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Abstract

The purpose of this study was to examine the dyeing properties of four kinds of composite yarns that
were twisted in different processes. The composite yarns consist of acetate and functional polyester in ratio
of 70 : 30. The composite yarns were dyed at 100°C and 125°C using three types of dyes, disperse dyes
for acetate fiber, PET fiber and PET-acetate blended fiber, in the three primary colors. The exhaustion(%)
and K/S value were observed for each case. Also the effects of four different twisting processes to dyeing
properties and physical properties were examined. Regardless of twisting methods, the composite yarns
that were dyed at 125°C had higher exhaustion(%) than those were dyed at 100°C with all three types of
dyes. However, tendency of the K/S value after reduction cleaning process was measured at 100°C and the
value measured 125°C had a great difference with disperse dyes for acetate and dyes for PET. The
difference of the K/S values of composite yarns, when dyed at 100°C and 125°C with disperse dyes for
PET-acetate blended fiber, was almost negligible. According to twisting methods K/S values were in the
following order: AP1>AP3>AP4>AP2. This means that AP1, treated at 220°C, had the highest K/S value
and K/S value becomes higher as the yarn is higher twisted and becomes lower as lower twisted. On the
other hand, the dry shrinkage and wet shrinkage showed low shrinkage rate when the twist was high and

steam setting temperature was high.
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Aol AHE AEe 474 e bR AARA
2 A3 olAH 0| B} 7154 ZaldAEE 700 30
o HI&R EFT BYPAL 401w, 471X THAGmi)
4L AZ B3 o3 2o (1) interlacing

pirn winding(CSW1-B&P, CSTA}L, Korea) - two for

one twisting(CSTI-T, CSTA}, Korea) - vacuum steam
setting(YH-VSS1, ()% %714, Korea) - false twisting
(CST1-FT, CSTA}, Korea) - vacuum steam setting<]
34E Az B3It APL), (2) interlacing pim
winding - two for one twisting - vacuum steam setting
592 AZ BgaHe18F AP2), (3) pirn winding(CSW1-
B&P, CSTA}L, Korea) - combined(two for one twisting
and covering) twisting(CSTI-T, CSTA}, Korea) - vacuum
steam setting 3% & Az EFANCI3} AP3) 2 (4)
bobbin wmdmg(CSWl-B&P, CSTAF, Korea) - single
covering(CST1-C, CSTA}, Korea) -vacuum steam setting
2H& 7131 BaAKol et AP) olth, 7t Bgbatel U
Abe] B4 R AR S <Table 1> Ve i),

2) P8 ¥ TH|

G| AHEE EEEE 7 B
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Table 1. Characteristics and twisting processes of four different composite yarn

Composite Y: Interlacin Twisting Steam False Steam
posite Yarn g Method Setting Twisting Setting
. AP 0.08 2 for 1 Twisting 920°C First Heater- 220°C 90°C
Acetate MPa (Z-520 t/m*) 30 min. (Z-1,650 t/m*) 30 min.
(120d734f) AP 0.08 2 for 1 Twisting 90°C i )
- 70% MPa (Z-520 t/m*) 30 min.
Polyester AP3 i Combined Twisting 120°§ ) i
(50d/36f) (Z-700 t/m ) 30 min.
- 30% AP4 i Single Covering 90°C i )
(Z-700 t/m*) 30 min.

*t/m: twist per meter
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Table 2. Characteristics of dyes
Disperse Dyes C.I. No. Name of Dyes Maker
Yellow 3 CIBACET® Yellow 2GC 150% CIBA-GEIGY(Swi.)
for Acetate Red 17 CIBACET® Red 2GNN CIBA-GEIGY(Swi.)
Blue 3 CIBACET® Blue F3R CIBA-GEIGY(Swi.)
Yellow 54 Synolon Yellow K-3GE 200% Kyung-in(Kor.)
for PET Red 60 Dianix® Red E-FB DyStar(Ger.)
Blue 3 Dianix® Blue E-R 150% DyStar(Ger.)
Unknown Disperse Yellow PPA Japan Chem.(Jap.)
for Pll;lz -‘;Z(S;etate ( Unknown Disperse Red PPA Japan Chem.(Jap.)
—
Unknown Disperse Sky Blue PPA New Japan Chem.(Jap.)
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Fig. 1. Sample picture for color measuring
1. Acetate and Poly-M composite yarn
2. Disassembled Acetate yarn from 1
3. Disassembled Poly-M yarn from 1
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where, R: Reflectance
K: Absorption coefficient
S: Scattering coefficient
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Fig. 2. SEM image of Acetate 100% yarn

Fig. 4. SEM image of AP1
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Fig. 3. SEM image of Poly-M 100% yarn

Fig. 5. SEM image of AP2
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Fig. 6. SEM image of AP3

<Fig. 6> oMAHO|EE AR 3t £ E &
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Table 3. Exhaustion rate(%) of each composite yarn

Types of Yellow Red . Blue
DyCS o 0, o, 0, 0 0, 0
Composite Yarn 100°C 125°C 100°C 125°C 100°C 125°C
AP1 70.71 76.13 80.34 89.25° 76.10 82.18
For acetate AP2 4735 61.29 5177 82.89 63.52 75.89
fiber AP3 68.00 75.61 77.37 83.17 70.86 81.13
AP4 50.32 57.29 69.87 81.61 64.57 73.79
AP1 68.15 85.08 93.04 93.32 84.26 85.96
For PET AP2 55.87 68.89 83.19 84.63 68.72 69.45
fiber AP3 54.92 88.04 93.38 96.42 85.32 89.79
AP4 58.73 70.58 87.61 89.21 72.13 72.70
AP1 96.19 - 99,83 93.41 93.77 67.45 74.49
For PET-Acetate AP2 74.18 87.69 83.64 84.19 65.98 71.85
blend AP3 98.44 100.00 91.55 92.25 75.95 76.38
AP4 96.71 97.33 83.21 86.39 67.45 71.85
164 T T T T i 16 i T T T T T ]
—=—AP1 ] —=—AP1
14 4 —8— AP2 B 14 —e— AP2 4
-~ AP3 —& AP3
12 —¥— AP4 4 12 —w— AP4 i
o 104 4 o 104 -
2 2
S a4 . > 8 -
7] @a .\.
X g i 2 ¢l " i
44 4 44 \ .
2] ] 2] ]
0 T T T T — T -— 0 ] T T |\-_- T e tp s, T ‘ -—
400 450 500 550 600 650 700 400 450 500 550 600 650 700
Wavelength(nm) Wavelength(nm)
Fig. 9. K/S values of dyes for Acetate(Y) at 100°C Fig. 10. K/S values of dyes for Acetate(Y) at 125°C
164 T T T ¥ T T T 16-‘ T l- T L L] T T i
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12 ] / —— 1 /l\. —v—
° 104 /A‘ R 9 10 / \ .
3 5l ] $ 5 A ]
g ] g / /“/:A
6 ] 6 /' /:‘ N \ ]
44 4 4 \ i
0 ] T T 7 T—— 0 T T T T T —— -
400 450 500 550 600 650 700 400 450 '500 550 600 650 700
Wavelength(nm} Wavelength(nm)
Fig. 11. K/S values of dyes for Acetate(R) at 100°C Fig. 12. K/S values of dyes for Acetate(R) at 125°C
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Fig. 13. KIS values of dyes for Acetate(B) at 100°C
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Fig. 15. K/S values of dyes for PET(Y) at 100°C
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Fig. 14. KIS values of dyes for Acetate(B) at 125°C
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Fig. 16. K/S values of dyes for PET(Y) at 125°C
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Fig. 17. KIS values of dyes for PET(R) at 100°C
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Fig. 19. K/S values of dyes for PET(B) at 100°C
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.Fig. 21. K/S values of dyes for PET-ace(Y) at 100°C

A~

o] 7%, AP3>AP4>API>AP29] ¢ O 2 A ALY
o nlaiste] K/S kol #Al UElt e, yellowe] 7
S 29 JMARIAZYE 3 APLe] M Eof ¢
B9 727t 42 b2 G84E A e o

-262-

8 ¥ T T T T
. —8— AP1
1 —e—AP2|
. & AP3
] —w—AP4| 7
54 -
Q «
=3
T 4 -
>
@
¥ 34 4
24 -
14 4
0 : | S
T T T T T T
400 450 500 550 600 650 700

Wavelength(nm)

Fig. 18. K/S values of dyes for PET(R) at 125°C
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Fig. 20. K/S values of dyes for PET(B) at 125°C
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Fig. 22. K/S values of dyes for PET-ace(Y) at 125°C
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Fig. 25. K/S values of dyes for PET-ace(B) at 100°C
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Fig. 24. KIS values of dyes for PET-ace(R) at 125°C
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Fig. 26. KIS values of dyes for PET-ace(B) at 125°C
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Table 4. Wet shrinkage and dry shrinkage of composite

| yams

Yarn Wet Shrinkage(%) | Dry Shrinkage(%)
Acetate 100% yarn| 0.60 0.84
Poly-M 100% yarn 5.72 7.16

AP1 0.40 2.86

AP2 2.76 3.38

AP3 0.56 0.56

AP4 2.00 3.36
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