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A Study on The Physical Properties of Sheath/Core Type Nylon/PET
High Hollow Composite Yarns and its Fabrics
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Abstract— This paper surveys the physical properties of sheath/core nylon/PET high hollow composites filaments and its fabrics
according to the various elution conditions such as concentration of elution, eluted time and eluted temperature. For this purpose,
sheath/core nylon/PET filament was texturized and four kinds of fabric specimens were woven with different warp and weft densities.
These grey fabrics were eluted with two kinds of concentrations of NaOH (30g/1, 40g/l), three kinds of eluted temperatures (50°C,
60C, 85C) and two kinds of eluted times (60min, 120min). The elution characteristics of these specimens were investigated and
discussed with different elution conditions. In addition, the mechanical properties such as extensibility, bending rigidity, shear
modulus and compressional work of these specimens according to the elution conditions were analysed and summarized with

cross-sectional shapes of eluted filaments measured by SEM.

Keywords: sheath/core, hollow filament, elution mechanical property, cross-sectional shape

1A 2
FIAAEE FYY B 7oA AET

9
L Azo) 25'-/\} A FeL= die swelling 7] &S
23 A2 B9 air full F2E 7HAE Ao| U
Aol A7 E A AGA NN YWE FF I
of BYE 7] AT o|FEHI} VlwolY FI3F
&% ZYg AA dadle] ggstEL ¢

T Aol & 7IHAA AAE
L2 ESAHI Yoy mHAE A9 AT 27] =9
g SAZ #oEt. 429 7R, =g O
I fUEHI SAA FFTH7 AAET YA
33| 25-30% B 7|ghEeln) FUEA
Wincal“o] 538 40% o449 Axzxgo] $E=2
aA7go] B3 gl Agolth. Fjo) AE Wincall
I e 2T E 40% o|ArY AXx AR Jfute] B

BHE AT Yot ok YA 0% o4 $3E

S A7 9% 8% 4 L OIF A9 A8 B4
of B 712 Hold 2 /143 S4o| Bug vt
et

Wincall 2 sheathjcore® U+ &/PET 23HALZ A
core HE0] PET7} 7Hg @A A §&EH F3E
40% olA+e] UAEA FTHGE Eun 2ghy
v P o]%s}o:] AzEI Yot %6] GREAL
z3zHEg FESLE nHIZo] ufo]2E g oo
o] mAToR ﬁv;t% AN H=
FTHAA =45 kst ey
9 A o 46} TAHAS A
0‘§l— NYFE w77 3 A*XHOIEP

H%0] Lldglem’S 35 40% 0|42
AR 7] °]Fo] 0.7g/cm 01 3tz 2ol &

ﬂkmmiokmoi
< " om gy g o M
i‘!“
oo == g 4y o Jg "
WWL&&&
_&_&lﬂ

=
01:1 rlr

4> Hodm N Hzood T >

3t ‘% —TLE}Eﬂ 0] 9] sheath/cored 3 A} Air-mint

'Corresponding author. Tel.: +82-53-810-3890; Fax.: +82-53-812-5702; e-mail.: sjkim@ynu.ac.kr

J. of the Korean Soc. of Dyers and Finishers, Vol. 21, No. 4 | 1 |



o)
=
(o))
(]
(]
i)
=
(o
olN
ofl
mlo

o

2,
1ok

gAY T hFFE 7
S92 BUAA AR FEE $A5E 4e
AE 0% = ZaN7I= BRI Yot ol mtolA
EUYEY 2ZE AZ A4 WY gFEk BT
#e 49 dY %Y 44 9 TYE 929 A
9HE fojg 2Ex §Eo| 4§ Fo/T

7H| 2 9] Lighton> @¥t YA &9f v|sf oF 20%9]
A%stE ARG o, HF 0.94gem’2 A ALY &
AE7ESA $3 9% dHY 175 UL Ao
AHe] S5 0%:4 ool & st 7] h&ol
g Ao] o8 mu obat BeAE SFAMETH 2
&S AT BFHAY 244 AEHH FF
o] dead airs 3t $U7] wzol d¥t e
Hjsto] TEAo] Hold Aol

U9 Bz AAL 2 7led HEE AT
Hh olzmato] 402 die swelling BHAo] 93 3
I E g 9 AEANTe] FAHT YA Ll
F3AE A BAA AL 7HE 5 AlA EHE
7:]] o A9 mechanical stressol| o} F<Fsitt= EAIH

= WESAL itk o] A dHAIA FHE T35
‘r7]' Ht2 g2 olofA FFA 1fY E4e AY
= &3 &= FAYSA He B Aoy o
Yot FAMS o] &3to] 2E 3} cotton like AXE F=
AANE 871 spA/ut 2 2&of AL 7HA L Qi

EFoloA EATdL e FIAE FITEC
25% 2 30%9 G A=& FIAE e &5
% Nylon 662 $3E0°] 40%°]| o|=21 qlth. %‘Hoﬂ
/\‘]E Kolond} g4 o)A AA1 oJ&E4 Nylon 5
Ateh 7R o A &5 %%*}7} N HL %17\]‘?_}
ZIZE0 20% AEEA F& Aol dHoZ XA
Atk AF7HA 7S -4 T3 AF i &
o AAT FFAF A A2 AT N2dH
2y g g

& NaCl& AHE3to] PETS £l =3}
Potal, 3345l NaOHE ©] &34 ¥
Al NaClz A|Ast= W2 o]-&sto] wA
3 SO 2EH 2 Af Az B 7|24
stglch vt 22 @& A7 5 Je u
P& o] 43 AFE SAT ERORA o]
A7IgAg ez nda, Az, E3E 59

=]
-

o

=

ol-_[_\_L

-

Ir

> o iil
5 Mo
SR
offt _‘m l'LLu

o lo MU 2
OI‘J o o

<
e e}

o

rlr

T}

off H* met
flo oL o
N

| 2| gpgd g sta)=] A 21 A 45

PET ¥atulE A}

Nez BEIL 3

Aoz §A0717] 98 SRR A7
Fahelt, Haza g

2429 g2 % g

qaigon, B } 4 %Eﬂ%*éﬂl e tol¢

i

o

[

fu

of &
o olN
ol

2

Jo

lo

Rl ol

i) rQL'

ol

ol
N 8

C
2
B
10

o o
o
()
2
=)

Jo M

N

Ir
ofN
ofd
ox

= or
BN
-
s
1o
rE
ot
N

(F o2 do mu L X Az % 2 o oft ofd 2 ok

=
=1
ot
lo
e
=
o

g3
e

o

)

=)

o

=

£
Lo ity

—"ﬂJlﬂJ :

1=
olrt
o rlo
o~}
es]
!

L de dn o H
=)
rok

o off
okt
o

o =

>

:.‘L ofr
2
re
b
Mo

Co-PET 8| EAHY] 2243}
93t Co-PETE €%, Al AT
A, o 59 Wstol] w2 au )
A7E sy, Ty A 2x2
AEE T 224 2 WE 2287} 1
gt A7 7195 ot AL uge
& g B &) drE v wx o gl
A—].J 72 AFE 9z g2 /Rel;g o]t}

2 QoM E FYAM TFE 40% oYY 1T
T EFA Y FEo] Ax 2ol 52 AL EE
I 9oy FfdAE oo gt §EE54 ¢ At
N2 gha 249 7% dolgs}t Bug v} Qo
A=A AE7F Hi e sheath/core‘é‘ﬂ gJaz
[PET 234} 842 847511 o5 & Aol A
A% A8 §220

il

fo 2 N BN U
i 2

nﬂfn flo
ox §2 &
N 2 O o (N 2

=)
o
ol

-
¢

=

i

PN ﬂl
A
iy

21 A=z

AR UALY POY 70d/16f2 A& Tate 33H 7+
194 DTY S0d/i6fe A7HES F AAet siate
UEE G2 o 4 43 E AL Table 1
of POYE DTYE A7bgst7] A% 7td 244 U
Bl glct. I8 il Table 29 & AFolA AHEH
sheath/core®d YU Z/PET 1£E E3AZ A Z gt
A& AAz2AE Yl



Sheath/Core& ULZ/PET DEZ 28A 2 NSS4 AR
Table 1. Yarn texturing conditions Table 3. Eluting condition of specimens
Items Conditions Items Conditions
Belt angle () 100 NaOH(g/l) 30, 40
Velocity ratio 1.4
Ist heater temp. (C) 170 Bath temp.(C) room temp., 50, 60, 85
Draw ratio 1.1
Yarn speed (m/min.) 400 Elution time(min.) 24(hour), 60, 120

Table 2. Fabric specimens and weaving conditions of the nylon fabrics using Nylon/PET high hollow composite
filaments

Linear density (d) Density (ends, picks/inch) Fabric width (inch)

No. Weave Remark
warp weft warp weft grey finishing
1 141 110
, NDTY N/DTY 141 10 Total warp
50/16 50/16 62 59 Plain number :
> sp SD 156 110 9,600 ends
4 156 120
2.2 Sheath/coredl LIYUE 23 =2 3 APES 'HHOP"% TA & dut EFA27]
= A 2EE 407 5te] AdHo] AAS] AZE
s=o 25X N EEg T2 o NPl 413 128
o 7 Az $ AR BABE ZHe 7
Al 2 &&= AR

Ud2 £EA2 AdE 33352 HF9
Z2AE 2A37) Y8 g Table 39 27H0 2
st NaOH 5L 30g19 40g/12 27472 Ay 23 EEEX

M

M
AL FFEES AL, 50, 60, BSCRA ANE - gpeayeored JAE 48 FFAS O1F F3A
A 7EA 2o Aed AlRes ALALZ 2 429 92 O Table 49) 27402 BHS =
24A17F, 283 50, 60, 85TCo|A AE3 AEE 60 ;Qo}aaq Ao BEHL 7|E BA do|g2A H &
T AEL 10208 An AAAT. SSHAY 25 90 HYYA BAHE ABEE 2YeY
SEHEE 3030 cuting® ¥ AREA 271 o 9g gy ol $222d vt 48 24
TAWE 243 F $5509 13 NooH 30g/l, o 27to] ojwA Watest2 d|=3l] 913} KES-FB
40gl A5 ulte] IR GA71S A8t 33 ggemo] oot datE S 2Rsq 181 823
Gt 29 3C2 AL =4

2ot §EAHY 2201 50,60, o 2 ghuo) AbEE SHolsty] oJs SEM AA
Z A

85C717 &+L£3 5 B 24l o2 60, 120 goyr}

. A= FAA)-&=F =9 FAB)
Elution rate(%)= 524 429 A (A) x 100
Table 4. Measuring equipment for physical property of specimens
Measuring Equipment Remark
Denier Warp Reel Sample length : 90m
. Dry-Heat Chamber 180C, 30min
Shrinka; o .

Yarn £ Water Bath 100 C, 30min
Tensile Testometric Sample length : 100mm
property MICRO 350 Test speed : 100mm/min.

KES-FB system Sample size : 20%20cm

Fabric
SEM
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POY 70d/16f DTY 50d/16f
Linear density (d) 68.3 48.0
) Wet (%) 7.80 33.14
Shrinkage
Dry (%) 378 39.17
Initial modulus (gr/d) 1.41 8.01
Tensile property Tenacity (gr/d) 2.28 3.39
Breaking strain (%) 124.66 5527
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Fig. 2. Eluting rate of fabrics according to the eluting conditions.
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Fig. 3. Elution rate of specimens according to eluting concentration and
temperature with treated time.
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Fig. 7. Compressional energy(WC) of nylon high hollow fabrics according to elution conditions.
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