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Improvement of mechanical properties of
interior fabric using soluble micro—fiber and low melting PET
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Professor, Major in Apparel Fashion & Business, Hansung University"

Abstract

This research was made to manufacture the fabric for interior uses by spinning a low
melting mono 4 denier PET staple fiber with a soluble 1.4 denier fine PET fiber. The
blended yarn has a thickness ranging from 10's to 14's, and the soluble PET fine fiber
was dissolved to make a pore in the polymer. Thereby a snap property was decreased and
a resilience property was improved to be suitable for a functional synthetic leather. In order
to attain the optimum condition, a mechanical property according to fineness, and mixing
ratio of low melting polymer, warp density, weft density and blending ratio, and a heat
contraction ratio according to blending ratio were experimented. The warp density, 220
T/inch of fine denier PET and the weft density, 64 T/inch of thick denier PET were
generated to 4/4 both twill weave fabric having constant tensile property and thickness.

Key Words : low melting polymer(M2&= 112X}, soluble micro—fiber(SaH& =2 AIA,
synthetic leather(2!ZJFR), snap property (2 & 4)

LN = Ol HIYIIECREE, NE0IU BESH B2/

HE XU UYE 2XE 128 SAIISAUE

OO MBS0 43t ¢PE BEERY B iy, Sls XS0/ HAS 04 2XTy =g
AT D120l BHE 20K BEHRE ARLY  c@e 4K SAJIEG0 9BS 220D 2
=H5H0f L 85 210 YOIAE HCIDIED QA QIZIIE

Ch MS0IU BE=0 Satdld =XE

T0l =22 2007HE StHistn M PH NS 2oF +#oIASLICH

Corresponding author; Ahn, Young—Moo, Tel.+82-2-760-4141, Fax.+82-2-760-4489
E-mail: ahnyoungmoo@hanmail.net

82



| J1HS 24 i

[e]

Hclol 2=

&2 I

1960

A=

Ho
Uk

tod 2E0let= 3

It

29 Jt

=0let

It

Ho
ol

AL

o
Kl

—_

]
o+

JUJ
)
O
il

I

ot 04,

(¢}

ZAE SNAE HIEE d22 ScloZaidldl

ol2d =cliAHZE Sell=z

A
=,

el =AIAt

5

=M dRe Mz

== 0.3CILI0f 0

MM
o o

otz 1 +

[¢)

2

e

MM A

!

=
=]

S0l getel FE|=0]

pL
HO
™
o+
Bk

2l

o
RO

Hel &5

0
FAIZID1 <

S o

JHMl 5-sodium
SEA

sulfo dimethyl isophthalate(DMS)2} Polyethylene

glycol(PEG)E AtZstH Zelol A &

3]

X
(=]

tOd

o
Jdeln H=9 Ediolzds

1.0Wt/PET2 &It

ot AL

=M AR RAEE QE1) ZCRdE =Xl

s,

ol 21

|

il
KJ

b

S0l

(=}

110
2l

= 80

0o

ol e 2

[Sig=)
(SRS

JHHl DMS, PEG

]

x
[=]

ot0d TiO & &t

iioJ
]
Nl

i

=

Jl W AlIA

el
[=)

Akt

(=]
=

2|

e

ZcloAt2

=

H Hz==E FAME OtA

A
L

=

OIE—{

EI’A)‘

HARHEZN

u

A
=

o
=

IC\I

X

2 Aot

| OIAl
MNE

=

S MOIM AT RESUA HeHI}

=

=

i

CetA

0

=

SE011, AFELZANS

JuJ

X0
iloD

ol

Al

I

Kl
0t

ol

A

o0

2. ?IM

9l

c

=
kink

S= 32~33mol% ALOIOIA

Sc/0Ee HIAZE0IE =0l OIAZEAS
SC/0Ed HAZEHO0IE =40

ME2
XL defectE

2
o

3

A AL

=HIALE X

ECliAH S5

EicIof

&0
N
00

[
H

o1
K0
Rl
an

j—

2

0l
Kio

28HAE 0

=]
=

3

<)
[l

M

83



=2

=

| DI

9|

)

=

(e]]

4/4 HE Twill

Ol:l:l‘_:‘

A.J.L(Air Jet Loom) TOYOTA(

N2 JIHE ST 24

—

[

Ct.
5.

Xl
Satin =& 1

=]
=

=2k
0l of

=
il

&0l
2 0.4~09 F&9

]

(void)Jt MAgD 0|2 2l

c
OOk Bt

ol AN LIS=EMY &

LA H132 1
d LH20 =20l

A

L=

X
=]

i & bl
SEHOIA €

(G5

0l
[

= (KS K 0520)2t

24

E Xt
ZE(KS K 0536)5 2F AIZ0f

3 83
ol o

T

RO
KIr

iio}
ro)

O

t

tHs

o

Atel

t

iKC
00

ol

X

00

3. fAA

ol 4d x 51mm<

t2I

=t
=
(=)
=1
o

-I\_
=
=

| 082 98
I =2 IR0l A
IS

9

ot

¢}

(Latent crimp) 401 31
TE 15,000~18,000rom HEZ ¥

2 2% 6Ouo of

=
-

A

NES

o

FH RIAREO 2 2RO
=t

o
-

100WItH 10~15%Jt ZI== RIAt

M0l 229 X0,

o
AN =
——=

2
=]

i

100% M&
LM/PET

(Ch.

ol 2 2%
FO <Table 2>01 LIEFLHS
orot

S

2

L

[=EIX

3

S|

E

10's2] EHAEZAIS] H& H
ot0l 20

o

E/\H

JIot0l <Table 3>0f LIEHHRALCE.
gt

a2l w=I1oF Ot

0

R

2. 4k H30 OE =4 "3t

[=]

o 14,
Ct.
Ab
ol o124 2clol

20% Ol

—

[u—

A2t BALE 3Al

tRACH

t

eS|
tRACEH

(¢}

[¢)

PN
&

ot0f Al
OIRASH S=+==(100W)

o)
T

Ol At 0l=% =4 ZUMES Hx= 150
A

AHGround fiber)Jt OIE=2 = J|9| 2t feede
51mm, LM/PET 65/35 14's, LM/CD 70/30 14's,

LM/CD 90/10 14'sS0| ArZEIULCH

64~84T/inch2 &3

=

argt2 gel
HiLIo

84



OlEst QlEcIN =2l JIHE =4 N

= 2EIF 240K HASA Z0|10 P22 Y2 JFotEE cIRI 01848 =
0l HEl LIEILIXI £QUCH 012 &0 M &AL cIfAHIZ HERE SEGIH Jta = YEAF LR
HIE0| HESF 2SS ZA0ULD dMEe= SItet 0l 2= E4otEE ot= 20l 720! el 3=
TOM AHAHAST SIIGIACH [etN 22U A2 OIEE ol= Q010 82 & £+ UUCH
<Table 1> Spinning condition system of low melting polymer.
Sample LM 4dx 51mm
Spinning quantity 260g/min
Spinning speed 49m/min
OS value 42 .54%
T. DR 4.35
Dryer temperature 60T
Fineness 4.0d
Strength 3.63g/d
Elongation 72.2%
HS 5.97%
Softening temperature 110C
Sample LM 221
IPA content 40mol%
DEG 12mol%
[.U 0.594
COOH 23.4mea/Kg
L 73.64
Color value ax -1.69
b* 3.61
<Table 2> Mechanical properties according to fineness
Sample Load at Maximum(g) Strain at Maximum(%)
20's 601.1 22.89
14's 699.4 23.15
10's 898.4 23.45

<Table 3> Mechanical properties according to blending ratio of low melting polymer having 14's fineness.

Sample Load at Maximum(g) | Strain at Maximum(%) Snap appearance*

LM 100% 699.4 23.15 Frequent
LM/PET 65/35 799.1 14.84 Frequent
LM/CD 70/30 619.4 17.34 Some
LM/CD 90/10 577.3 21.15 Rare

* sensory assesment
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<Table 4> Heat contraction ratio
according to blending ratio
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Sample Heat contration ratio(100w)
LM 100% 21.9%

LM/PET 65/35 16.1%

LM/CD 70/30 16.9%

LM/CD 90/10 19.3%

2 80 1 20 OIUCH -rIMi“ IM(H2E
4d x51mme CD(0I24 PET) 1.4d x 38mm

70/302 HIEZ 14 SE UXGIH PIAZ AFZSIRUC
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<Table 5> Strength changes according to warp density
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Tensile strength(Kg) | Tearing strength(Kg)

Warp density Remark
Wp Wt Wp Wit
180 yamfinch | 67.42 | 38.31 | 48.15 | sp.3s | Occurrence of strength drop and
excess slip after finishing
200 yarn/inch 70.92 35.11 53.36 56.20 Strength drop after finishing
220 yarn/inch 87.94 35.92 57.48 53.64 Good property

240 yarn/inch - - -

Inability to test due to bad weaving
property

textile weave : Satin
weft density : 64T
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<Table 6> Strength and rate of operation according to weft density
Weft Tensile strength(Kg) Tearing strength(Kg) Rate of
density Wp Wi Wp Wi operation(%)
52T/inch 87.94 28.42 57.99 52.04 98.9
58T/inch 86.58 30.54 57.64 52.14 99.0
64T/inch 87.92 35.92 57.48 53.64 99.0
70T/inch 88.01 40.51 56.92 56.20 78.5

textile weave : Satin

<Table 7> Weaving specification of interior fabric

s i ;f‘gégoyaffi”g HWIPET 29195 | sain 66 64 | 333.9
s2 FTRg‘gégoyaffi”g HWED 19130 1 sain 66 64 | 3325
s3 i ;f‘gégoyaffi”g HWED 200 | sain 66 64 | 331.0
D1 FTR ggoégoyaizmg Lw/ Pi.s%/ 35 | Both Twill | 65.5 83 372.6
o2 | o | e |t Twil | 655 | e3 | cess
03 | T o | e |eotn wil | 655 | 83 | ceos
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<Table 8> Tensile strength according to blending ratio

Warp Weft
Sample Load at Strain at Load at Strain at

Maximum(Kg) Maximum(%) Maximum(Kg) Maximum(%)

6552)";(2'3]“) 89.72 39.02 38.31 16.92

LM/(CSE;“Z]())/SO 87.94 38.99 35.92 24.60

LM/(%E;“?]()W 0 90.20 36.21 35.11 30.74

65/3L5’:A(£1F/)iwm) 93.07 41.31 52.02 18.01

L“("L{ZDTZV%Q’O 91.58 43.40 44.62 23.89

L“{'L{ZD&%; 0 92.72 39.26 44.05 31.99

<Table 9> Tearing strength according to blending ratio
Load@ Load@ Load@ Load@ Load@
Sermsle e Prg—set Prg—set Prg—set Prg—set Prg—set Mean
Point 1 Point 2 Point 3 Point 4 Point 5 (9)
(9) (9) (9) (9) (9)

Safin Wp | 5967 6140 6442 6129 6038 6143.2
LM/PET 65/35| wt | 6103 6130 6127 5926 5872 6031.6
Safin Wp | 5916 5779 5641 5720 5688 5748.3
LM/CD 70/30 | 'yt | 5494 5561 5408 5254 5104 5364.2
Safin Wp | 5176 5155 5244 5086 5079 5148.0
LM/CD 90/10 | wt | 5469 5800 5799 5550 5561 5635.8
Both Twill | Wp | 6120 6096 5888 6030 6011 6029.0
LM/PET 65/35| wt | 5640 5430 5732 5674 5627 5620.6
Both Twill | Wo | 5619 5471 5652 5650 5469 5572.2
LM/CD 70/30 | wt | 4713 4948 4717 4644 5086 4821.6
Both Twil | Wp | 5818 5681 5621 5525 5736 5676.2
LM/CD 90/10 | wt | 5276 4930 5153 4924 4996 5055.8
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