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Preparation and Physical Properties of Stretch Fabrics Using with
Poly(trimethylene terephthalate) Fiber

Hee Choi
Dept, of Clothing & Textiles, Chonnam National University, Kwangju, Korea

Abstract : The stretch fabrics were made by the use of PTT[Poly(trimethylene terephthalate)] fibers and changes
in their physical properties were analysed. Tenacity and elongation of D-1(PTT DTY) yarn were 3.32 g/d and 50.4%,
respectively, while these of D-2(PTT+CDP DTY) yarn were 2.46 g/d and 32.1%, respectively, The tenacity of PTT-
1 and PET-1 fabrics was similar, but the elongation of PTT-1 and PET-1 fabrics was 75% and 44%, respectively. Thus,
the elongation of PTT-1 fabric was two times higher than those of PET-1 fabric. In addition, the elastic recovery at
20% elongation of PTT-1, PTT-2 and PET-1 fabric was 85.0%, 80.5% and 60.0%, respectively, indicating that so PTT-
1 fabric showed better elastic recovery. The light, wash, and abrasion fastness of PTT-1 and PTT-2 fabrics were above
Grade 3, Grade 4-5, and Grade 4-5, respectively. Therefore, there was little effect of substance on the fastness.
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Al 3EAe] SR 19413 Caligo Printing Inkiit ] Winfield
9} Dickson®ll 28 PETS} $7] A &o8 2 Syl By
Aot 2 PETS €] A2Y8e Zagc)se] & 7}
7 Wl szt 504 ol Bl A2 Taarde
At AlYo] AREHA PTTY] B4 2 &% e 34
o] EORA| Uh(Kim et al, 2000; Ward et al., 1976,1977,
Jakeways et al, 1975, 1976, Desborough et al, 1979; Oh
et al, 1999; Gonzalez et al, 1987, Cho et al, 2001;
Dandurand et al., 1979; Park et al., 1999).
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o glo} 7122} PET Xi= PBT(poly buthylene terephthalate)]
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el 74, #3294 Bl A EEiRtiKim ef al,
2000).

PETY PBT?} vl §-olA B4, 4l)e] dEdd &9
& Zke PTTE E7(H)e dEd 9918 245 3lo] PETH
PBT HI3le #E & EAAlE YATHE 2eTh. Wardst
Wilding® wi€dll @7t 9 PTT7F 22 PETY PBTY
ulE) Al&Ado] Helun, o] Al 7] WS el Ee] 2
248 v|WEPH PET<PBT<PTTY] o2 F7igitia ot
(Ward et al., 1976, 1977; Jakeways et al., 1977).

PETS} PBTE= U& W) @47t A58 Qe A4 C WU
9] Hov} Algro] e8] A Zolrt AHe| ZE[PET 98%,
PBT 88% (%) 96% (B3] wHd PTTS] A% &4 571 EF
2 2wrjgl 2oyt o 60MER AdRE 71 UMY 72
7} o] 2 ¢ ko] o[z} Algo] ghHd] A Holg
75% Bt o]# g olRE PTTY 7% A& AFIH w}
A 2¥xfge] gojus AAE A% bond angle rotation?t
bond angle®] WEHA EHoju 5% A4E& JebdTh
(Desborough et al., 1979; Jakeways et al., 1976).
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a8y 78 &= e eide 2 Bdge RS
e el HEH X, i UERR] I3 Sle 4
AolojA AERoLe of B vI/lY Beofg Az

A A& HES A Wi 2uEs AuEAE F2
Arg-8R=dl, PTTHS 934 548 o831, draw textured
PIT E3ALe] AHge] 7Fsd 2oz Azbew, o|9Al € 7%
212428 Azt AeE WAz} dE.

uba] B ATFIME draw textured PTT H34F % HES
Az AFHEALE T2 BT
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AR 2 dpolr AME-§ PTT 9 CDP(cationic dyeable
polyester) A& AlBES AW § Ex9 34 flo) Iz
Aol A3 Table 191 ¥AM) AQE VERAITE

48 % A PIT HH# F48 EYRE Foron Yellow
RD-4 GRL, Foron Red RD-RLS(Sandoz, £$<), Lumacron
Blue S-GL(LG#3}, 3= 2dshd Ef3t] AME3A2,
cpp g4 AEl2YEE Kayacryl Blue HRL(Nippon
Kayaku, Y&)2 ATt T8 AEA], 244 5& AHES}
SEed, BE 98 2 Aok dxe] FAHY glo] AlHE 1
HE AR
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B a7a AME Adele 2R A4 AzgAeA 84 A
£537 & AHYEA Draw Textured PTT EHA} 2zof A
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AHgstg.em, oo ER & AMEE A FE)

=3 J4FA N Rapid 247), Rapid §47] 2 QE7&
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Table 20 7} 348 ARSAV] WiedE JER|IC

Table 1. Specification of raw fibers

Raw fibers Fineness Maker
PTT SDY 75d/72f Huvis (Korea)
CDhP SDY 50d/24f Huvis (Korea)
PET DTY 75d/36f KTDI (Korea)

Table 2. Facilities by process
Process Facilities Maker
False twist False twist texturing m/c MURATA(Japan)

Warping Sectional warper KARL MAYER(Germany)
Weaving Air jet loom TOYOTA(Japan)

Relax Rapid relaxer SINIL(Korea)

Dyeing Rapid dyeing m/c SAMIL(Korea)

Heat setting Tenter ILSUNG(Korea)
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4(Zellweger Uster Ltd, UTR-SP, 2928 ©]§3}d Al84
o] 25 mm, LS 100053 m/min®] 208 YY)
Al 9538 (KS K 02153434% GRIEAL AJ8R) A
el Wt 8T FEE Axke Al wet Faisich
P 5001
g5 FHE = 300
o7|1M, 1 F A7) Hol(mm)

x 100 1

A} ¥-89 : Thermal Stress Tester(Kanebo Engineering Ltd.,
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o] F&lo] A& 4249 Universal Electronic Tester(The
Testometric Co., Micro 500, G2 o}, nelRe s 243}
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g2 AN/ KES-FB System(Kato Tech Co., Ltd.,
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Draw Textured PTT ¥} A : YellEAle] W71 da &
EFAYE FIA)7] A8 78 de] AMSEle el vt
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D-1(PTT+PTT DTY) 83} A2 : AT BAAE71E
olg3ld PIT 75d/72f A/ F 7Ft& AN 400 m/min, ES)
2E Zt% 110°, Heater &% 160°Col4 | Heater 7F37+5-&
i), 719 & 08kgem’®] 37 Yo F el g
A}, AH38le D-1(Draw Textured PTT 150d/144f) E3HAME
Azslgct. 2 AREAE Table 3o VeI
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Table 3. Manufacturing condition for D-1(Draw Textured PTT
150d/144f).

Ttem Unit Data
Yarn speed m/min 400
Draw ratio - 1.05
Velocity ratio - 1.39
Twist angle 0 110
H1 Heater °C 160
Twist - 8, Z
T2/T1 - 0.6
Air comp kg/em® 0.8

HEe BE 2 A4 BHol 7P AELd R 939
o] 258 ERoR Q8 twotone ¥ chambray E3E &
#sl7] s Ut PETS) w3, EHo R gl AM-EI vk
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o ogk BEEge] G wEkd PIT 4dF9 54
PET9} AMEHES] FYUAEAIEE), A2944(100~110°C)
9 R BEeA 59 BAE AU ¥HE + e
PTT/CDP non-torque two-tone ¥ B3} 719AE A=31%0nt.
S PTT/CDP ¥3719A18 A2387) 98 Table 42] A
A D-a(Draw Textured CDP 50d/24f) 719AHE Al=311c).

AZE D-a 7194} D-1 E3ALE A BriAlzr1E
o] g8lo] A 400 mvmin, B7) U 35kgem®IM F het
o] A8 AL ¥ %, 160°C2] H2 HeaterE T3, W33l
D-2(Draw Textured PTT/CDP 200d/168f) E3ALE AZ314
on, AzZAE Table 591 VERIATE

M3 A AR D-1& AHET, non-sizinge . Hoigh
ABEAN S WHEHTE wzglon, A4S YAk D19 D2

& AHEEAT EF Hug FHez FAlY D-3(Draw

Textured PET 75d/36f) 7}9AE, $iAll PTTE AME-8ld A
Z3I%E}. Table 62] &0 we} A|zjEld 3%9] 3EL Az
sgen, AFA PTT 44 AAF el 2554 Wi &
Aehe 247 9 doAlEZ 7oA ekt AAEE E8E
el 53 Foart.

B4 PIT Afe #ATRS Bol422 PET AH/ Bt
o Tg, Tm & & 71X €4 HA4o] 20-30°C A= =&
A FU7LF ¥ FHE PETO H|akd 20~30°C ¥
L5oA Hjslgen, PETIM &7 748 BEFog 44

Table 4. Manufacturing condition for D-a(Draw Textured CDP 50d/
24f).

Item Unit Data
Yarn speed m/min 400
Draw ratio - 1.05
Velocity ratio - 1.42
T2/T1 - 0.73
H1 Heater °C 175
Twist - Z
Twist angie 6 110
P1/P2 - 1.33

Table 5. Manufacturing condition for D-2(Draw textured PTT/CDP
200d/168f.

Item Unit Data
Yarn speed m/min 400
H2 Heater °C 160
Air comp kg/em’ 35
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Table 6. Warp and weft yarn for weaving fabrics item.

Item Warp Weft Design Fabric count Loom Loom speed(r.p.m.)
PTT-1 D-1 D-1 SH Satin 126x71 AJL. 500
PTT-2 D-1 D-2 SH Satin 126x71 AJL 500
PET-1 D-3 D-1 SH Satin 195%95 AJL 670
15T A L
QT
Qe - R lomin
10min
0T T y
Scouring agent : 0.3g/1 Dyestuff : 3% owf NaOH : 2g/l Heat setting
NaOH : 3/ CH/C00H : 03¢/1 Hydrosulphate : 2g/1 | | Tem. : 150T
Speed:20m/min
Softner : 1g/l Disperse agent : 0.5g/1

| Scouring l—»[cmaningHDyeing}————b{\M—»Reduamw Setting

Fig. 1. Flow chart for dyeing.
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53] PIT Aol A5l €4
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A A4S AYsIHTh GATAHY
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o} Fig. 1] 9434-& JeEpAITH
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AL BA AZE PIT B8A} 439 Jx, Ax 3283 5
£ 24 3 BXZFE Table 79 VeI OH, gAEAS
Fig. 19 YERIZTE 529 PIT A4S AME, ASHIEEA
Z7)E8 olgsle] AZE D19 A4}t BEsl Aw oA 7}
2 53 332g/d9} 504%E 72t e PITS} CDP
£ ARg3t] AZS D29 9= CDP 540l 93 &
o} 246 g/d9} 32.1%=E W& ke YERAITH

T3 dEda #E@ 43 DTY 234K D13 D2E 4

Table 7. Properties of yarn.

Item Unit D-1 D-2 D-3
Tenacity g/d 3.32 2.46 3.65
Elongation % 50.4 32.1 30.2
Shrinkage(wet) % 16.1 17.1 13.3

Clearing

o] Tl ©@o] 7ol o8] AMzEA UL E F UL, 5
3] D22 @A HlUel7t 7Rs PTT(1.04 dyF ©AF HlYoizt
%ﬂ CDP2.08 dell vldtd WiZo] AR UeS & F
AR BA : 7AA 2A2A D-12 A AR 253 D3S
ArEEE A& 15 BA BAZAFE Table 8o YERISITH 7
ko] Ao AL 2224 D-1€ AR PTT-13 PTT-
D-32 AREEF PET-19] A% 2 Aol7} glley,
A} 2 EA D-1& AREE PTT-19] 73
< AMESE PET-10] 2 HE ©IUA,
< 7K E9siEd, olRS D29
74 A CDPQI %%g e Aoz AzteEct AAF wE

®-1

Fig. 2. Cross section of yarns.
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Table 8. Properties of fabrics.

Ttem PIT-1  PIT-2  PET-1
. Warp 1013 1115 1020
T ity(k:
ey Weft 833 464 733
Warp 75.1 809 441
ti Y
Elongation(%) Weft 915 543 650
Warp 9.0 950 925
_ 10%
Elastic recovery Weft 100.0 90.0 85.0
0,
(%) v, Ve 85.0 80.5 60.0
Weft 9.3 63.8 77.5
Shrinkage(™ Warp 0.0 0.0 0.0
age) Weft 0.0 0.0 0.0

AZ= PIT-13 PTT2& 247} 75.1%S} 80.9%E LHERd whd,
PET-19] 9 4% Hehl & Xols UehidL, SAF
g ATZE PIT-19] 91.5%2 7FF $53k8em, PIT27k
543%Z 7 QYBidin). AEEAS AT F e B4 U
olE¢l BRYEEE HA] PIT-19 AS 10% AZA] 96.0%

(3), 100.0%($1)ye FERAAL, 20% AFA] 85.0%(73), 83.3%
EHE Yehio] PET-19] A v|ak] wi$- $-F3ksint

9, PIT-28] A% 10% A18A] 95.0%(3), 90.0%($)E
A PTT-13} PET-19] 37+ A= Z2xE UYepisient, 20%
AZNME 80.5%(3), 63.8%($NH)E UERo] AL W &4
3 BEo] 71 Bost ASE HrrECH

%22 PIT-1, PIT-2 233 PET-19] S 72 - SRl &
T 0.0%S Uehho] Agel o3t xeebgAe] £ 2R

o AE9 o983% EA(tensile, bending, shear, surface,
compres-sion, thickness, weight) ¥4 A& Table 99 et
oH, A& EHFLE Fig. 3o YeMIAT

28 FAIA 32 43 PIT-25 PTT(R)/PTT+CDP($)<]
23l 2 98 < A0|E two-tone®] LHF L, PET-1
o] ASE PETE)PIT(E)Y 23t U998 & Ao|=
two-tone®] HHE-E AT & YA

FUAIE YA E, AEEss 2 n@asEs 34
slod Table 109 VFERAATH Uit o® dFAZ == FE9]

(PTT-1) (PTT-2)
Fig. 3. Surface of fabrics.
Table 9. Mechanical properties of fabrics.

Item Unit PTT-1 PTT-2 PET-1
Tensile EM % 7.1250 3.0100 1.2200
LT - 0.0680 0.0800 0.0580
WT gm/cm 1.2100 0.6000 0.1800
RT % 49.3150 45.8400 56.1150
Bending B gm/cm 0.0264 0.0438 0.1415
2HB gm/cm 0.0304 0.0379 0.0952
Shear G g/cmeg 0.3550 0.4700 2.3050
2HG g/cm 1.2600 1.5250 3.2900
2HGS g/em 1.3950 2.0000 8.5500
Surface MIU - 0.2765 0.2408 0.2315
MMD - 0.0109 0.0141 0.0137
SMD micron 2.4300 2.3125 2.6650
Compression LC - 0.1961 0.1897 0.1518
wC gm/cm 0.0780 0.0660 0.1130
RC % 48.7179 51.5151 49.5575
Thickness T mm 0.7031 0.6592 0.7617
Weight W mg/cm 0.1988 0.1970 0.1863
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Table 10. Dye fastness of fabrics.

. Washing Rubbing
Fastness Light — -
Off shade Staining(C) Staining(P) Dry Wet
PTT-1 3-4 4.5 4 4-5 4-5 4-5
PIT-2 3-4 4-5 4 4-5 4 4-5
PET-1 3-4 4-5 4 4-5 34 4-5

A@ERe] 72 ¢ £A4% wet 952, Audszs
d8e Aed 9 F FHATE T T3 8 FeE,
SlEAREE 948 %, 59 23 € F£F3A we 25
g AAL 2AA2A D-1€ AEE PTT-15% D-3& ARR§
PET-18] U378 EE 2% 3455 Jeiide). duizez
71Z08] wiglol wel YFAEr) WElshs Aeg ¥EA sl
v} BF ZgldlaHE AFe PTTS PETY] A5 71A
9] Wglolx B7aty YRAZEe Wihke gt

PTT ¥ PET AHf= A2 A A4 A &5
oz sl Mz} nlaARlErs}t 278 AoRE U
A Stk BE B AEASE 4-54, vHEEEE 4598
Vel wi$ 953 Ao g HrEUAT

449 B

PTT MRE o]§sld ASYAES AT st B4E
A% A9 e 22 FEE 48 5 AU

1. D-1 B3k ZxE 332gd, AEE 504%E JERIS
I, D2 B3l AEE 246 gid, AEE 32.1%E VERISIE

2. 20% NAA] AAL U @B EES PTT-1, PTT-2,
PET-1 2E°] z}z} 85.0%, 80.5%, 60.0%E uERNAL,
9 W BANEEL 77} 93.3%, 63.8%, 77.5%F YE}
Wo] PTT-1 38| 4 . AL W SAs|E8e] 7H &
Eipii=g

3. PTT-1 ¥ PIT-2 &9 4RAZ = 37 o, A
ARy 457 282 RAREE 4558 Yehl 7Ale) ¥
3ol W Az B4 Wk g
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