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Abstract

PTT(polytrimethylene terephthalate) is a thermoplastic that can be melt-spun into fibers and has
extensive applications in carpets, textiles and apparel, engineering thermoplastics, nonwovens, and films
or sheets. This polymer combines the good properties of nylon and polyester. Compared with other
synthetic fibers such as nylon and acrylic, the PTT fibers feel softer, dye easier with vibrant colors, stretch
and recover better. Moreover, the PTT fibers for carpets resist most stainings, clean better, and dry faster.
The PTT was first patented in 1941, but it was not until the 1990 s, when Shell Chemicals developed the
practical method of producing PDO, the raw material for PTT. Many studies have been done including
the retention of carpet texture using an image analysis technique, or compressional resilience of the
carpet for long term use. In this study, PTT and nylon BCF carpets were compared in terms of the
compressional properties including the resilience, using one of the KES system for repetitive

measurements.

The compression resilience(RC) values of the PTT BCF carpets far exceed those of nylon 6 BCF
carpets. The RC values of the PTT BCF carpet(cut) specimens are 42~45% for 5 successive compression
deformations, while those of the nylon BCF carpet specimens(cut) are 26~28%. There is also a similar
trend in the RC values for the other type of carpet which is the loop type. This resilience is one of the

important factors of carpet usage evaluation.
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<Table 1> Characteristics of sample made by Hyosung Co.

PN EF M= e g0 | ZeHE 7SS ASH Al=0] Qe
Nylon 2UF 19.1 1,300 68 2.300g/m? | 1150g/m? 9mm Saxony cut
PTT bS[0 1= 19.9 1,350 63 2,400g/m? | 1230g/m? 9mm cut / loop
Nylon AR 155 1,050 68 - - 4mm loop
PTT AlE 207 1,400 68 - - 4mm loop

PTT H‘% I-I_.C_?_

Nylon HIE 114 X&
UF 2t AEHO| Nylon MED HOIE 2t ME 2) o Zo|
Ho S o MMEO (R)SA]
21o| PTT X010, loopd 715 MBS ()2 H0iA FHIE NR2RE SXI02 A YU TIUAS| HiZ
AlISIE M7=t MIZ0|C| Al _ _
AMEiMo = XIE N)/|Onl—+ PTT MZ0lICt 2 A Sk meHoZ 1070A OJAF TF AO|of AHS Lo
A)\Q_él-A OEA-IS b ZF+ o
ﬁEfo ‘f ;_E—l\o <Tah;)||e jj\J—f 2Tt o AFof| =S me! ZommiE 05mm telE =5t
m| 2 H=Z O 30
= A0l AFSE PTT 71l BAMMEC] T S| T 1 BRI ALK 0[5t A XRIIK| BASICH
4 MRS (Fig. Dol LIEHKACE
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<Table 2> List of parameters of compression properties
Parameters Description Unit
To Intial Thickness at P = 05 gf/cm? mm
m Thickness at P= 500 gf/cm? mm
WC Energy for the Compression | gf - cm/cm?
RC Compression Resilence %
LC Linearity -
_WC
RC= WC X 100,
R X ER
1. KESOl| 2|3t AFHEFH| v|m U F|
&% 2z
LCe Y=HINSY MY WCe LFHIALY
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_°,_
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systemez Z2 XIHoIM 53U UZELS St
= (Table 3a, byet &Lt (Fig. 2a, b & (Fig.
3a, by= 2zt Nylon(cut), PTT(cut) & Nylon(loop),
PTT(oop) 718 =0l CHSH BEEIEHY L 3= A

HT Lo =<
o FH-YH 7HE0IH, 2 FEoiic

717

S|XHcycle)d
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3.6%2! 4412 ZZ4s| StHstA
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<Table 32> KES Compression SAMX|Q| Higt gt

Carpet cycle LC WC RC To Tm

1 0.715 599 26.04 7.350 4,000

2 0.701 496 2722 6.740 3910

Nylon(cut) 3 0.720 46.6 27.68 6.520 3.930
4 0.675 452 27.65 6.540 3.860

5 0.656 441 2721 6.520 3830

1 0.684 701 4223 8420 4.320

2 0.620 63.1 4485 8370 4300

PTT(cut) 3 0.781 60.5 4512 7.300 4200
4 0.808 59.2 4493 7150 4,220

5 0.796 579 4525 7130 4.220

1 1.213 452 32.04 3860 2.370

2 1.124 461 3171 3910 2.270

Nylon(loop) 3 1195 451 3213 3660 2150
4 1.090 444 32.39 3.660 2.030

5 1.061 435 32.47 3.690 2.050

1 0.837 251 51.39 3910 2710

2 0.901 24.1 5353 3.660 2590

PTT(loop) 3 0.742 24.1 53.94 3910 2.610
4 0.908 243 53.50 3660 2590

5 0912 24.4 53.28 3660 2590
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<Table 3b> KES COMPRESSION =&gto| ti2=

(2] %)
Carpet cycle LC WC RC To m

1 100 100 100 100 100
2 9304 82.80 104.53 9N.70 9775
Nylon(cut) 3 100.70 7780 106.30 88.171 9825
4 94.41 75.46 106.18 88.98 96.50
5 91.75 7362 104.49 8871 95.75

1 100 100 100 100 100
2 90.64 90.01 106.20 99.41 99.54
PTT(cut) 3 114.18 86.31 106.84 86.70 9722
4 11813 84.45 106.39 84.92 97.69
5 16.37 82.60 107.15 84.68 97.69

1 100 100 100 100 100
2 92.66 101.99 9897 101.30 9578
Nylon(loop) 3 9352 99.78 100.28 94.82 90.72
4 89.86 9323 101.09 9482 85.65
5 87.47 96.24 101.34 95.60 86.50

1 100 100 100 100 100
2 107.65 96.02 104.16 9361 9557
PTT(oop) 3 88.65 96.02 104.96 100.00 96.31
4 10848 96.81 104.11 9361 95.57
5 108.96 97.21 103.68 9361 9557

CH(Fig. da) T8t LIUR0| 22 25lxi0)MRE 34
Bt Sl20| 9SS 1ZE Saf o 4 Ut gie

PTT(cubel &< 1=lxte] =AM 7012 L2

T (Trideess), nm

<Fig. 22> Compression / Recovery Curves of
Nylon(cut) Carpet
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T (Thideess), mm

<Fig. 32> Compression / Recovery Curves of
Nylon(oop) Carpet

T (Thokress), mm

<Fig. 3b> Compression / Recovery Curves of
PTT(oop) Carpet
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