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Abstract Recently, the spun blend yarns with staple fibers and filaments are being de-
veloped in the spinning process using an air blowing and electrostatic spinning technol-
ogy(cyclone) in order to enhance the soft feeling and the fine count spun blend yarn

manufacturing competitiveness. In this study, the appropriate separation condition of
polyester multifilament was examined according to the treatment condition of conductive
agents and voltage on polyester multifilament in the newly developed cyclone spinning
process. And it was investigated the physical properties and dyeability of the cyclone
wool/polyester spun blend yarns and its wool composite fabrics in comparison with exist-
ing sirofil wool/polyester spun blend yarn and its fabrics. As the result, it is determined
that the newly developed cyclone wool/polyester spun blend yarn applied fabrics has a
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superior quality level in terms of practicality.
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Figure 1. Cross section concept of sirofil spun blend yarn and cyclone spun blend yarn.

é]‘;%ﬁéﬁ"7}—g—§L§];{/ Zf/ 28‘71_‘_] X']/ 2%



S7|2At M7[9A 7|&(Cyclone)2 0|28t Wool/Polyester E2aAF AXHS| 24 L HAN 79

4 SDY polyester filamentE ARSI, AAH
A= 18.5~19. 5m(1/50Nm~1/40Nm) ] wool
silver& AHE-SHRITE 18]l o] 5 YALE o] &5t A
2% Table 19 cyclone ¥ sirofil wool/polyester
SHAE ARSI

o714 &G filament 7P B3} 7155}
T 5 37184 A7 A (cyclone) AH]7F A2 gHAL
2939 A7) (Cognetex, FTC-8)& o]-&31¢
Az 9 A TS AH wool silver Woll polyester
multifilament7} 243} o] 23 wdst= 37]&
A7 S0 2 A Z2H F/100(wool 18, 5um/PET
20D) ¥ F/80(wool 19.5un/PET 20D)¢] cyclone
wool/polyester(90%/10%) 2] &4 WA ALE AH8-3t
Aok, E3H 7|2 FW7](Cognetex, FTC-8)ollA A%,
A FAL 72 wool sliver ol polyester multi—
filament gt7bero] It 2 A7t W AB}= sirofil B3
TH o2 A 2H F/100(wool 18.5m/PET 20D)<]
sirofil wool/polyester(90%/10%) &4 WA ALE H|

WFO 2 ARSI

2.1.2 M8 22

Aol AHE-g 2 &2 Table 19] F/100 ¥ F/80¢]
cyclone wool/polyester <41 B2 AR} 712 F/1002]
sirofil wool/polyester &4 WHALE 712} AL-g-5}od
#luof 27](HR 500)< ©1-8-3Ff RPM 350, 7H+-2¢
6~6.5cm®] 7|2 ¥4 27 sfol| A A A E Table 29
A &5 27t ARkl

2.2 A2 37|2At H7|2H(Cyclone) Device &X|

B Lo Aol A ALggh 37 AL A7) A A
Figure 29 o] & W&7] ofo]ZdE8 o =
o ANAEEY Atolo] B SR 7F A2
proto—type?| &7 =AF A71%4 device Aot
o] 2= 7| EA 2 A7 tuto| A5 Fatsto]
filament7} B4 El= 7712 7] EA A SR 2 A

S718A], AA 7 7] | cyclone FE | collector

’

i (morre

Table 1. Preparation of cyclone and sirofil spun blend yarns

Fiber Blend Cyclone condition Spinning
Specimens ratio  yoltage Current Tension Alr flow Draft TPM
Wool — PET (%) WV ma) @ PR RPM Tatio
Cyclone  19.5um W/P
F/80  (1/40Nm) 20d/12f 90/10 7,000 0.3 5 8 8,000 18 Z870
Cyclone  18.5um wW/P
F/100 (1/50Nm) 20d/12f 90/10 7,000 0.3 5 7 7,300 18 Z970
Sirofil 18.5um W/P _ _ _
F/100  (1/50Nm) 20912 9010 7,800 18 Z1000
Table 2. Preparation of cyclone and sirofil wool/polyester blend fabrics
Spec. of fabrics
Specimens Density(/in.)
Warp yarn Weft yarn Wo y Wi Structure
Cyclone F/80 Cyclone W/P 1\3/%?1'[“ 2/32(64) 62 Plain
F/80 [Wool 19.5um/PET20D(90%/10%)] (1/40Nm)
Cyclone F/100 Cyclone W/P 1\gv%0|m 2/38(76) 79 Plain
F/100 [Wool 18.5um/PET 20D(90%/10%)] ok
(1/50Nm)
- - Wool
Sirofil F/100 Sirofil W/P )
F/100 [Wool 18.5um/PET 20D(90%/10%)] (11 /%b?\ﬁlmm) 2/38(76) 2 Plain
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Spinning frame front roller

(a) Filament separation nozzle device (b) Process diagram of filament separation nozzle device
Inside tube Outside tube DC Vol c Air
oltage urrent
Factor Diameter Length Diameter Length (v) (mA) tlow pressure
(mm) (mm) (mm) (mm) (g/cr)
Condition 0.22 50 0.5mm 95mm 200~ 55005  5~10

15,000

(c) Condition of filament separation nozzle device

Figure 3. Process diagram (b) and condition (c) on filament separation nozzle device (a) in air blowing and
electrostatic spinning frame.
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Figure 4. Multifilament separation of polyester filament
on separation nozzle device in air blowing and electro—
static spinning(cyclone) frame.
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Figure 10. Microscope images on cross section and side shape of cyclone F/100 wool/polyester spun blend yarns.
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Figure 10 cyclone 4AFe] P& Lotk 7| ¢
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Table 3. Physical properties of cyclone and sirofil wool/polyester spun blend yarns

Specimens
Properties F/80 F/100 F/100
Cyclone W/P Cyclone W/P Sirofil W/P
Breaking strength(cN/Tex) 8.72 8.38 9.04
Breaking elongation(%) 28.4 24.71 24.63
Unevenness of spun yarn(U%) 12.4 12.46 14.55
Dimensional change of spun yarn(%) 0 -0.4 -0.4
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Table 4. Color difference on sirofil and cyclone wool/polyester fabrics dyed with mixed metal-complex acid

dye(dark grey color)

Dyeing fabrics
Properties
F/80 Cyclone W/P F/100 Cyclone W/P F/100 Sirofil W/P
Color difference(AE¥) 0.25 0.07 0.05

é],g%ﬁéﬁ]7}—g’—§L§]K/ Zf/ 28‘71_‘_] X']/ 2%
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Figure 11. Color strength of cyclone wool/poly—
ester(F/100) and sirofil wool/polyester(F/100) fabrics
dyed with three metal—complex acid dyes(Unilan Yel—
low GRN, Unilan Red BS, Unilan Blue GG) according
to dyeing process(dyeing rising temperature and
dyeing time).
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Figure 12. Color strength of cyclone wool/poly—
ester(F/80) and cyclone wool/polyester(F/100) fabrics
dyed with three metal—complex acid dyes(Unilan Yel—
low GRN, Unilan Red BS, Unilan Blue GG) according
to dyeing process(dyeing rising temperature and
dyeing time).
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Table 5. Fastness of cyclone and sirofil wool/polyester blend fabrics dyed with metal—complex acid dyes

F/100 Cyclone F/100 Sirofil
Fastness w/p w/p
Yellow Red Blue Dark grey Dark grey
Change in color 4-5 4-5 4-5 4-5 4-5
Washing o Wool 4-5 4-5 4-5 4-5 4-5
Staining
Polyester 4-5 4-5 4-5 4-5 4-5
Change in color 4-5 4-5 4-5 4-5 4-5
Dry cleaning o
Staining 4-5 4-5 4-5 4-5 4-5
Dry 4-5 4-5 4-5 4-5 4-5
Rubbing
Wet 4 3-4 3-4 4-5 4-5
Change in color 4-5 4-5 4-5 4-5 4-5
Water Wool 4-5 4-5 4-5 4-5 4-5
Staining
Polyester 4 4 4 4-5 4-5
Chas B Yepar Qle}, o= & B 1A|ZE o] 449 WA A AE wool HH2 &0 tste] Unilan A=
G A oA Boh AEA 24 A8 Eo R Tas A ARE A7 o] &3t A M (yellow, red,
oo 4%t A=s} 8502 P o|yH Ao WAtk blue) YT U EFARE 0] 83 dark grey =

]
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Aoz ot

Table 4= F/80 ¥ F/100¢] cyclone wool/poly—

ester 24 WAAL AL wool EEAE 2 7]& F/100

Ap] A9 AR

of

GAzA Aol Lag

o:
il

9 sirofil wool/polyester 241 WA AL &8 wool &
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Table 6. Physical properties of the cyclone and sirofil wool/polyester blend fabrics dyed with metal—complex

acid dyes
. F/80 Cyclone F/100 Cyclone F/100 Sirofil
Properties W/P W/P W/P
Pilling(grade) 4 4 4
Warp -2.0 -1.0 0.5
Dimensional change in washing(%)
Weft -4.0 -3.5 -3.5
Warp 310 290 270
Breaking strength(N)
Weft 180 160 170
Abrasion resistance(grade) over 10,000 over 10,000 over 10,000

F/80 cyclone A& 2 &2
7t ~2.0%, ~4.0%2A Rtk
Al M4=2] F/100 cyclone 2§ A& -1.0%, —3.5%
Hop Alg 24 Sad4do] ot S7HE e A3 Hol
I Qlth, E3F F/100 sirofil A& A& Hl F/100
cyclone 2-§ 2= 9] AlE |4 S o] HAR S
& 2w 57 ok 2y o] f?_} Afol= mlm| gt
oA ek dislae] 49 Lo 2
T Sadde Holu o]+ £5%°|H 9 *é%xﬂ. 5
=9 A Q A sk de g T
At cyclone wool/polyester B2 AL 28 A7 9
9} 0474]Q =4S AR A9, A “’Jao*ég G

75
Aol o)A Ao 1 0]"6‘ 595g0ll Al A 27F0]
oA W o] AlFH wtF o] cyclone ¥ sirofil &4
25 10,0003] oJAto 2 o3t e EAS

o A% F/1004] cyclone A&
22| A oA} AATEL 77} 29ON,160N2§*1, 7]

I H|SS P = e Holal ‘Rl o, F/SO—J o
428 vt A 4ol
2o} A=t
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202 P AQl A 7re YERlo] AAE R A st
AgHoR A 7hsd Ao HekE
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Table 72 F/1009] cyclone wool/polyester <4
HER A} A8 wool B9FAE JMEQ}F 7|2 F/100 sirofil
wool/polyester &4 WA A} A8 wool HH2=E ¢
A tof| T 5lo] KES—FB system= ©]-8-3F Kawabata
gl =% 235 yebd Aol F/100 cyclone wool/
polyester 4] WAL A& 2 53 A4 E9
74+ F/100 sirofil wool/polyester &4 WA AL &
83) ofr Eal AMAE Wl Wwsk Koshi g2 W

Table 7. Hand value and Total hand value properties of cyclone and sirofil wool/polyester blend fabrics dyed

with metal-complex acid dyes

Properties F/100 Cyclone W/P F/100 Sirofil W/P
Koshi 4.23 4.84
Hand Value )
(KN=201-MDY) Numeri 5.62 4.28
Sofutosa 6.05 2.25
Total Hand Value (KN-301-WINTER) 3.27 2.21

Textile Coloration and Finishing, Vol. 28, No. 2



90

N

OSHA REZE 7FE9] Sofutosalt WiIL]: 52
Numeri 59 F=8& AT AAE 7244 EAA
(H.V) gkol "<& $5HA Yehuhar glom Z3te
(T.H.V) 4= sirofil &3t A& Hrt} =o} gL &
4%t handle EAS 2ol o}, o2 4] cyclone
wool/polyester &4 B2 ALY 7% polyester fil-

ament”’} wool THAl-G W&o vl m A Z 12 AR g

[o

BE o2 HEF wool B3 B Ao y|zo
polyester filament7} gt&of HA = o] tha wimgh
L71& Y+ sirofil wool/polyester A & &
A Hohes v Rod 452 SRS U= AL
2 Kot}
4.2 E

2 At A= AAAF/AE8 A SAA B AlE
O] 5 A Al A8 el 22 =L Sl
F718AF A 7194 (cyclone) 7]4& ©]-83}+9] wool/

AEA 27 A
=S

Wool/polyester %ﬁ WAL A o] E HAR 4§35
wool B =0l vzt 24 ¥ ¢
WAAL A 53 v JESE A} o)

At

1. F718A 7194 e (3177 H)
of| polyester Aroll A&/ Fof ¢t
A A, Aw=d A=A H
Zﬂg 20%Soln. o4+ A2t 4

% w27 LPEP/} polyester 4 froll F=gh

vo B

k1
o)
)

Hd <
o
o S
o
o_?‘_"éoiol-m
O_>Er_>~l|_l
2 oo
NN

2]
1
ox

o
2. =SSR °ﬂ/\1 H“nﬁ]'% Aol mE polyester

filament®] EA4 A 2l= Aol Hobd a5 poly—

ester filament7} B A3 x| o BAxE= de}
HWE 7kl A2l 9@ wool/polyester?] &/ A+
o] 27189 2™ | polyester filament2] |
et AL 8,000volt =F0] H A5}

(R A i r
<
o MO

O

ok
i

w

bW
o

9] cyclone wool/polyester <4 1

é]‘;%ﬁéﬁ"7}—g—§L§];{/ Zf/ 28‘71_‘_] X']/ 2%

A AL} 7] 2 sirofil wool/polyester oA A AL

APPAEE W5 5

2 %1
EL8 —0.4%E Aot o] L4319t
TAZE 12% Y] 202 Fastgn

4. F/100 cyclone wool/polyester &/ A} 2§ wool

1o 4

HolZE 0] ozt 5t AMJAM G4 AMA O E
HAAL 7] sirofil wool/polyester &AL 4|
£ wool 21 29] A2 AgA T} v|stgon] | AR
83 Aol E BAIH 0.2 2 Ao glo FHAY
A FA = et

5. Cyclone wool/polyester <A} -8 FA 252
ZAZ %=+ sirofil wool/polyester ZHAF A&
M2 vt 4 29 ot A EE YE
Welck, E3F cyclone wool/polyester 28 &
o Aleta ke AR A o2 —4.0% o= H]

WA ok o], E‘%"B‘ © 4golAt, nfR e =
10,0008 o]/ % Q&=+ 7,914 290N,
160N oJAF 2 & 7] sirofil wool/polyester 2§
A et vl AEA B4 S B

A

of

6. 424 EAA(H. V) A cyclone wool/polyester
A A8 MAEL sirofil wool/polyester
SAHA A8 A A E Hrh Koshi gk tha @il
Sofutosa®t Numeri 45> G =7 Yeom
cyclone 24 A2 =2 F3E(T. H.V) £+ 3.27

,Em sirofil 2-& GMZAE2] 2 21Xt} =4 Yeht
%79 handle 54-& BT},

ZtAte| 2
B AT 2REARISALAA R AED))
A QYO Sy o ofo] A=Y

References

1. X. Wu, F. Wang, and S. Wang, Properties of Wool/PET
Composite Yarns, Textile Research J., 73(4), 305(2003).

2. M. S. Park, The Mechanical Properties of New Worsted
Wool-like Fabrics Using Latent Yarns, Textile Col-
oration and Finishing, 23(4),223(2011).



7|2AL H71YH 7|&(Cyclone)E 018

3. S.Y.Lee, J.J. Yoo, O. G. Choi, S. W. Lee, and S. G.

Lee, Effect of Air-jet Texturing Conditions on the Phys-
ical Properties of Low Melting Polyester/Tencel Com-
posite Yarn, Textile Coloration and Finishing, 25(1),
47(2013).

Y. Huh, Y. Ryul, and W. Y. Ryu, A Study on the Fiber
Migration in Ring Spun Yarns(Il), Textile Science and
Engineering, 41(4), 237(2004).

S.J. Kim and G. J. Jung, Effect of the Projectile and the
Air-jet Weaving Machine Characteristics on the Physical
Properties of Worsted Fabrics for Garment(I), J. of the
Korean Society for Clothing Industry, 7(1), 101(2005).

S.Y. Lee,J.J. Yoo, Y. K. Hong, S. W. Lee, and S. G.
Lee, Preparation and Properties of Sirofil Yarn from Low
Melting Polyester and Tencel, Textile Science and En-
gineering, 49(2), 112(2012).

H. A. Kim, H. Son, and S. J. Kim, Effect of Hybrid Yarn
Structure Composed of PP/Tencel/Quick Dry PET on
the Physical Property of Fabric for High Emotional Gar-
ment, Fashion and Textile Research J., 17(3),462(2015).
C.L SuandJ. Y. Jiang, Fine Count Yarn Spun with a
High Draft Ratio, Textile Research J., 74(2), 123(2004).
B. J. Shim and K. J. Lee, Effects of Summer Suits on
Physiological Reaction of Males, J. of the Korean Soci-

10.

12.

13.

14.

15.

16.
17.

st Wool/Polyester 2MAF AXQ| 24 % MY 91

ety of Living Environmental System, 1(2), 139(1994).
K. H. Hong, Preparation of Rayon Filament based
Woven Fabric and PCM Treatment for Developing Cool
Touch Summer Clothing Material, Fashion and Textile
Research J., 16(2),326(2014).

. J. H. He, Application of Sirofil Technology to Electro-

spinning, J. of Polymer Engineering, 28(2), 119(2008).
http://www.rieter.com/cz/rikipedia/articles/alternative-
spinning-systems/the-various- spinning-methods/open-
end-spinning-processes/electrostatic-spinning, 2015.4.28.
G.T.Jou,G.C.East, C. A. Lawrence, and W. Oxenham,
The Physical Properties of Composite Yarns Produced
by an Electrostatic Filament-Charging Method, The J. of
the Textile Institute, 87(1), 78(1996).

M. Junling, Q. Hua, and G. Minggiao, Influence of Cy-
clone Setting on Yarn Properties, J. of Textile Research,
30(11), 43(2009).

M. A.Naecem, W. Yu, Y. H. Zheng, and Y. He, Structure
and Spinning of Composite Yarn Based on the Multifil-
ament Spreading Method Using a Modified Ring Frame,
Textile Research J., 84(19), 2074(2014).

J. S. Jeong, Korea Pat. 10-1621871(2016).
http://www.swicofil.com/siro_spinning.html, 2015.4.28.

Textile Coloration and Finishing, Vol. 28, No. 2



