A
w7l JehA oy PR, ITYAR) A$e
Q47 271l whel HVERS #4sle e o
F don, HVEke of 5~7H==Z epdch

2 ge] FHol AR =7go| vh= 2720](Shari)

Table 3. Primary hand value (HV) of fabrics

NN B ABHE

b efell B3 AF(1) 17

E 2R ASE o 6ol 4oz tehht 3L
| WA o] A= 30542 HVgkel obahAl viehim
9T, Y Wk} YA} EFo) e HVRLS Ao
Uehtx @m e,

A48 2e 278 tehhe 2o) (Kishimi)
= mQlo] Be4% HVZS ob uehia 913,
533 F24H0] YA B @ enis =3
P/F, ITYA7}, DTYARE S HVES &A1 veha
ek

'S

Weave | Weft Twist D.en51t'y Koshi Hari |Shinayakasa |Fukurami| Shari Kishimi
(t.p.m) [(picks/in)
950 6.29. 7.82 322 5.39 348 3.86
DTY 1450 6.43 7.94 325 5.72 3.36 3.88
2160 6.65 8.67 222 5.70 3.61 3.59
950 > 6.69 8.43 2.79 5.67 3.98 4,17
Plain P/F 1450 6.60 8.03 3.28 5.28 343 4.36
2160 7.34 9.52 1.69 542 334 4.09
880 7.56 9.62 142 6.01 1.50 398
ITY 1800 62 7.52 9.67 1.07 4.80 123 3.70
2500 7.68 9.13 115 511 1.26 341
950 6.09 7.59 3.40 6.60 393 4,14
DTY 1450 6.20 7.62 3.40 6.80 4.29 446
2160 6 6.00 7.72 294 6.54 477 3.68
950 6.59 7.99 3.20 6.71 4.52 4.95
Twill P/F 1450 6.55 7.97 3.18 6.61 4.15 4,79
2160 6.50 8.27 2.68 6.36 443 443
880 7.43 9.63 1.64 5.26 3.63 4.52
ITY 1800 66 7.63 9.86 1.29 4.88 4.38 442
2500 7.68 9.14 1.86 499 407 432
950 6.09 6.91 4.07 6.28 5.78 427
DTY 1450 5.84 6.59 435 642 5.58 4.31
2160 5.66 6.82 3.57 6.49 6.25 3.98
950 64 6.65 7.06 4.24 547 6.25 491
Satin P/F 1450 6.68 7.40 3.81 5.56 6.34 4.89
2160 6.18 7.54 3.19 6.28 6.23 4.14
880 7.28 8.86 235 6.23 5.96 522
ITY 1800 66 7.33 8.98 1.93 494 6.38 4.77
L 2500 7.37 9.14 174 5.00 6.25 4.66
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4.2 E

AR ITYALE AL A7) YA Ayt P/F,
DTY 223 ITYAHRER) & AHE-3te 2+ 9jAte)
BAFBEHE ¥A F3A, 53, FAHo2
A ZF 27F2] Alg o] BAAM3LSY, o)) mE AIFHA
A2l B MAALY £ Qe V|2 (EE AA] 5
A 7F Ao 16744 A3y S 2REH KESF
System2.2 #9] F5A(Hand value) 2 %] g3}
AEzAa AU Wil e As BAE A
A+e A o 2

1 2YF7t LE24E AQAANYA(WT) & vlaA

FMIDE 27h 343, $AFe P/FARG
DTYAPH H824e FAuch 57, F2450]
WTsh MIUE 71 Jebsteh

2. 1 Foh mE F¥A4(B)e wike
DTYAIME A9 JehtA] 9tou} P/FA
oxe mdF7t B4 E BHS 7,
AAkz DTYAF 2o} P/FARY 3 E83RAe 31
AR} A o] B/t A Uehch

3. A92(G) & HA o] T3, FAARY 1%
Hstel] wh2 Go W87t A3, P/FAF BHos
DTY, ITYAFE YALZ ARS-3F 738-o] AGFAL

=A Jepsch

=(Koshi)e %3, 5%, 23 o=

vebten), DTYAL, P/FARE SIARZ A
A% BA57E F7 FFE HANA=
=71 7V B3, AR e gaske

o) Vel HVEES ITYARH F 754 %)
2 DTYA), P/FAY (F 658 %) B} A o
et

5. Z3}44(Shinayakasa) & ZYF7} 7} G
#adrg o], HVEE F24 (F 43%), 53
(oF 33x), #HA(Y 158D)¢o g s
uebgTh

6. F4E(Fukurami) = HYF7t 71 SR8
DTYA} ol A= A9l JehdA] $gtout P/FAY,
ITYAR] A4e 234 s

}

op K o flo

off R % 2 (R

s

%
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