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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 TPM
pect Wool Blend
Wool 22.0um Wool 22.0um
2/31.1Nm 100% 100% Z430/S780
Wool 20.0um Wool 20.0um
Wool 2/60.2Nm 100% 100% Z670/5880
Wool 18.5um Wool 18.5um
2/80.0Nm 100% 100% 7820/S980
Wool/Cashmere 2/48 6Nm Wool 20.5¢m Cashmere 19.0m 7520/S780
70% 30%
. Wool 19.0um Silk 14.5um
Wool/Silk 2/78.2Nm 70% 30% 7820/S880
2/72.0Nm Wooégi -Oum P%;f’d 7920/S980
Wool/Polyester Wool 20.5 POY 75d
.oum
2/52.0Nm 80% 20% Z670/5980
&4 WA AH2/72.0Nm, 2/52.0Nm) 2%& 22 A 2 A AR Al =3t A e dstr] flste] &
= FE= YARE Aol A 2str] f13k LA A2
Aol ALg35E 252 Table 29 Zro] Uk X Y (Reducing agent treatment), Th2- 2.2 - A4
2/80Nm ¥ 2/100Nm YAHS AHg-sto] H2 o0& A 2] YALS AAlS 5= Q= 440] E Al2E 9 A st
A5 A8 A4 F A4 Fm W47 27 9/80Nm  SE SAE 5 ol ADTY) B2 AL Akl
3! 2/100Nm ¥ALE AHEsto] A AT Alegs 242t AlE-(Continuous drawing part), 12|31 YA W &
AHgste] 5 g M 9 Ano] nt oF A Eak A Al 8 E5 YA GAA A ES T 4= Sl 284
Fm B AN U BUEHL vl w3kt o Sepo] S|P BY L ARBEY AL A% 2R
(Drying roller part), 22l Al 9 AxXE YA
2.2 HAMH| =X A £ 2 7= okdld &9 2 (Winding roller
£ AR AR Bl g YA QAT FAE part) O R o] FolA fr 9 o Bk ki Hge
Figure 13} o] 3¢ AA e 34, d&44] d4184, AEA 7t 7hsgt AAdSHE d4lA g AR|oltt, o]
AzgA W oy AH B AHER PHE A% & ANHHEZ o] §sto] T AH ) VAW ANE A
AUNFNE AgIHAh ARAOBL ofw Sl GAu|S ALgSto] Mo TAISHea o A8t FA

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
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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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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

Yarn count (Nm)

Difference of

Yarns 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
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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).

Color strength (K/S)

Color strength (K/S)

Color strength (K/S)

265

F |—@— 2/100Nm Normal wool Lanasyn Yellow M-2GL

L W~ 2/100Nm Drawn wool

100c 100C  100C  100C  100TC
10min ~ 20min ~ 30min  60min

Dyeing condition (temp. and time)

I | —@— 2/100Nm Normal wool Lanasyn Red M-GA

b | % 2/100Nm Drawn wool

100C 100C  100C
20min ~ 30min  60min

100C
10min

85T 100C

Dyeing condition (temp. and time)

Lanasyn Navy M-DNL

 |—@— 2/100Nm Normal wool

L |"w: 2/100Nm Drawn wool

65C 75T 85C 100Cc 100C  100C  100C  100°C
10min ~ 20min ~ 30min  60min

Dyeing condition (temp. and time)

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

Textile Coloration and Finishing, Vol. 28, No. 4
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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)

2/100Nm wool fabrics

Normal wool

2/80Nm wool fabrics

Normal wool

Drawn wool

Drawn wool

Properties

2.38 2.30 1.82 1.43
8.57 7.03
5.49 5.22

8.33
5.48

Koshi

Hand Value
(KN-101-WINTER)
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5.15
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Fukurami

Men's Suit
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4.44
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4.68

4.77

4.43

4.29

Koshi

~N 1o | O
M~ w | ©
Al | © | P~
S| S| o
O || <
O | N | ©O
o m| <<
D | O | >
o[t | ©
| o
= 1993
gl 2|2
E|2|3
5| 5| O
Z|L|oD
(O
=
=
V_
28
aN
T
S
D=
2]
cc
S E
E=
=

3.01 3.75 4.30

3.43

Total Hand Value
(KN-301-WINTER)

ojy

il

A 7F

ajo

"
i
—_

A

Ho]-

2/80Nm ¥ 2/100Nme] AAl &Fu

ol

X

o
]

~

o

1o
~

o|J

el

B
T
]
=
BR
ojy
NI
w5

=]

o| Ef EA

Q4] opm AL 4

2 o]}

}o] KES-FB system

3

A sz of
o] winter$ suiting &5 A& 7|£2& kawabata

P, 914

S

3~8%H = A

g2 2B A 2

A
<]
=K

)

5t

men's suit”] &

of weta] 2/80Nm & & F&E2o

A
T

1-0]

Feff T H.V 4o]4 2= Yerstar, 2/100Nm

gl

AN &

ol v 85

E
=

B} Ao E=E soft

& 24

]
S|

a

Fl A T H.V 4 =39 B}

3

=
i

it 7]

women s sul

'

L
.

2 olgte] 1

Aol 71E A= FELA

2

AA| A

g

ol 9]

eR
=

o
il

2 W e of Aweke

1.5%9)

é],g%ﬁéﬁ]7}—g’—§L§];\’/ Zf/ 28‘71_‘_] X']/ 1%



—

S K oox
_ll-ﬂ o ﬂllo

gl m\m

. 2/80Nm} 2/100Nm e Uk oFm wrzi A} 24

. 2/80Nm % 2/100Nme] 4l Fr W2 A} 2]
d

4
rlI,
(]
)

_,_.
O N A |
~
el
Mz
rlj

o O
A
e
™
O
H
~
=
>,
=
2

b ALY AABA AR BUA AH 2 A

3}
A FA 271 AtelA] HAA 2 ASkA = 7
5%soln. EEo A 40~60C HYW 2= Hdez
A g otz Zo] A ejgh A4lE7g A8 vl
2 AAsct, £3] 2/80Nm £+ 2/100Nm 4
O v Awrp 2 oFr YAF A4l A E Ao
© 548 E 1esto] 40T e ExC R A

she Zlo] Aot

L FE 100%9] SR AAHs BUA el T A4y

1401 o] A4l Abe} SAf2]of ofs o} H=
7k 7He A Aot ol Al m It et o g
A =20 BAS stH YT o /FfA o] TA
HhA ALe] A9 100% ¥R YA GAFeHA] H 4ot

M) Wart lofstel @Al 9T A4l
G EAEERCS

HE of i 2 53} Al 3.9] 9/60Nm I 2/80NmM 2]
Al Qi HFAALE 283 A4l FrR = of

ol

ST =)
i;ﬁ: oXx
=

S o8
f _10[‘_&
oL N
o F}l_‘t
@3-10_124,
o om A ok
N
r—\—'OE.;RE-Eol’
zﬂxzmgm%
ST T N B o LA

¢
u
)

o,
30
K
re,
s
o
o
=2
H
ET:
o2 1=

]

o2
=
o
o
_I \(

>~ Mo

~
2,

o

2

H1 o2

Ao AR e 49 ol &0l

N oy
i)
1o o
Ml o
o2 o
1=
N e
s
Y lo

o riN
w1

-

S~
-

Hrooo v rZoox

S

w flo
)

q

P
rlo
=]
@D
=
[0p}
o
=
N
4N
o
o,
=
>
DO
~
—
(@]
(@]
=z
B
oo mope ot hu

folr

women's suit 7] dlof| A H} %
Holoh.

ofN oo oo ox = mx
B
=

ot
Eu)
A e
ox
o

47194 2REAL7 LA o
Sasglon ofe gAERL

References

1. Q. C. John, Wool Price Stabilisation and Profit Risk for
Wool Users, The Australian J. of Agricultural Econom-
ics, 27(1), 31(1983).

2. K. Gurbaza, A Study on the Competitiveness of Mon-
golian Cashmere Industry, M.S. Thesis, Kyungpook Na-
tional University, 2012.

3. W. Oxenham, Current and Future Trends in Yarn Pro-
duction, J. of Textile and Apparel, Technology and Man-
agement, 2(2), 1(2002).

4. S. G. Ko, Effect of the Structural and Surface Charac-
teristics on the Texture Images of Woolen Fabric, M.S.
Thesis, Yonsei University, 2002.

5. X. Xu, G. Huang, and P. Li, Research on Evenness of
Woollen Cashmere Yarn, J. of Dong Hua University,
26(5), 522(2009).

6. L.X. Huang, Development of the Woolen 48Nm Cash-
mere Yarn, Advanced Materials Research:AMR, 750(3),
2303(2013).

7. M. Naebe and B. A. McGregor, Comfort Properties of
Superfine Wool and Wool/cashmere Blend Yarns and
Fabrics, J. of the Textile Institute, 104(6), 634(2013).

8. B. A. McGregor and R. Postle, Worsted Cashmere Top
and Yarns Blended with Low or High Curvature Su-
perfine Merino Wool, Textile Research J., 77(10),
792(2007).

Textile Coloration and Finishing, Vol. 28, No. 4



270

9.

10.

11.

12.

13.

14.

1.

L. Junghani and P. R. Lamb, Drafting and Evenness of
Wool Yarns Produced on the PLYfiL, Sirospun, and
Two-fold Systems, J. of the Textile Institute, 82(4),
514(1991).

A. Kakvan, S. S. Najar, R. G. Saidi, and M. Nami, Ef-
fects of Draw Ratio and Elastic Core Yarn Positioning
on Physical Properties of Elastic Wool/polyester Core-
spun Ring Yarns, J. of the Textile Institute, 98(1), 57
(2007).

M. J. Nancarrow and A. A. Swan, ‘Assessment of Skin
Types in the CSIRO Fine Wool Project Flock’, Aus-
tralian Society of Animal Production, Austria, p.368,
1998.

G. Bhat, “Structure and Properties of High-Performance
Fibers”, The Textile Institute, Woodhead Publishing,
UK, pp.384-386, 2016.
https://csiropedia.csiro.au/optim-fibre-processing,
2014.3.15.
http://www.invetech.com.au/portfolio/industrial-produ-
cts/woolmark-wool-fibre- processing-machine-design,
2014.3.15.
http://www.gooddesignaustralia.com/awards/past/entry/

optim-wool-fibre-process-ing-machine3/?year=2002,

SH2 o A1 712 5}3] %] A 987 A 45

16.

17.

18.

19.

20.

21.

22.
23.

2017 - o - Yxha

2014.3.15.
http://www.nikke.co.jp/business/Lines_1/tech/max.html,
2015.7.22.

G.R. S. Naylor, Fabric-evoked Prickle in Worsted Spun
Single Jersey Fabrics Part 4: Extension from Wool to
Optim TMfine Fiber, Textile Research J., 80(6), 537
(2010).

B.S.Jeon and Y. K. Jung, Fiber Behavior in the Drafting
Process, Textile Science and Engineering, 38(3), 111
(2001).

S. J. Kim, Development of High Sensible Fabrics Using
Worsted Yarn Drawing Technology, Korean J. of the
Science of Emotion and Sensibility, 10(4), 623(2007).
W. H. Han, S. J. Kim, and S. R. Kim, The Effects of
Drawing Conditions on Physical Properties of the Drawn
Worsted Yarns (I), Textile Coloration and Finishing,
22(1), 51(2010).

Cheil Industries Inc., Korea Pat, 10-2010-0001079
(2010).

B. H. Lee, Korea Pat, 10-1428924(2014).

Korea Textile Development Institute, J. S. Jeong, Y. S.
Lee, Korea Pat, 10-1514922(2015).



