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Received_December 06, 2022 Abstract Recently, consumer tastes of various classes at home and abroad prefer com-
Revised_December 19, 2022 fortable, unadorned, and simple clothing, and the athleisure trend, which can be used

Accepted_December 21, 2022 freely in daily life as well as exercise, has expanded to overall clothing products.

Existing materials used for athleisure are composite knitted fabrics using polyester yarn
and PU yarn, which has problems due to a chronic lack of color fastness and con-
tamination by dyes even when PU laminating is applied, making it difficult to apply
various colors. There is a quality problem in which deformation of the product occurs
due to lack of durability. In this study, CDP yarn(75de/72f) and PU yarn(40de) were
selected to commercialize the circular knitting for athleisure using CDP yarn in order
to solve the problems that occur in the dyeing and laminating process when using
polyester materials. CDP yarns were used to knit into single(CP75-S) and dou-
ble(CP75-D) knit and single knit were found to be suitable as athleisure fabrics. After
pretreatment and treatment under various conditions, the stainability of CDP circular
knitting was examined. After pretreatment and dyeing process under various conditions,
Textile Coloration and Finishing the property of scouring and dyeability of CP75-S were evaluated.
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Table 1. The spec. of single and double circular knitting machine
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Spec. of knitting machine

Knit organization

Gauge Feed Cylinder diameter
Single 18 ~ 34 90F(3.0F/inch) 10"~ 24"
Double 24 ~ 34 84F(3.0F/inch) 10"~ 24"
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Table 2. Knit organization of CDP yarns
Fabrics Single Double
CDP(75de/72f)+PU(40de) Plain(CP75-S) Interlock(CP75-D)
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Table 3. Dyeing conditions for checking the dyeing characteristics of each dyes

Dyeing conditions Recipe

CDP fabric 100 g

Bath ratio 1:10

Acetic acid(CH;COOH) 0.7 g/l

Glauber’s salt(Na,SOg4) 40 g/l
Yellow ED-3RL 2.0 % ow.f.
Red ED-GRL 2.0 % ow.f.
Blue ED-G SL 2.0 % ow.f.
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Figure 1. Dyeing process.
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Cross-section of CDP(75de/72F)

KOTERI 7.0kV 9.0mm x3.00k SE(UL) 10.0pm

Figure 2. SEM photos of CDP(75de/72f) yarn.
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Table 4. Circular knitted fabrics spec. of CDP yarn(75de/72f+PU)
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Single knit Double knit
Composition CDP 75de/72f, PU 40de CDP 75de/72f, PU 40de
(CDP : PU) (80 : 20(%)) : (CP75-S) (80 : 20(%)) : (CP75-D)
Spec. 32 inch, 28 gauge, 15 rpm. 36 inch, 22 gauge, 15 rpm.
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Table 5. Physical properties of 2 types of CDP+PU circular knitted fabrics

Circular knitted fabrics Physical properties

Evaluation results

Weight

187.1 g/m?

Density

4,368 ea/inch?

CDP 75de/72f,

Extension percentage
PU 40de

Wale(212.3 %), Course(257.7 %)

(Single) : (CP75-S)

Elastic recovery

Wale(99.1 %), Course(99.1 %)

Tensile strength

Wale(Tenacity : 93.4 N, Elongation : 224.0 %)
Course(Tenacity : 101.6 N, Elongation : 278.8 %)

Weight

303.7 g/m?

Density

3,168 ea/inch?

CDP 75de/72f,

Extension percentage
PU 40de P 9

Wale(178.0 %), Course(190.0 %)

(Double) - (CP75-D) Elastic recovery

Wale(94.2 %), Course(94.2 %)

Tensile strength

Wale(Tenacity : 198.2 N, Elongation : 2104 %)
Course(Tenacity : 193.5 N, Elongation : 243.4 %)
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Figure 3. Absorbency(absorbed height) of CDP75-S scoured
with different concentrations.
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Figure 4. Whiteness index of CDP75-S scoured with different
concentrations.
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Table 6. Whiteness according to Pre-setting temperature
Sample (temperature) Whiteness dwi
160 °C 78.68 -
CP75-S 180 °C 78.83 0.15
200 °C 70.10 -8.58
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Table 7. Color according to Pre-setting temperature

Dyeing time(min)

Sample Color Temperature (°C) L* a* b*
160 76.66 20.97 73.82
Yellow 180 76.93 20.65 74.37
200 77.06 20.15 74.20
160 45.24 60.77 6.090
CP75-S Red 180 45.71 61.08 5.890
200 46.12 61.32 6.170
160 40.12 -6.66 -38.70
Blue 180 39.90 -6.38 -38.93
200 40.50 -6.66 -38.95
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Figure 5. Adsorption curves of CP75-S for each unit dye and combi dyestuff.
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Table 8. Color fastness of CP75-S circular knitted fabrics by unit dye

Colorfastness to washing Colorfastness to  Colorfast-
owf (Grade) rubbing (Grade) ness to
Dye .
WA C | PET  Amylic Wool 9 p W tont
cetate Cotton Nylon crylic 00 change ry et (Grade)
0.01 4-5 4 4-5 4-5 4 4-5 4 5 4 3
0.1 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 3-4
1.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
Yellow
30 4 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
5.0 4 4-5 4-5 4-5 4-5 4-5 4-5 4 4 4
7.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4 4 4
0.01 4 4-5 4-5 4-5 4-5 4-5 4 5 4 4
0.1 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
1.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
Red
30 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
5.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4 4
7.0 4-5 4-5 4-5 4-5 4-5 4-5 4 4-5 4 4
0.01 4 4-5 4-5 4-5 4-5 4-5 4-5 5 4 3
0.1 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
1.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
Blue
30 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
5.0 4-5 4-5 4-5 4-5 4-5 4-5 4-5 5 4 4
7.0 4 4-5 4-5 4-5 4-5 4-5 4 4 4 4
2 ARE 45S BATH Yellow BEE 2R MY layer BRUT Aol os) 43Y A7 AnYuck

2 7.0 % ow.f.oA MEHRE 454, PR =
42, & 49 AYEEE 499 A4S B
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