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Studies on the Physical Properties of Twisted Yarn Woven Fabrics by
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Abstract : The purpose of this study was to develop the High Functional Covering machine and the Compound Twister
to produce the high value added textile goods and to meet the consumer's needs. For the study, 8 yarns and 12 fabrics
were made with two developed machines and the tensile characteristics of the samples were tested and analysed. The
result indicated that the sample fabrics kept their elongation regardless of buffering process. Elongation of the sample
yarns was higher than those of yarns made with a traditional covering method. Elastic recovery of the sample fabrics was
more effected by the recovery rate than by the number of extension and the characteristics of the sample yarns and fabrics
were comparable to the yarns and fabrics made with a traditional covering method in terms of the position of Spandex

yarns in their yarn structure and buffering effect.

Key words : high functional covering machine, compound twister, elongation, elastic recovery, extension

1. M =

ANEAL Az T HHEAE BES B, gl B
7Tk AEAL 58 o183k 2% olate] YAl FAAlel 2ud)
ZARE FAlOl AALER TRt HEE AMERe A7k A
Hol2t T < 3t

wEba RIS A% TFsE 941 At 71ge] 21
A7) Adaaie] sl AARIskE WElsled & 7|9E s 2
Aot

olg| gt AFANE s 718 U7} two for one DAIQ)
dl 7189 drle diRE FAHAE GRRE el ok
3 PAMIANE mechanismd o2 #AIE AY3 gk

mEp, B d7eME 718 dA1e] AHe a&4t F
9 71%% 100% 885184, bobbin winder ¥ €A}] F8
HEo wA} 2H 24} draft FXE FFFEH &) 2-4%F
o] A BB, H2 F e AN i gl
2P 29} FAlo] BAME 7HEsHAl StEEAM AW UL

Corresponding author; Byung Ik Jun
Tel. +82-54-630-1213, Fax. +82-54-630-1224
E-mail: bijun@phenix.dyu.ac.kr

227

A Gix AEAHE FAE UL B9 ol mYo)
= Ak AR F JdE ANFEYIE NEsle o] AulE olg
g AR EY BEAEAE B3 AR B48 For

ol2|gt ¥-48 E3lo] Felo2H)E, spandex, cotton, cation
yarn, black ¥&ALE 0|88l winderdlA FAKE GAIE o
43l covering® 1000 tpmO 2 FAALE AT} o)
# F8E A A 8% HE 123L o83l 7
HEZ W3t & HES 7} Az WslE &Fsld 3 A
olo]] W& EAWHIE A

2. AlEW A=

2.1. Pim winder 3{¢i=H
Zt A ARi2AE A fsk] ¥ drelMe A
< B8 Table 13+ 22 A=A AYAT

2.2. Twister

E dFoME 718AA dAEE two for one FA]9]
g o183, Ul DAY two for one AAPIE 7|8
22 3 spandexrte] Au|H 28, 38 JApt 7Fed AAL



228 ORI SR A2H 35, 20004

Table 1. Operating condition of bobbin winder in various yarns

. . . Speed Winder . Twist
NO Yarn specification Denier (m/min) tension (g) Draft Ratio angle(®) Remarks

spandex_ 5 .

1 DTY 40d 200/384 400 40 3:1 22 2 ply
spandex 40d ” 5 .

2 Cotton 40's 18 3:1 2 2 ply
spandex 40d 5

3 high shrinkage 40/12 - 6 3:1 20 3 ply
POY 85/72 9
spandex 40d 5

4 cation 75/36 ” 10 3:1 20 3 ply
POY 8572 9
POY 85/72 ” 9

5 cation 75/36 10 20 2 ply
POY 85/72 ” 9

6 EDY 150/48 34 2 2 ply
POY 85/72 “m 9

7 nylon 70/24 11 20 2 ply
POY 85/72 ” 9

8 cation 40/12 6 20 2 ply

712 NZE )

Pirn cover : 2X1oA] yam guide(fly)2 A7} Q158 o, &
B ke flydl 2ol HlE WHASEo] AR= ARdo] BAIE
o} a23EE dAS 2] o)ife] WREYS S yam
guide®] ¥]Fo] W o| Jg WX F=E 87| A3 pim
covers AX|&IAT}. Pim covere X E, o9 EYS HA3)
ZA 8L pim cover?] BHAHIE #Y38HA 37 9354
coating X2]& AAEA ).

Tensor base(Top guide): ¥ 7|A|4& ball house, ball,
washer tensor7t A3 $1E tensor baseZ AZs e, A
o] ZA& yam guide(fly)?} brakeolA] ZHo] 7h5gro®
tensor base®] HEL ALE Byl 71ed FEE Qx3lE 7%
o2 A @ef F ballERN FHE AE e, ball
house® 2 top guideE 53] AFsl] RAde 75k
7H A it

Brake : Yarn guideolld] WAlsh= FEE dfasl7] Hs) 4
A3 WlolgL FHdhe yam guide®] FHEA= AU,

Table 2. Specification of sample yarns

Akl Azt QA1 rpmol Wt Y4e] d2A 283
HE braked] Ao], FFHE HIAA of o= A7 s}
At

Yarn guide(Fly) : Pim bobbin®ll 2§, 3§€ A2 o=z
AET o AR ()P wet A&, dAFEe] 24 5
o] top guide] Eoj7te FET $mrt d2A =, ol 1
dat o] e, APdo] SASIA| Fc) 2eiRE e
ok 28}, 3% ALE AR Qlo) ShdEHAl BYE Rt
dH, S AL 7Y top guideR AQ)sledo} Fith B
ZIAME oldst EAAEE AEsr] f5le sk Ak,
% yam guide®& A3l ol§ AL sAsAT

3.4 H
31. A % AENE

YA} : HA A8 8928, spandex, cotton, cation
yam, black 922} 52 o1& winderclld] A} 3152, GAZ16IA

N . Yarn specifications No.of twists
° A B C
1 Spandex 40d DTY 200/384 1000 tp.m
2 Spandex 40d CM 4071 ”
3 Spandex 40d High shrinkage 40/12 POY 85/72 i
4 Spandex 40d Black Cation 75/36 POY 85/72 ”
5 POY 85/72 Cation 75/36 ”
6 POY 85/72 EDY 150/48 "
7 POY 85/72 Nylon 70/24 ”
8 POY 85/72 Black Cation 40/12 ”




Table 3. Specification of sample fabrics

2 AHG] R FUSWIE o0 jalEe] BB o7 229

Fabric Weft Twisting Design Density  Reed width Gray width
spandex 40d ] — " -
A DTY 200/384 1000 tp.m S harness satin 70 picks/inch 75 58.0
A'l ”» ” ” ” ” "
(buffing of 15yd/min)
A2 p " . 3 3 i
(buffing of 10yd/min)
A3 ” ” , ” ; §
(buffing)
spandex 40d " . o , .,
B CM 401 96 picks/inch 59.4
spandex 40d High shrinkage 40/12 ” ” o . ;
¢ POY 85/72 100 picks/inch 63.3
spandex 40d Black cation 70d ” L . 3
D POY 85/72 82 picks/inch 64.5
D-1 " ” . ) ) )
(buffing)
POY 85/72 , . o } )
E Cation 75/36 2/1 twill 62 picks/inch 65 67.3
POY 85/72 " . o 3 )
F EDY 150/48 62 picks/inch 67.9
POY 85/72 . . o ., 3
G Nylon 70724 62 picks/inch 66.3
H POY 85/72 ” ” 62 picksfinch ” 614"

Black cation 70d

e 2 A3 1000 tpmOE FUF ALY HoF A} 8
Z3 A& 125 ARSI 9219] AlYe Table 29} 7t

FE :Table 29] YAIE ©]§ Table 33 7+ FPo= &
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32 AEEx Aq Wy
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¥ 7F71E ARSI A& dobby7t HEE rapier? 7]l
A rpm. 25022 Table 3o ViERd Al 273 FET Al
Z0= APt

A9y

3EFR

A 2 U] AzdAA FAE AR, 34 5 LH9E
3 E9 7HEEg FoElr] S8l A € $23HE AN
e, 2dd2rt 23k MBS IFHA @ JER 7
3] AAEIE old AYE7-L Table 49} 2t
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Table 4. Operating condition of scouring process

Emulsifying disperse
agent

Scouring desizing

NaOH (50%) agent

S gliter 1 ghiter 1 glliter

AANE BHOT presetd-g AAISHEY, v 22EL
160°ColA] 45yd/min(A, B, C, DAE)E AYP3IL, 29 3
B2 tenterdllA 190°CX60 yds/minE, F, G, H3E)z7o=
st

Buffing ¥ 7|27}V

Table 5¢] W27t X84 2EF AZED DIEE ol&
3l buffing® 7|E7HES AAEKC JHEERAC e AW
g AR E mletslr]) st Table 58 2ALE 71F st}

a4 34

Gae Pz G716 130°CE 308 F4sHARL, 7+
colord EZAL ZFH X)o7} SUrt.

JAFEA ALY

AA7E £4L KS K 0520 HEAEHRavelled Strip)d
o2 AXIYOn, # testometric Co. Instron A1¥7)(CR.E.
type) AMS-EIATE E2AA] AJEHS KS K 05912 EEA

Table 5. Operating conditions of buffing process

Conditions Remarks
No  gandpaper  sandpaper speed
(Nol) (No2) pee
A-1 320 240 15 y&/min  buffing
A-2 240 240 10 yd/min ”
A-3 330 cardfinch® 330 card/finch’ " raising finishing
D-1 33&::;(1/ 3:?2(;:" o ” raising finishing
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Step Elongation ratio(%) No.of repeating
Ist step 20 20
2nd step 20 100
3rd step 30 20
4th step 40 20
4. A3t A D@
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Fig. 1. Relationship between width of fabric and processing step.
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Fig. 2. Relationship between shrinkage and processing step.
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Fig. 3. Effect of buffing grade on elongation.

140

120 &

-
8 8
1 L

[+)
(=]
r
101
(R, }
K

Strength(kgf)

S
o
T

n
o
T

A A-1 A-2 A-3
Buffing grade
Fig. 4. Effect of buffing grade on strength.
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Fig. 5. Elongation of developed fabrics (A-3, D-1) and regular fabrics (I, J).
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Fig. 6. Elongation of various covered yams.
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Fig. 7. Effect of buffing grade on extension recovery ratio.
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Fig. 8. Extension recovery ratio of developed fabrics (A-3) and regular
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Fig. 9. Extension recovery ratio of various covered yamns.
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