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Abstract— Silk fabrics are very popular and widely used because of their elegant appearance. However,
silk fabrics generally have easy wrinkle, and do not stretch and deform permanently after machine
washing. Then the stretched properties of silk fabrics are important for the application of industrial textile
materials such as formal and sports wear. Thus, this research surveys the covering, weaving and
degumming conditions for stretched silk fabrics. As a result, yarn breaking stress was reduced with
increasing spindle speed, and the yarn twists were optimized under the covering condition of
polyurethane/silk with PVA pretreatment. In addition, the shrinkage of the silk fabrics treated with star
degumming process was reduced by continuous NaOH degumming process. The fabrics showed the fabric
physical properties with optimum stretched properties and evenness surfaces.

Keywords :

1.4 £

AX G Z7Hhand), =] Z(drape)d, &
2] A (scrooping) 2 FE(luster) 5©| E} 4
Soll HlEA 95517 W] S ARE o
2 F 7P e AR AREHAL vk

19600 A o] W74 AnkA Q) o3 A= 4
o, 2 S0 AArA 9)Fe) AE

AAet QA L F AMRY B
o] AT} H|E=38E » 7S A=
o] MgPs o] Apdst 9 FIPHA =
Aol SAISE olgdHst ® v sEtE
gk AT7b gbekAl X T

l

=
Tr

>
= oX,
o
2 1o A

(2 o
2 X

xS 033 ﬂllo

A
o

0.

lCorresponding author. Tel.: +82-55-761-5762; Fax
+82-55-761-0125; e-mail: ksjsilk@hanmail.net

silk covering, stretched silk, PVA, continuous silk dequmming

53], 1990 & A A Aol 250 B
o wepx]an, HE s A WA F o U g F
Toll 7HAE e 27 AR dube e w gt

31, o7} AZFS Ax = o] @A S AL
ﬁilb OH* 64%1 sHAl F7FstAl = Atk 131
H3E s o]Fo L
ﬂH Eﬁ—% X}%ﬂ T A=
SHAl H AL, T FAAE 2
7V 7HAgkom, W ot
fr2al g5o] {3 ~XEd H

1| 34 (semi-formal) el ot &?‘7]— A5
Ftt o] 85 FFAIEH MY 2 9ES
7NZ Ao 2EHA A& BFn Falojr)),

53] o= o9 Aot EFol v &
2w gt ol meE 2EYA AAle g

-

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 2(2006. 4) / 95



32 d=Z

7h A3 gRobdl A Ee) uhdel] wheba wst
Aol BAGE A A2 l:ﬂ/\]Z)o],O:hj_
Aol 2EHAAES Fofstes o w

+ AZEEd AHelastometric yarn) 98 o] gl

W o 2 23hd 2 (Lycra®) 7 ]34 o], o] ﬂ
of 2EZAY 2Fol Algete aAREE

7VEAL, B 7VEAL Az Bl e ‘:4)0] g}]\
. B4 1B T AN, oA,
AL, BAAMGA Fol Atk AES Az

ol z2e) el Aol slajx WYL ¥

o O
o

ofsh= W= 3lar, A=e] FAE] AolA A
2ol stetekE A2 e s AEHAAEE F
3= s Q)

e JJE}UJEE o]-&3F 2EYA A= A7t
7= B 8, A, A 5 7k =2
o] Fyu|x] e¥o} e o] & A Hetal glon,

AEE A

A= A} 21d~42d A 0% W
o] Ab&&laL 9lo], A E ~EY ALY A %9}
A9 AL A = s AlEe] Aete] 7he

sfel el AL 7FsR Fopolrt.

w43 ARel AFYE Lols wHo
2 IS, 2 A 19w E9)

kst o] Qlon, 7]E9 §}6L7]'J”°ﬂ o] gt
Hg—ﬂé% /éi_,] 7]&;@ o] E/Hoﬂ Oﬂ?ﬂ:—— u]j]ﬂ
U &3S 7] ditol 850l lojA A7
ATt
A= AR FAAAE gl AfelA
T S8 5 Fol7] 918 A 7H“'LT+ &9 7
o] Wl s A ekl Al 7% SHA] Zahal
AT Aol Ao}, %é, nl=, o]EjE] &
Ao A M= AT AF T vt 7]
TS e AFEC] AFFE Al FRE ol
FaL 3
53] A3 25 AEL2 7540l vsta, U
2 2EYAAL Zd2HZE AEHXARY
3 A A EZEo] X% Ve Ade] 3t
B out-wear S5 2 5 07F =5k ¢
AAolt), A3 A~EYR|ALY] 49 YA,

=2
P
b
-ﬁl%ﬁ

3l OS.AM AW 3} ﬂhc&r A, ?34%‘7}
EFS 80T ~90C 2] 2ol &
A % 7] ol Adsk Fo]7F st} A

Kl oof oo M = o rIr & rlt no
of My
o
=2
>
_{
&

% / St=2GMDtZ &S| K| M18d M25(2006. 4)

O_L

- A

o) A4S $uw A ALgSta, A3 YAE
AN AB Yo 2EAAE Az,
A3 oE Aheh el Aot Axle] =
g o] doju} ~EAAL] 75 1P

SHA ek A7k Bk & A9 Ad 34
ANA AGAA FL S:olA Fdshd -
Ao daA g2 AF=Ao] iAo Eio
Aol F-gehA] Kok B57F 2R uhet
A AT 2B Al 94 34| T

7io]l A W s ojoF gt
wek ~EH ALY AS A7 FAANA A

BFUZ AT AH ool Atk
JolA A4 F AEAAAL] BN SEoR
Qlste] WZel A AEL 1R8] o2 AA
A% 9 Aol A ek ey A
Aol AL 1A AR ] mekow A% 8

-
AL JARE FEA R ZAE

]t 11

N

1 sAstA = &

Ela=
A4 EFol WHAshE FFHS LEHoR
Asl= HS AR A & Fd 5 F7HE
27 2EHAAAS dEA|7|= Aol A
g A= AH e W(beam) HH, E}
(star) A 2 Zo|AH 2 A& FAE o]

S A& HA TS EF Ut W FE L ~

Bl Awle dubzel A FHo R hsshA Nt

A3 AE] A& HHe ALY E A3
ar

2 E Y X](comfort stretch :
10~20%, 77E At 271, 414“4* 2EYA]
(performance stretch : 21745 20~40%, 2~9lE],
Sd2x, AAE 7)), F 2EH X (power stretch

 AFE 40% o1, Edlelddlol, obriuE

= Regoal) o)5o] 2AS wEA7|=
2EYAAZL 7 Ad @ b 2o dg
s}t

weba B AT E 2EGXY A3 A&

Ae getel Zelgele AAsh A3 YAE
Agstel N5 AEHe 2 2EAAY
e Az A% AvY 27, 4A 2L A
4, Aa7kE 2o valA sk



2. 4

uiei)

21 A8 259 AH27]7]

Ao ARES il A3 215/ HA), 2%
(300/300T/M, S/Z), polyurethane 20dE A&
319131, AFARe] AAEE 918kl PVADP=1650)
= 9488 AES a2 AFEsith A gl
AHESE AT AAME ©] 831 polyurethane(©] 3}
PUALSE AHEALE Al %=8}7] 9]sto] 29 LW
202SDAI(°| 8717, &) & AHE8I o, Alx
H 2EGAAE o] &5t AES JNEsEr] 9
3te] Sulzer 63003 & o] 2 7](SumitAl, Italy)
£ AREslth AR A E st A
A71(5FsehE AHEsalaL, FEdAs flE
A1 soft winderi= RPV/SETA 2593DX 3 (FADIS
AL Ttaly)s AHE3F1AL, A 7]5= SAT 1008 A
2AAM7N (M-S, F=)E ARSI

22 AF~EY XA AE A%

221 XA AAE

Fig. 12> AJAlell &84S Fojsle] &0z
3| MsHs 7hol=ete] mpEel olEA A s
APAE Eo)7] 918 FA oIt Ak AW F
go| A AALe}l 7ho| = ofe] mlztel <ofdA] Al
Ao UFIE EAEAIT 2WE S0 STt
el AW EE do ATt duEE 4
o] WALl MAe] FAHL AW Yol
sk A3} 7rolm o] mhztef| o)k 2o] &ats
WA skaL o] F wlg- Fadk s i)
b B Aol A I A=
Ao Aeks WAt FAE Jado]=shy]

5t PVA 5% 05~3%(o.w.f) = Fig. 17 2

Table 1. The manufacturing of silk stretched yarns
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Fig. 1. PVA pretreatment profile.

. Spindle . . Winding speed
Sample Draft ratio speed(r.p.m) Twist(T/M) | Tension(g) (m// mmin)
D 15
PUQ0)+silk(21d/2) @ 20
(SCY) 3 25 7,500 1,200 45 5
@ 3.0
7,000
8,000
PU(20)+silk(21d/2) 9,000
(DCY) D 18 10,000 1,300/1,310 8 5
16,000
21,000
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Table 2. Dimensional characteristics of the stretched silk fabrics

Density(fly/inch) Widih
Fabric composition Wefj[, Warp” weft (inch)
composition
1 SCY 1
silk (21d/6) 0
2 - oY L 264 120 67
silk (21d/6) 1
3 SCY 1
silk (21d/6) 2
s DCY 2
silk (21d/2) 1
5 DeY 2 300 110 53
wool(60’s) 1
6 DCY 2
cotton(60's/2) 1
1) 1, 2, 3 : 21d/2 silk degummed yarn
4,5, 6 :21d/2 raw silk
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where, Iy : Length of untreated fabric,
I : Length of treated fabric.

Stretch ratio(%) =

Length of maximum stretched fabric

Fig. 2. Sik stretched yarn star degumming profile.
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Degumming ratio = X 100 -++(3)

where, W; : dry weight before degumming
W; @ dry weight after degumming

3 23 3 uF

31 A2 AP 54

AAE I 2EYAAE Axsta ol &
2EY R AL &83l7] Ysle] uAFAS
T e Ee s AR Abgetal A
2l EALS single covering®} double covering
HHow ZE9dE AAME &t A 2~
EYA A=g AFsta 2 o5ty 545 A
LT g
2 =(500%~700%) 2 7FA7]
ol 954 %F/}UiE & gl e
o] AXE& AAo] %‘PLO}E} 3k Ao E‘ﬂol
Zom L= A
= IJ5E &4 ]%l 0347} AT} ‘I}F/Pﬂ &
Az 95 49 2yd o

Holx| A stofof shm, wj&el wf

g A s Aol AEov HES AT
A4S st H4 g =4

Aol %28}

o m> o Ee & [
)
mlo

il
ox
ol

AALE ARESEaL, AWE F AH T GAEA o]
g strt, Arbe AAskd AA FAL] 25% 9
Al ale] AAE7] wftol] Aok thE dE
o] ~EH XA} Hr,

Aukx o 7 Agul A= 80T~90Ce 2% ¥
Aol A dud azprt dojubr] wiiddl A4
o] AA FHAsHe dido] dojut ] HA
AHESE7] o) weba] ATt Eee-dEe]
AL, AAE R AW PAR] FH 9 21S
259t B E 2 AT RS u#ste] A<
AH 218 AL
T3k A3 2EGAAELY] A E A=
THOZE QIste] AEe] Y-S VAHoRE
1Agste] 2 So] dojyA] FLF sk o] F
Q3t, ZEHAARE giiEo] AL Wake] 4
Fo| dojupr] wiitel] AAl A=HT 20% 4=
TFo] dojdtt o= 279 8ol Aty o
Aol ghastr] wiitell 74l side] 4

a8t

Lo

_

£ M0l 2

o

beist (1) 35

3.1.1 PU9] A& & AW B4

PU 841 AR)(DR)S WA 7|HA A
Z3 sCY 9] 84 JAS Fig. 30 YERSIL
SCY Az 37l PUS 217gH]| 7} F7Feke]
g FEHES S/EIAIN dd A i)
10 2 UERTE A173H] 250130l A= 5
£ 9 Aok 259 s} folA| = HES e
o} SCYe] E4o] 43} Hal, ~EHAA
o] AN E = A& S0 webA tha Ao
= AT duk o) 78 AF@LHL 2EY A 9
FAAR AFEHE AEE 10~20% HAroln
2 NS %’4:} AHdek pUY Q1HlE
:l- Z\og /Kgﬂ—g]q_
DCY A= SCYY HolHE 7|Foz 279
H&S a#sle] 91| = 202 A3 o,
AMYAL Az T FH Aol AAgnl= 182
Uelon, A# F SCyd HlajH FHES
30% o) AR AR, AR T 10% 4=

i
>,\1

‘|—’

N
[@)]
}4
QI
o

&S
"
do
N
>N
_]N

<7k o]i= DCY Az &gl A8 PU/
A=18] HjEo] SCyol HlsiA B7] wZelt
16 28

126

—@- Shrinkage 124
-~ Breaking strain

122

Shrinkage(%)
~

120

Breaking strain(%)

15 2.0 25 30
Draft Ratio
Fig. 3. Effect of draft ratio on the shrinkage(%) and
breaking strain(%) of SCY.
312 235 Sro AMEE
F1g 4= DCY(1,310/1,300 T/M)ell A ==
o} AP o] WS Uehl Aow ~uE
= 10,000rpmeo] 3ol A= ARg-E At &
ol AR HABE A B s
&7k Z71SA Al AP g 7] )
sk Al Awabel ol Ee] o)z} o
U] 34 Gas e ehd olelgk Ade A3t

>

7hol= Atol o] v, el FAAel SlaA o
ofubz AoR AZETh AHES Folu, A4
4& ol7] A FUAR AWPE DOYE

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 2(2006. 4) / 99



36 Fake=

24
—- Row silk(21d/2)

20| @ pegummed silk(21d/2)
> —W— PVA treated Raw silk(21d/2)
=
g 16 |
>
g 12
©
[+
S
o gl
[=4
_
=

4 s

0

12000 16000 20000

8000

Spindle speed(rpm)

Fig. 4. Relation between yarn breakage and spindle
speed of silk covering.

Arkel vlatste] Abd-E3t vAE WA= A st
Al AR, AW el A Tho]=et
npzko]] oA g7} g Eke] Ao o] A
slsk= wado] yEbskth

oledt & ANAdsky] fskel AAke] A
gl 5 Az Al o] 8% = PVAE o]-8-3}
of A S & YALS ©]-&3F DCY 2| Alx=aH
A= F1g 4011*1 & 7 %ol AbdEe] Ad
/\]_9,]_ 5 e c = 71—/\ o],o:] ])\],tﬂxlc
X—i?iiﬂi X*Eﬂ*zéow HA AA U‘ T UANE
u%, g A JJ/\SPOE =9 F QA%E} o

= PVA 22 ALY 794 7k §A A
*} FHe] FEAe 7IQlske Aew AzbeE.

313 A9 250 W& B4 E

A9} PUAME o] &3t Alzxd ~EX|A}
o] e AnbARl A A IA Apolvt ¢l
o 2y Fo8 AR PUVE 7= B E
of MztE do7]A] gotof gt A PUE
o]-§3F ZEHX A= AYHALE ARk Al xe}
RO Az FANA A ARl &) Bol
A7 9HgQe yrYUstE ¢1d By W o

= Qlgje] AAAE 0|8 AEd Ak A
o2 A gol i wilo] Wkt oleld EAHE
uerals] siste] A3 AEANE Az

o= A= AAHE AREsto] Alxsfar, - skl
AT Aol mpsAsk3itt

Fig. 5= SCY 9] 2&of ut& Az&} &4
deo] #AAE vEhd Zlolth AW et
TH BAEES dasiilen, 10T o3
Tollxe= ¥ EC] HASH Atk ®
A3 ALY Aw AELS 95T oA 607t
Hok REHXALY] T ATt 4% =2 71 ©

ol o rfo o ruqm

Tl
=gk
50

_

100 / St=2HMItE & X M18& HM25(2006. 4)

100 27

!
N
o

o0
=]

!
N
[3,]

—@- Elasticity
-~ Degumming

L
N
kS

Elasticity ratio(%)
[=;] ~l
(=] o

Degumming ratio(%)

(3]
=]
!
N
w

40 . . . . . . 22
80 90 100 110 120 130

Temperature(‘C)

Fig. 5. Effect of degumming temperature on the
elasticity(%) and degumming ratio(%) of silk stretched
yarns(SCY).

A ol9lon], eize] Aolol Wk & Aol gl

A} WA A3 2EAA] A FAA
= AP AAE sk Hrie exel 24
oA el Aol viatalgen, PUe] g
& A9 o e Wl 05T 64
07k A= Aol 7P ARF oIk

(o}

251 o] FAIES

ALTHL Aueel Msjo) 2EAA4E 4
ga7] wiol A4 F A% Zo| 4%0% 96
o Ao ofel gt A4 T Ao FHES o
A A stelof Bk, b T BAS HA3)
= Aol F a3
Fig 62 =22 A% A4S 9)81e] 9az
SCY9t AAAHALY vl ol WE AA F5&
B} 1T F FFES ek Ao,
20 |
—@- Weaving
-~ Finishing
g 15 |
>
g
£
10}
5

0 1 2
composion of silk(SCY : silk)

Fig. 6. Effect of sk composition on the shrinkage of
stretched silk fabrics.



AEIXE A3X= MO0

SCYE XM= ARESE o AlE] 57558 10%~15%
Aro] HelZE A3 98kl YAHE SCY <k
XS 9 vE2 E3ste] A& g Ay, 9
AHE 112 ZFste] AAEs W A2 555
o] 13.5%, 12Y W 91%% SCYS Z=3Hu]go]
ol A4 AAFFES & Zog AN
i, 7FESEEE B2t Aes YERAARE
A = i e L=

AAHE SCY @Eo = ARESSlS A5 A4
FEEL 20.6% % AA TGN EA7F s}
Atk AAFTAGANA FFEC] 20% ool Al
A A& F& FAS= & (temple)©] Al
715 3]s 5= Qlo] A7 Aol FA3] A

[e)

wo f

2 i
X,
ol ﬂ‘
: [N
i MO oF
Ry
o rlo g o
= 4y
£ yo N >
% 5 4y
L _E‘ —HN'
2 2
ox
10
e ol it
[>
[
v=
R
~
2,
it

1o, 2
(N
Jﬁj;
ﬂﬂﬂmo
2o
YT
3
& o
X o
oS}ll-m
ox L
> 0
g

AR SCYE AR AL
AAFR AR PUZE Bl wEE
wAste] FH F AAshs Fo] ARl
1A4E DCYE Ak ARgate] A4
AAE = 5o EAlE DA @9
DCY = AlA 3749 Atds xol7
A & 4™ sk Alo] v,

oo
o

X,
(il
rlo
ox

— s
4o, 1 ok
ol
ol
9
2

t

i
o

beist (1) 37

Table 39l DCY = AlA &t 2 &9] ol
2 AEo] FEEY 2EHAES YERS
o} e} A3 259 22 265022 2F 48%
AERE FHEQAL, 4o vl Bl v
th ®lE A2 dshs F =&
A2l AR 15 ool ¢ =
o] AFZA] 77} A AL o] 9} v]alE

rir
»or
i
o,
2
e
No
[-'O
oxl
jn
u
4
L
A
4%
i

A
2| Z(ripple) FElZ AP A&
w7 ek

4 A= ==9] 2u) o]ate] AlAk
o] ¢4:3 2EYAAYS Uehlon, 71
2 g ol 2 AA Feje] wslrk Hc
AFHE 2R G AR S o] 83 AL

A

o

10 Hor fz

=
up2kA] SCY S} DCYE o] &3 914
512 S0 8~40% 71412 AEFAAL] 2Ho

formance Z~E#|X] AE7}A| 7} v o] o &
A et AEAAate] Thsd Aoz viviEh
4. 4

HoAFea] A3 2EH R AES /sl
fste] PUS Aa AALE AW PALR A %5131
om, Az AWPALS}E BAL HAMES AR
ARgste] A 2ER AeS Alxste] A
AEe] AeA g oy 9 AL 3t
< A% AFE Tt v F2 23E

ATt
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Shrinkage(%) Stretch ratio(%)
Specimen star de . continuously star de in continuously
g1 & degumming g & degumming
4 48.1 17.6 50 36
6 45.3 17.6 50 35
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