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The Physical Property of Knitted Fabrics for High Sensible Garment according
to the Spinning Method using Organic Cotton
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Abstract : This paper investigates the physical properties of organic cotton staple yarns manufactured by ring and siro
spinning methods as well as analyzes the physical properties of fabric specimens knitted with staple yarns made by these
two methods. The breaking stress and evenness of organic ring staple yarns showed the same level for the Japanese spec-
imens as the control yarns; in addition, the same coefficient for the friction of the manufactured yarns and Japanese spec-
imens was also shown. These results makes it possible to manufacture organic staple ring yarns from organic cotton
fibers. The tenacity and breaking strain of siro staple yarns were higher than ring staple yarns. The evenness and friction
coefficient of siro staple yarns were lower than the ring staple yarns; in addition, hairiness and the number of siro staple
yarns was significantly lower than the ring staple yarns. The dimensional stabilities of knitted fabrics by 20 Ne and 30
Ne siro staple yarns were superior to ring staple yarns. The color fastnesses of washing, perspiration and abrasion of knit-
ted fabrics by two spinning methods showed the same level as the 4.5 grade; however, the light fastness of knitted fabric
by siro staple yarns was superior to ring staple yarns. It was shown that the siro spinning method (using eco-friendly
organic cotton fibers) was applicable to a high sensible knitted garment that overcame drawbacks of organic fibers related
to shrinkable properties after washing and low color fastness to light.
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Table 1. Measured mechanical properties of organic cotton fiber

Mechanical properties Average CV(%)
Fineness(Micronaire) 427 6.88
Fiber length(mm) 27.72 2.81
Contents of shorts fiber(%) 15.20 7.80
Strength(gr) 28.2 4.08
Extension(%) 6.72 4.12
Coefficient of moisture absorption(%) 6.82 7.16




608 1Y) FA)8tEI%] AISH A4E, 20134

_——————Tworovings

Double-hole collector

Q t . ::%::‘)—Bnck roller
m, ———Two press bars
S=ESE=

Middle roller

10 Frontroll
) rontroller

Resultant sirospun yarn

Fig. 1. Illustration of sirospun spinning.

Table 2. Knitting structure conditions

Specimens Structure  Gauge Loop length(mm)
Ring organic cotton 20’s 24 32
Ring organic cotton 30’s 30 2.6
Ring organic cotton 40’s Plain 32 2.5
Siro organic cotton 20’s jersey 24 2.6
Siro organic cotton 30’s 30 3.1
Siro organic cotton 40’s 32 25
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Table 3. The physical properties of organic cotton yarns
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Specimens Linear density Nu.mber of Evenness Co?ff}cient of  Tensile strength Bre'flking
(Ne) twist (tpm) (U%) friction () (g/d) extension (%)
Ring organic cotton 20’s 20.76 625 8.69 0.20 2.16 6.6
Ring organic cotton 30’s 30.11 774 9.77 0.22 1.64 5.7
Ring organic cotton 40’s 38.99 939 10.45 0.11 1.75 5.6
Ring organic cotton 40’s(Japan) Control 39.70 863 1043 0.09 1.89 5.7
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Table 4. The physical properties of siro organic cotton yarns

Specimens Linear density Nmber of Evenness Co#ﬂjlcient of Tensile strength Breflking
(Ne) twist (tpm) (U%) friction () (g/d) extension (%)
Siro organic cotton 20’s 20.6 588 8.2 0.19 2.65 7.0
Siro organic cotton 30’s 30.5 738 9.3 0.19 2.69 6.4
Siro organic cotton 40’s 394 873 10.2 0.10 2.46 6.1
Hole o Almdnt. s dAe w710 me AF Table 5. Comparison of hairiness between organic and siro cotton yarns
732 WERA] skort 20 AAE 7 2 QUEE vet . Number of hairiness(ea)
WALk 40's 2Rk A9 AukelAbL ARt Q147w Specimens  A~10mm  10mm 10~12mm
the S Helglont o Aoyt A= Wgkor 405 271 Ring organic cotton 30’s 9895 53 2 9950
D] Al Adxgate] debilest Blssdt ghe Bl Siro organic cotton 30°s 7702 33 0 7739
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Fig. 2. Diagram of physical property between ring and siro organic cotton yarns; (a) evenness, (b) coefficient of friction, (c) tensile strength, (d) breaking
extension.
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Table 6. The physical properties of knitted fabrics

Specimens Structure ]‘::;lee strenit:li:z stre]il;;m(]kgPa) Pilling (grade) Abrasion strength (times) (S I?:s])
Ring organic cotton 20‘s 250 240 937 35 more than 20,000 1.78
Ring organic cotton 30°s 210 200 749 35 18,000 2.03
Ring organic cotton 40°s Single 180 140 653 35 17,000 2.40
Siro organic cotton 20°s 350 275 1011 more than 20,000 2.23
Siro organic cotton 30°s 285 175 790 more than 20,000 2.65
Siro organic cotton 40°s 210 135 515 more than 20,000 3.04
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Table 7. Dimensional stability and color fastness of knitted fabrics
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Dimensional change after

Color fastness to

Color fastness to

Color fastness to Color fastness to

Specimens washing (%) washing (grade) perspiration (grade) M light (grade)
wale course mean dry wet

Organic cotton 20°s 32 45 3.85 45 4.5 4.5 45 3
Organic cotton 30°‘s 1.5 7.5 4.50 4.5 4.5 4.5 4.5 3
Organic cotton 40°s 35 6.5 5.00 4.5 4.5 4.5 45 3
Siro organic cotton 20°s 2.8 4.0 3.40 45 4.5 4.5 45 3-4
Siro organic cotton 30°s 24 4.6 3.50 45 45 4.5 45 more than 4
Siro organic cotton 40‘s 4.0 7.5 5.75 45 45 45 45 more than 4
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Fig. 4. Dimensional changes after washing; (a) ring organic knitted fabric, (b) siro organic knitted fabric.
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