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Abstract

A new textile material, poly(trimethylene terephthalate) polymer, has been introduced to the textile
industry. The structure of PTT is similar to the PET, while the tensile deformation and subsequent recovery
property is better than that of PET. In this study, the physical and mechanical properties of textile woven
fabrics made of PTT, PET, and nylon 6 yarns as the filling yarn were determined using the Kawabata
Evaluation System (KES), including tensile, bending, shearing, compression, and surface related parameters.
On top of these measurements, the subjective ratings by evaluators were performed on the fabric samples.
From the examination of the stress-strain behavior of the yarn specimens focused on the recovery mode, it
was evident that the PTT specimen developed lower stress at 3% elongation. The subsequent recovery
curve showed that the PTT has less stress-decay rate than the other specimens, implying that the recovery
behavior of the PTT is recommendable for the end-uses including stretchable textile materials, sports wears,
etc. The KES bending rigidity(B) value of the PTT sample fabric was lower than that of the PET sample
fabric. Subjective evaluation of the fabric samples by the evaluators on the descriptive word pair “soft - not
soft” showed similar tendency with the KES B determination of the fabric samples.
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<Table 1> Characteristics of samples prepared by Hyosung Co.
BA SIAL mono. R[A} = = =gt
Sample } ) o
(Den./Filament) | (Den./Filament) (ends x picks/inch) (Inch) (9/yd)
PET NYLON
A 133%x 115 47 97
75/36 70/24
PET PET
B 136x 111 47 101
75/36 75/36
PET PTT
C 136x106 47 B
75/3%6 80/36
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2) Kesol ofet £ Il 21 ¢ &
A9 FV|E= 20cmx20cmzZ =H|SISM, KES
(Kawabata Evaluation System)-FB systemS 02810 AP0l AtsE HEQ HHE Ce (Fig. I ZLH
CIMEY mEEY, Y=EM, MHEYH EHEMES
E=MBIALCH 1. A} QIEHEN
I NEJE =X
3) BIFH= 5 35 AZ29] 2IAHSample A' NYLON, Sample B: PET,
TextestAFQ] FX3300 Air Permeability TesterE ALs 6} Sample C: PTT)0l Tensile StrainO| 3% F=0XE I
0 B7IE0EE XA 24242 (Stress decay)/t (Table 3yt 20| LIEFGLCE
QITAIAYI9] jaw A0l AL 15gfe| &F=0l &
= 7 OJ = | R+S n Ct KL= —‘—EE* 9/1\9
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<Table 2> FZA LIIE 2lol AISE HEM

2 HEA7-1)

1| 2SO -2EK %0t

2 EHEH ST} — BHEHSER| QLLC} <Fig. 1> SEM photograph of fabnc Cross-: sectlon sample A.

3 | DATIECH-OHIRX| &t

4 | oIt - S0kl BT <Table 3> SINB% AMZ- SI=AI 515

5 | AACH-AZEX &C

6 | 01 AL -Z=01 8lCt N = ANYLON) | BPED | cPTD

7| B S0{CH-E SO0{LIX| &=Ct Load(gh

8 | Ef0| QUCH-ERA0| giLt 3% LIS ofE 48 104 80

9 | AlZMO| QICH-AlZA0| 21Tt 3% SI=Al oS 27 69 6

10 HAICH- MK L=t Stress decay (%) 438 337 50

11| SHI01ZA0] QUCH-=201ZA0| giCk * stress decay(®s)

12| 27101 At~ 271201 &ttt @%0l NEIR NFAl ARE= 51E-3%0] ATIIT
BEA| ARE[E BHE)/(B%0] MEIRK| ATA| ARLE

BHE) x 100(%)
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a1t SIS0l ME RS0 Bl M2 2At8 SHOZ 2I5i0] EXMSE0| HEED HHXINENE &
£ U £ QUEH PRMOZ ERMGIE0] st PTT 2ERI=0 PTTOI B2 MEO| Qs 2XE0] BEl
= SEL2(Stress Decay)/t 5%= A2 M2 HO T SEE HAHSkE WEOIM A58 Hefel AEjol
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<Fig. 2-a> Tensile recovery test of NYLON(Sample A)
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<Fig. 2-b> Tensile recovery test of PET(Sample B)
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<Fig. 2-c> Tensile recovery test of PTT(Sample C)
Lt Z2[0IAE 2l 22 EAMel Hidol 3=0| dHlin BztOl 71 =0F Z20AE ANZE 9 F0=2
N LE|IALE IIEEX Ee 2R0] Zdsiol 239 oEdds A2 I 71 B2 ogdg0] adsks
227 HlmA BOIY o2 siMgr &= QULCH Aoz & £ JUCL PTTAIZ= 22 CRZ0IH, nylonA|lZ2
HEMEE F4E AZ9 B2 AIZ0| Has 7t = 7t A2 Bits UEHHLD QUCE &= =EolAHIZ]
ot0] 2A6tH O HH0ILE SHe HAMKIMCel 1% ANAsE ZEIUAEHS 3I20] 7Y £Eo0 LIYEDt
St A0 Qloh Fas LT SiLt BALS] MEHLE 2 PTT= =2/t HolH|, Ol ARl QIMEMI= K
Al AEl =2 Ao gg S0] 2 & U0 01F & 017+ ALCE ZZOl AR 7IA7ISAL AERC! ZBAL 9
O A CHEE MESISAIRE AIHSIALE o MYt 0= A% =xoh| Eel Hde=z =
MEICE(Table 4)
2 Aol Hpw BMYn 2) KES HEHEA
—L—_T o
=7z £ C=1 20| =Rt 2uE MEsH0 Ge= MEHAA(shear rigidity)S, 2HGRE 2HGS= ™Et
ZAESIAULCE SIAHIZIAI A (shear hysteresis) 2 LIEFLHT QUCE MEE
_ A8 PTTVF 7K =4 LB O Chs2 Z2[0)
1) KES ZelEM .
AEQE LIYZE =OZ LIEFSCE (Table 5) HMETHHy
Bz =24, 2HB= =E0IAHIZIAAhysteresis) o M8 AHIHEH AES TYHok= ZBARN 2AAL
£ LIEHHCE O] BEtOl 2 A2 =gl thst Z240] MZtoz WAL= MEROIM MEF B0l Qo M2
Z Ag 9UIBtCh 018 7IECZ = M Z2|0AEC Abst= 20| Bisrgr M Z=7|0ll= ZARRE RIAF 2t Of
<Table 4> KES BENDING S&X|Q| Histgt <Table 5> KES Shear testZ1}
sample B 2HB sample G 2HG 2HG5
A 0022 00165 A 035 063 113
B 0030 00125 B 049 1.10 222
C 0028 00178 C 080 183 370
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<Table 6> KES Surface=&Z1}

sample MIU MMD SMD
A 0148 00075 122
B 0153 00087 127
C 0153 00100 217

<Table 7> 3J|FUE SHA

sample A B C
air permeability
, 2480 2786 1303
(cm*/cm’/9)
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