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Abstract

The purpose of this study was to examine the change of dyeing ability by K/S values, when dyed in
different twisting processes and by one bath system and two bath system, to find possible ways of
minimizing the color difference between cotton and polyester in composite yarn. The two types of
composite yarn, which had one setting process(CP1) and two setting processes(CP2) were dyed with
reactive/disperse dyes in both one bath dyeing system and two bath system. The dyeing ability according
to the two different twisting processes was measured, and the values of the CP1 were higher compare to
the values of CP2 in both one and two bath dyeing systems. This is because CP1 applied only one setting
could shrink dyeing process at 130°C. This shrinkage increased the number of twists in the unit length and
increased the yarn density, and this is the reason that the K/S values were measured higher than those of
CP2. In wet shrinkage test, in opposition to CP2 only had 0.76% of the shrinkage rate, CP1 had 3.00% of
the shrinkage rate. Also, the dyeing ability according to the two different dyeing methods was measured,
and the values of CP1 and CP2 were both higher when dyed in two bath system. On the other hand, the
color differences between cotton and polyester in composite yarns, were smaller for CP2 than that for CP1
and were also smaller in two bath dyeing system than in one bath dyeing system.

Therefore, the ways of minimizing color difference between cotton and polyester in composite yarn are
to apply enough setting in order to minimize shrinkage in dyeing process and to choose two bath dyeing
system.

Key words: Cotton and polyester composite yarn, Setting process, One bath dyeing, Two bath dyeing,
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o) M}t o7 = o (ZAE 9, 1998; Lee et al., 2000;
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£ F 23} 3}7) 98l CCM(Computer Color Matching)
< &3 veA
A2 dE8eEE ART £, 18 94 28 94

Yo Rzl FAAT T A7) A )
& Bt
1L A &
1. MEXE
NAE

Ao AR AlEE AR 7154 E8d
2=E|(Aerosilver, £4)& 52t} 489 H|g2 &%
E3AE 20, 2z} 274A) o2 Mgy E g S
ARk A W# A= bobbin winding(CSW1-B&P,
CSTA}, Korea) - single covering(CST1-C, CSTA}, Korea)
—vacuum steam setting(YH-VSS1, ()% &-717, Korea)
o 4 A3 BHAKOIR CPIPIE, T WA 2
= pim winding(CSW1-B&P, CSTA}, Korea) -two for
one twisting(CST1-T, CSTA}, Korea)-vacuum steam
setting - bobbin  winding(CSW1-B&P, CSTA}, Korea)-
single covering — vacuum steam setting®] 2-%-& A3l &
FAKel e CP2) ot} 2+ E-Abe] dAte] B4 2 4
Ay378E <Table 1>¢] VYERNU T Poly-A= &9l
2:Elol & EF3t &FHAR FIEA, g
F, 27N & 2 AR A 5o 715g E

of 2=Ef o},

o

)z Y xH

AAo] AHEE WA AR BAUEE <Table
2>0] YERRITh BAGMe] 22 AR Ee BaF
A= Synthapal-SNM(F°]-2A4] AHBAEA, T
3hE& A& 28 pHE acetic acid(CH;COOH, (57)

2L

Table 1. Characteristics and twisting processes of CP1 and CP2

Composite Winding Twisting Steam Winding Covering Steam
Yarn Method Method Setting Method Method Setting
Cotton . Single Covering 90°C
(60 NeC)-52% | CF! - - - Bobbin (S-800 m*) 15 min.
Poly-A . 2 for I Twisting 90 . Single Covering 90°C
(75d136)-48% | CF? Pim (S-400 ym*) 15 min Bobbin (S-800 m™*) 15 min.

*t/m: twist per meter
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Table 2. Characteristics of dyes

Dyes C.1. No. Name of Dyes Maker
Yellow138.1 Suncion Yellow H-EL Ohyoung(Kor.)
Reactive Dyes Unknown Suncion Crimson H-EL Ohyoung(Kor.)
Bluel60 Suncion Blue H-ERD Ohyoung(Kor.) .
Unknown Dianix® Yellow AC-E DyStar(Ger.)
Disperse Dyes Unknown Dianix® Red AC-E DyStar(Ger.)
Unknown Dianix® Blue AC-E DyStar(Ger.)
W) 15 Aloke Abgslel 2EHAT WA R
A ] Z2A|Q1 WE(NaySOs, Duksan Pure Chemical Hallof oAl WE AR = A ¥ A (Inkanol OL-1, &
Co)¢t &3 (NayCOs, (FYNE s )E 15 Aloke B3h) 119} 7Hd Atk (NaOH, Gyl 8 sk3) 1giel
ALg-sFA T HE &4 98°C, 3087 ARFAH S AR U S

2, AEHEY

) g] i .Tl_l-il-
At Y FAPAAATE(SEM: JSM-5510,
JEOLA}, Japan)y& ARE-6t] 7RSS 15 kVatallA] 35

H srate] Belol

2) TRE &L

KS K 0215 344 F HetdEA Ay 5 €
T FEEEIE ££8)7 1€ $H5EEME
FEE) AFPHOR O Ao wE dF F5E
(%)t AY FEE%)S AEIRoH, NEZFE
AET 532 ste] A oldt BA A7k

407,
4 10 min.

oRl A B 27t 5go 2 stod 2bA| Azt kel 5
o] Fro] B HZE 27N Zof An] 1:2000A
0.5%~1%(o.w.f) 989 == IR FA71(DL6000,
DaeLim Starlet CO., LTD, Korea)S Al-&-3le] A&}
ok WA W Felol2Ee] AR H2E She
Bz T Hol, B TR 100%
WAALE ¥HEA 8 yellow 0.5% o.w.f, red 0.5% o.w.f.
2 blue 1% ow.f2 GAEATE Blue €52 1%
owfZ GHT o f T T GRS KIS Gt FA}
& $AL wR7] Aol 7 AN AHEL BE
= sol A7EA el BAGEE Tl Poly-A
100% AAHE FAsEH. ° W FAAE TEe
Spectrophotometer(COLOR-EYE® 3100, GretagMac-
bethAl, USAYl AZA¥E CCM(Colorist Top, UPSON
CO., LTD, Korea)2. 2 5xtee] Ad,A-g B3, A
7] EAE BSHANES Y A A
Atk 919 GuzEAo R A/Eo) 2 BFAE
SHENARY 18 288 S das

3 0
-

20 min,

90 min.

Naz2COs (20g/9) 10 min.

50T

Disperse dyes, Reactive dyes,

Disperse agent(1g/£), NapS04(30g/¢), CHaCOOH(0.3g/2)

Fig. 1. One bath dyeing system
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40 min,

130T

40T
4 10min.

Disperse dyes
Disperse agent

CH3COOH(0.32/%)

Fig. 2. Two bath dyeing system

Fig. 3. Sample picture for color measuring
1. Cotton and Poly-A composite yarn
2. Disassembled Cotton yarn from 1
3. Disassembled Poly-A yarn from 1

Roem zpzre] @M xE <Fig. 1>3 <Fig. 2> W
BRI 189383 287 BT A & AHEAA]
(Protepon RSA, Z2E2FZohE 1g/] A3 47
oA 100°C, 1087F 233 - S AX FAse 2
35

A

Kol
=

4) Aol =%
o A ®

HAl 3. EFALE Spectrophotometer(COLOR-EYE
3100, GretagMacbethAl, USA)E D-65-102] <0
A} ZAEted [ *a*b* ZHS Tatg o, Aol AE
e ofthel Ao wjmakaal s MBS Z4x

sk 3T

=REE:

AE = J(L,-L ) +(ay-a,) +(by-b,)?

80T ; 90 min,

40 min 10 min,
40T - 50T
4 10min.

Reactive dyes
NagSO4(30g/ll),

A8 PEL <Fig 357 Lol AL FE3) 2o}
A HEAT 12 W3 Poly-AS T BHAL A
2o, 2 WE A & Aoy, 3&
Poly-AE #AFste] 7h2 el 2 2F A 982 o
Algt B3kAl gl 7—¥ E3Abe] A AR kS 53]
A FA ste] % T3t

5) KIS &F
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Spectrophotomete COLOR-EYE® 3100, GretagMacbeth
AL, USAYE *}ﬁé}oi, Aot TU3 AZ = Bl

2% &A% & Kubelka-Munk 2o oJs K/S 72
T3,
2
- (-R)
K/S >R

R: Reflectance
K: Absorption coefficient
S: Scattering coefficient
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W 100% WAHG0 TS 715 ] o) 2E (0] 3}
Poly-A)(75d/36f) QAFES <Fig. 4>$} <Fig. 5> }E}
WA d Arbe SRS B S 2H 0| ZAE &
& e So] #aEY, Poly-A YAk el REA
o] 3l e EAR FAEAT B A= 609 ¢
2 oF g9l ejo]d, Poly-Ax 758l ojo]t}. <Fig,
6>7 <Fig. 7> 2714 x84 & A% B34 Poly-A
o] gkl CP1E CP2E YeRSITE. <Fig. 6>
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Fig. 6. SEM image of CP1

Hg AALR AREELAL, Poly-AZ SHEE-H)CE
800 t.p.m.(twist per meter) = AWt 90°Coll
A 158 F<F setting A2 E 3 CP1o]|t}. <Fig. 7>
& Poly-AZ ©EO® SWEOE 400tpm FEH
Eglad AZ &, AodE IR E 9 90°CellA]
158 F9F 17} setting M2 T & 7 AL Ay
AbE AFEBE] AR cottondl] SHIEFOE 800 tp.m.
32 7N ete] 90°Cell Al 158 < 23} setiing A
s CPZO]E} CP1°] Poly-A 9AIE AWFHAIZ
1 w3l 400 tp.m. 2 Y-S FT AE A

& AWNHALR AMS-S CP27} CPIRTH

;‘iﬁi Al BEEgen, dakel
oAk,
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F|g 7. SEM image of CP2

Table 3. Wet shrinkage and dry shrinkage of compo-

site yarns
Yarns Wet Shrinkage(%) | Dry Shrinkage(%)
Cotton 100% yarn 0 0
Poly-A 100% yarn 5.40 6.60
CP1 3.00 3.88
CP2 0.76 1.92

ko™ Poly-AE 5o 5.40%, AAA 6.60

%] FF0] AN EF FEHES 100°Ce EoljA
308 FF A §E o WA ske FHolL, AE F
ZE2 180°Ce] A&7 AA 308 % A & o
A B %Zolﬂi Ho} & & 75_011*1 él?fd
T AL MY FFE] 5 FFERD E RO
2 AEEY. ¥ Poly-Ag] E3AK CP17 CP2 &
F B3 Poly-A8) FFE Alol9 g 7Y AA)

FAR A 13]9]) setting TA-S AZ CPIAME A4
1 3.00%, DDA 3.88%2] %ol dojyom, 2
2] 9] setting 8L A CP2ANE oA 0.76%,
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Fig. 8. Picture of dyed yarn with yellow dyes

2 817) 8 T 100% BALS Poly-A 100% AALE:
Zk 2t W2 A G F yellow(0.5% o.w.f), red(0.5% o.w.f),
blue(1% o.w.f)9} FAIEE yellow(0.5% o.w.f), red
(0.5% o.w.f.), blue(0.5% o.w.f)Z FXste] AEE 2
Astgct, Mo HSAYE vellow(0.5% ow.f), red
(0.5% o.w.f), blue(1% o.w.f)E G AAEE &
HEZE 3} Poly-AZ e EAdAEE A EF
3} Colorist Top ZE2H ) MAFEH L Ea) AEZ}
7b e ARy 248 s ZA Eetgoh
HESA gl BAEE Mo g 747t GRS oo
A AER s o] A4 Ae) AERLe] A
o 7} dEe] Wi¥RAE <Table 4> YERAATH
<Fig. 8~10>2 yellow, red®} blue Mo 2 HAh
AAre] ARRS LERQITE 12 100% YARS wE
2 HRE yellow(0.5% o.w.f), red(0.5% o.w.f), blue

KX
=

Fig. 9. Picture of dyed yarn with red dyes

Table 4. Color differences and inputs of dyes according to each color matching step

Added dyes according to CCM recipe(% o.w.f.)
Target Before 1 2 3 4 5
DianixY-AC-E 0.500 0.588 0.559 0.559 0.73 0.584
Suncion DianixR-AC-E . 0.086 0.095 . 0.105 0.15 0.14
Yellow
(0.500) DianixB-AC-E - 0.0016 0.002 0.004 0.012 0.012
AE 38.91 189 18.9 15.6 9.4 13.2
DianixY-AC-E - 0.0483 0.0337 0.037 0.0376 0.0376
SU}QCLOH DianixR-AC-E 0.500 0.7760 0.5790 0.7527 0.8530 0.828
e
(0.500) DianixB-AC-E - 0.0300 0.0314 0.041 0.0510 0.045
AE 22.79 48 38 20 50 11
DianixY-AC-E } 0.1170 0.0756 0.087 0.0919 0.091
Suncion DianixR-AC-E - 0.1220 0.1030 0.098 0.1120 0.108
Blue  —
(1.000) DianixB-AC-E 0.500 0.353 0.4350 0.413 0.5280 0.454
AE 15.58 77 44 35 9.5 28

—-280 -
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Fig. 10. Picture of dyed yarn with blue dyes

1. Cotton yarn dyed with each color of reactive
dyes

2. Poly-A yarn dyed with each color of disperse
dyes

3. Poly-A yarn dyed with 3 color combination
of disperse dyes for reducing AE between 1
and 2

(1% ow.f)E 247} A% Ziojm, 2= Poly-A 100%
UAE BAAE yellow(0.5% o.wf), red(0.5% ow.f),
blue(0.5% o.w.f)E 2z G g Axjolt}, ARzlof A
B ket o] 13} 2¢] MAPr} = shA HEAH AT
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Wavelength(nm}
Fig. 11. K/S value of 1 bath dyeing with Y
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Fig. 12. K/S value of 2 bath dyeing with Y
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0. "
© 24 / o8 b
3 ./
© 5
> p
S %
s
" /°/
- ,,o/
o—0"
STS\g
Y T 1 T T ¥ I* .\‘Ukl}
400 450 500 550 600 650 700
Wavelength(nm)
Fig. 13. K/S value of 1 bath dyeing with R
ol we FudT Jael hE 49 Kisel
o3 7159



96 e Vol. 30 No. 2, 2006
1) A “*”*01! (2 Py 9} 24 A 3}9L W <Fig. 12, Fig. 14, Fig. 169 &
Zbzt o dAPPE S 7R B8AT CP1% CP2E Mg mlawe] Wel 28 A KIS ftol B A vt

15 94 g rrH<an. 11, Fig. 13, Fig. 15>¢} 28 3S 2 2= 9llu) AeE AL A6 oxo}y]

A & o <Fig. 12, Fig. 14, Fig. 16>9] 944<& 4 gla A} Poly-AS 22t V] KIS 3 34

FABER eEpT A7 A BE 183 28
FAA CP19] K/S Fhe) CP29) K/S 7t B} 3hth
a olfe FEHE A vstERel CP27F 400
tp.m.0] 2ol © o] A9 WEr} CPIRTG &

o= Bt 130°C 2o E4 I F 2%
olidel f5o] Yolutd] met Aol Y} EobA
B2 F3% 4 sle ¥Vl U By Hrow
APB T B3 RE AgoIA 28 Gl Kiszkol
1% 94 A B 2SS 3 5 A

OF AHA]

2) FMeof e

1o

9 M<Fig. 11, Fig. 13, Fig. 15>

CP13} CP25 18
T T T T T T T
—8— CP1
~—e— CP2
9.
/
2 / \ B
u/
o /«*’
3
G
g /)
%) o \
< -
o ]\
— s
o0 \
=
g
0 T T T T T B :F°§n}l|,
400 450 500 550 600 650 700
Wavelength(nm)
Fig. 14. K/S value of 2 bath dyeing with R
T T T T T T T
—m— CP1
—&— CP2
2 . -
|
o :?‘, 3
= A\
s / \
] /. '
>4 o \
\
. e
et \,\
[} T

T T T T
500 550 600 650 700

Wavelength(nm)

T T
400 450

Fig. 16. KIS value of 2 bath dyeing with B

2 AFE <Fig. 17~22> A8 42 Jepl it

<Fig. 17, Fig. 19, Fig. 21>& CP13} CP2ollA] &

HARslY A% Ao, <Fig. 18, Fig. 20, Fig. 22>

oly -AE EARSH] 239 Aot ®

i Jko _!3; rlr

A 12 2 g0l 8RR 2
HE 130°CY Z2of|A 7R
A w14 GAA 2

2 AM=Re

T: -J—t‘

ol A} CP13F CP2 RS 280A dMd Ao} |
1 A QAL o Boh e K/S 3E BT 2
fre 1804 44T o) MHEAFEES EAEA o]

[N
t

“

l

K/S Value

T T T T
500 550 600 650

Wavelength(nm)
Fig. 15. K/S value of 1 bath dyeing with B

T T
400 450 700

T ¥ T

—=— CP1-1bath
—— CP1-2bath

CP2-1bath
—w— CP2-2bath

K/S Vaiue
n

T T T T T
500 550 600 650 700

Wavelength{nm)

T T
400 450

Fig. 17. KIS value of Cotton in Yellow
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K/S Value

K/S Value
1

AR 1S S/ZCINAE S8EAIC] M- () st o7 97
4 T T T T ¥ T T 2 T T T T T 1 T
—=— CP1-1bath —=—CP1-1bath
—e— CP1-2bath e, |—e—cPi2pain
N CP2-1bath | | CP2-1bath
—v— CP2-2bath

T
500 550 600 650 700

Wavelength(nm)

T T
400 450

Fig. 18. K/S value of Poly-A in Yellow

T M T M T T M T T T
—&— CP1-1bath
—&— CP1-2bath
CP2-1bath
—w-— CP2-2bath

B e SO

T T T
500 550 600 650 700
Wavelength(nm)

Fig. 20. K/S value of Poly-A in Red

T
450

—&— CP1-1bath
—®— CP1-2bath

CP2-1bath
—w— CP2-2bath

T e T T T
500 550 600 650 700

Wavelength(nm)

T T
400 450

Fig. 22. K/S value of Poly-A in Blue

g9} vl Mgk sR7 A & CPL &
Rlo] CP2 EAA AR W E

K/S Value

K/S Value

[ \ N
/ \ —w— CP2-2bath

T T
650 700

400 450 500 550 600
Wavelength(nm)
Fig. 19. K/S value of Cotton in Red
T T T L T T T
—a— CP1-1bath
—&— CP1-2bath
2 CP2-1bath
—w— CP2-2bath
o )
¥, \\ ’ 3
ANS
A
.\\ Do Al
\l:.;‘Z °
v,
N
T T T M T T T T
400 450 500 550 600 650 700

Wavelength(nm)

Fig. 21. KiS value of Cotton in Blue

o} AubA o 2 K/S Zho] =9t}

K/S 7r& 7H8eh 2 9]

= n=

Poly-A= HE<

Aol A 18%o] 289 B &
BAPA ) AA K/S 7tol

O 1
=

28 o ANYE W CP1zt CP2 BF A Ugto
ug2, 149 GAoAM TheEsd i EETE

—283 -

o] 5lo] Poly-AZ S BAI7 Poly-A2] K/S Ftol =
A vehves ZA Y Bole 2102 A€t} 3 2
£ JAA] FAGAS U 8 oS e AdNS
w2 APA AL o ¥ 2AR HIMG ¢
Zre)of] osf EAEET} 7HEES ol 28 FA A

Poly-A ¢] K/S gto

WA vEhd Ao s 2ol

= MX}

Ul w2 WSt Poly-A9] A3}

& <Table 5>of EhAITH WA
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Table 5. Color difference(AE) between cotton and Poly-A of composite yarn in each yarn dyeing method
Yellow Red ' Blue
CP1 CP2 CPt CP2 CP1 CP2
Ibath 2bath Ibath 2bath 1bath 2bath tbath 2bath 1bath 2bath 1bath 2bath
AE 9.6 7.6 9.5 7.0 12.5 43 7.7 2.8 15.8 7.7 8.8 4.4
Aol we Makg AsuE CPAE CPIAM Mol upe GAYE A RE thet 2,
Bls) A} A hekskeh, AAbE ) nhe Aabe D e 18elA MR} 130°C) 2L
BE AolA CP1z CP2 BT 280llA Had A A 7hEs Elo) K/S kel 2A Eojxlth.

S7F 1890 ANYE o Bk A Poly-Ae) M
7} 24 Jehdtl makd 28 guoz dasia, Al
283 Az A A] FE0] F oA

o8 BEate 32 32U 4

i 2

P
aTy, td,

BshAA 7] 7

712 P22t B8] 400 tp.m.© ¥4} o
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