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Abstract In the wool textile industry, the necessity for technology development has
been steadily raised to create improved fineness and yarn count of existing wool yarns
with thick fineness for ensuring higher quality grades of wool yarn. Recently, through
controlling fineness of wool yarn for making finer wool in relation with environmentally-
friendly and high-sensitivity trend, a differentiated continuous drawing process where the
quality of wool can be artificially manipulated has been suggested in the latest textile in-
dustry. This study investigated the basic conditions during the continuous drawing process
which enable to manufacture wool yarn with fine count by controlling reducing agent
treatment, physical drawing and drying after reducing agent treatment, and oxidizing
agent post-treatment conditions. Furthermore, this study reviewed the drawing effects
by applying the basic conditions for reduction and oxidation reaction in the drawing
processes of wool/cashmere, wool/silk, wool/polyester blended yarns as well as such wool
yarns. Also, in order to review the practicability, this study examined the physical prop-
erties and dyeability of drawn wool yarn applied textile materials in comparison with nor-
mal wool yarn applied textile materials.

Keywords wool, drawing process, drawn yarn, fine count, fineness, reduction, oxidation
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Table 1. Preparation of normal wool yarn, wool/cashmere, wool/silk and wool/polyester blend yarns
Blend condition
Specimens Yarn count L TPM
Blend
2/31 1Nm Wool 22.0um Wool 2§.Oum 7430/S780
100%
Wool 2/60.2Nm Wool 20.0um Wool 20.0um 7670/3880
100%
2/80.0Nm Wool 18.5um WO?'OE)% oum 7820/5980
Wool/Cashmere 2/48 6Nm Wool 20.5m CaShm:f(;; 19.0um 7520/S780
Wool/Silk 2/78.2Nm Wool 19.0um S”%@; Sum 7820/5880
2/72.0Nm Wool 19.0um P%;E’d 7920/S980
Wool/Polyester ool 20 50y 754
2/52.0Nm 0ol 20.5um 20%7) S 7670/S980

2/52.0Nm) 2% 217+ AHg-sqit,

A& o] AFE3 A EL Table 29} Zro] odl oFnt
2/80Nm % 2/100Nm € &
A%k @%ﬂﬂ ﬂ’ﬂ %kE/l 31*7}7‘7‘ 2/80Nm
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Table 2. Wool fabrics using normal wool yarn and drawn wool yarn of 2/80Nm and 2/100Nm

Spec. of fabrics

Specimens Density(/in.)
Warp yarn Weft yarn Structure
Py Yy Wp Wi uctu
Normal Wool Normal Wool 65 61 Tropical
2/80Nm 2/80Nm (plain)
2/80Nm ,
Drawn Wool Drawn Wool 65 61 Tropical
2/80Nm 2/80Nm (plain)
Normal Wool Normal Wool 79 69 Tropical
2/100Nm 2/100Nm (plain)
2/100Nm -
Drawn Wool Drawn Wool 79 69 Tropical
2/100Nm 2/100Nm (plain)
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(a) Side diagram of drawing machine

Reduction
Treatment

Continuous
Drawing
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(b) Front of drawing machine

Figure 1. Drawing machine for fineness control on wool and wool blend yarns.
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Figure 2. Effect of reducing agent concentration on tensile strength of 2/60Nm and 2/80Nm wool yarns.
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Figure 3. Effect of reducing agent concentration on tensile elongation of 2/60Nm and 2/80Nm wool yarns.
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Figure 4, Effect of oxidizing agent concentration on tensile strength of 2/60Nm and 2/80Nm wool yarns.
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Figure 5. Effect of oxidizing agent concentration on tensile elongation of 2/60Nm and 2/80Nm wool yarns.
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Figure 6. Effect of reducing/oxidizing agent continuous treatment on tensile strength of 2/60Nm and 2/80Nm

wool yarns.
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Figure 7. Effect of reducing/oxidizing agent continuous treatment on tensile elongation of 2/60Nm and

2/80Nm wool yarns.
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Table 3. Change of yarn count according to drawing process on wool yarns and wool blend yarns of wool/cash—

mere, wool/silk, wool/polyester

Varns Yarn count (Nm) Difference of
Before drawing After drawing yarn count
2/31.1 2/46.4 2/15.3
Wool 2/60.2 2/82.2 2/22.0
2/80.0 2/101 1 2/21 1
Wool/Cashmere 2/48.6 2/69.1 2/20.5
Wool/Silk 2/78.2 2/90.6 2/12.4
2/72.0 2/74.5 2/2.5
Wool/Polyester
2/52.0 2/55.3 2/3.3
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Table 4. Change of yarn fineness according to drawing process on wool yarns and wool blend yarns of
wool/cashmere, wool/silk

Yarn count Fineness(micron, im) Difference

Yarns of before drawing of fineness

(Nm) Before drawing After drawing (micron, um)
2/31.1 22.0 19.25 2.75
Wool 2/60.2 20.5 18.25 2.25
2/80.0 18.5 16.75 1.75
Wool/Cashmere 2/48.6 20.11 16.87 3.24
Wool/Silk 2/78.2 18.62 17.48 1.14

HAIHE-& 30%~T0% Atolo| Al Alojstal, Az 9 A 100% ¥ AAlFAo 23) 2/15~2/22Nm H 2| 2]
o =
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Table 5. Change of tensile strength and tensile elongation according to drawing process on wool yarns and
wool blend yarns of wool/cashmere, wool/silk

Yarn count Tensile strength(cN) Tensile elongation(%)
Yarns of before drawing
(Nm) Before drawing After drawing Before drawing After drawing
2/31.1 568 553 41.9 18.0
Wool 2/60.2 259 240 33.9 17.6
2/80.0 201 214 39.5 17.0
Wool/Cashmere 2/48.6 412 347 34.2 27.8
Wool/Silk 2/78.2 245 205 8.65 9.36
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Table 6. Change of variation coefficient and evenness according to drawing process on wool yarns and wool

blend yarns of wool/cashmere, wool/silk

Yarn count Variation coefficient of yarn count Evenness
Yarns of before drawing (CV%) (U%)
(Nm) Before drawing After drawing Before drawing After drawing
2/31.1 3.5 3.3 13.1 13.7
Wool 2/60.2 3.1 3.5 13.8 14.2
2/80.0 2.7 2.9 15.4 16.3
Wool/Cashmere 2/48.6 3.7 4.1 12.1 13.6
Wool/Silk 2/78.2 2.9 2.6 10.8 11.5
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Figure 8. Color strength of 2/80Nm normal wool
fabrics and 2/80Nm drawn wool fabrics dyed with
milling—type acid dyes according to dyeing process
(rising temperature and time).
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Figure 9. Color strength of 2/100Nm normal wool
fabrics and 2/100Nm drawn wool fabrics dyed with
milling—type acid dyes according to dyeing process
(rising temperature and time).
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Figure 10. Color strength of 2/80Nm normal wool
fabrics and 2/80Nm drawn wool fabrics dyed with
metal-complex acid dyes according to dyeing
process(rising temperature and time).
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Figure 11. Color strength of 2/100Nm normal wool
fabrics and 2/100Nm drawn wool fabrics dyed with
metal-complex acid dyes according to dyeing
process(rising temperature and time).
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Figure 12. Color difference of normal wool fabrics and drawn wool fabrics dyed with metal—-complex acid

dye(Lanasyn Navy M—DNL).
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Table 7. Fastness of the normal wool fabrics and drawn wool fabrics dyed with metal—complex acid dye(Lanasyn
Navy M—DNL)

2/80Nm wool fabrics 2/100Nm wool fabrics
Fastness to
Normal wool Drawn wool Normal wool Drawn wool
Change in color 4-5 4-5 4-5 4-5
Washing Wool 4-5 4-5 4-5 4-5
Staining
Polyester 4-5 4-5 4-5 4-5
Change in color 4-5 4-5 4-5 4-5
Dry cleaning
Staining 4-5 4-5 4-5 4-5
Dry 4-5 4-5 4-5 4-5
Rubbing
Wet 4 4 4-5 4-5
Change in color 4-5 4-5 4-5 4-5
Acidity Wool 4-5 4-5 4-5 4-5
Staining
Perspira— Polyester 4-5 4-5 4-5 4-5
tion Change in color 4-5 4 4-5 4-5
Alkali Wool 4-5 4-5 4-5 4-5
Staining
Polyester 4-5 4-5 4-5 4-5
Light Change in color 4-5 4-5 4-5 4-5
Change in color 41 41 41 41
Water Wool 4-5 4-5 4-5 4-5
Staining
Polyester 4-5 4-5 4-5 4-5

Table 8. Physical properties of the normal wool fabrics and drawn wool fabrics dyed with metal-complex acid
dye(Lanasyn Navy M—DNL)

. 2/80Nm wool fabrics 2/100Nm wool fabrics
Properties
Normal wool Drawn wool Normal wool Drawn wool
Pilling(grade) 4 4 4 4
Wp 320 310 250 230
Tensile strength(N)
Wi 220 220 180 180
Wp -0.8 +0.8 -0.8 +0.8
Iron
Wi -0.8 +0.8 +0.8 +0.8
Wp -0.5 +0.5 -1.0 +0.5
) : Stream press
Dimensional Wi -0.5 +0.5 -0.5 +1.0
change
(%) Wp -1.5 -1.5 -1.5 -1.5
Warm water
Wi -1.5 -1.5 -1.0 -1.5
Wp -0.5 -1.0 -0.5 -1.0
Cold water
Wi -1.0 -1.0 -0.5 10.5
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Table 9. Hand value and total hand value properties of normal wool fabrics and drawn wool fabrics dyed with

metal—complex acid dye(Lanasyn Navy M—DNL)

2/80Nm wool fabrics

2/100Nm wool fabrics

Properties
Normal wool Drawn wool Normal wool Drawn wool
Koshi 2.38 2.30 1.82 1.43
Hand Value :
Mervs St (KNAA0T-WINTER) __Numeri 8.33 8.57 7.03 7.15
(Winter) Fukurami 5.48 5.49 5.22 5.15
Total Hand Value
(KN-301-WINTER) 4.44 4.60 3.32 3.21
Koshi 4.29 4.43 4.77 4.68
Hand Value Numeri 5.89 5.36 6.42 717
Women'’s Suit (KN-201-MDY) Fukurami 4.75 3.72 4.46 5.50
(Winter) Sofutosa 6.37 4.05 457 6.40
Total Hand Value
(KN-301-WINTER) 3.43 3.01 3.75 4.30
2/80Nm ¥ 2/100Nm] AAl ¥ H2Al 28 A= o|H Y Ak 7H A4l FrAE dAx 9 o
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H§ 183} v @atod Lhehd Zo| Q7N 7hs3 Holot
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FEF ATE Hol W itk AFFEY F¢ AAF Table 9% Uvk FE PHAL Y AN @ PHAL A
A 48z FEL Ak A JERT § 48 42| Bl KES-FB systeme 0|43}
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