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Abstract

Polytrimethylene Terephthalate (PTT) is an eco-fiber with good elastic properties; however, it requires
more detailed studies related to spinnability according to blending of various kinds of fibers. The evolution
of spinning technology was focused on improved productivity with good quality; in addition, air vortex
spinning was recently invented and applied on the spinning factory as the facility with good productivity
and quality. More detail spinning technology according to the blending of various kinds of fibers on the air
vortex spinning system is required to obtain good quality yarns for high emotional fabrics. In this paper, the
physical properties of air vortex, compact and ring staple yarns using PTT/wool/modal blend fibers were
investigated with yarn structure to promote high functional PTT that includes fabrics for high emotional
garments. Unevenness of air vortex yarns was higher than those of compact and ring yarns; in addition, im-
perfections were greater than those of compact and ring yarns, which was attributed to a fascinated vortex
yarn structure. Tenacity and breaking strain of air vortex yarns were lower than those of compact and ring
yarns, caused by higher unevenness and more imperfections of air vortex yarns compared to compact and
ring yarns. Vortex yarns showed the highest initial modulus and ring yarns showed the lowest ones which
results in a stiff tactile feeling of air vortex yarns in regards to the initial modulus of yarns. Dry and wet
thermal shrinkages of air vortex yarns were lower than ring yarns. Good shape retention of vortex yarns
was estimated due to low thermal shrinkage.
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Table 1. Details of fiber characteristics and spinning process conditions

St Fiber characteristics Linear
innin, . . . . . -
pm /c g Blended | Blend | Fineness | Length |density | Carding Combing | Drawing |Roving Spinning
fibers | ratio (%) (d) (mm) (Ne)
PTT 30 1.2 38 speed (m/min):
Wool 30 43 38 20, speed speed Nozzle3 7?essure'
Air vortex 30, | (m/min.): - (/min): | — op ] :
Modal | 40 1.7 30 40 100 300 Nozzle dist. (mm):
20
PIT 30 12 38 grains/6y: | grains/6y: | grains/6y: Rom: 1%13(;?):0
Wool 30 45 38 20, 400 400 320 pm: ’
500 pressure:
Compact 30, speed speed speed Tpi: 3.6 kpa
40 (m/min.): | (U/min.): | (m/min.): ’ .
Modal 4 1. :
oda 0 7 30 40 400 300 0.7 T3]\:g[
PTT 30 1.2 38 grains/6y: | grains/6y: | grains/6y: ) .
20, 400 400 320 Rpm: Rpm:
. Wool 30 45 38 500 10,000
Ring 30, speed speed speed Tpi: T™:
40 (m/min.): | (U/min.): | (m/min.): ’ ’
Modal 40 1.7 30
ofa 40 400 300 07 38
—: Means skipping the procedure.
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Table 2. Details of the physical properties of yarn specimens
. Thermal
. Measpred Evenness Tensile property s ()
Specimens yarn linear pr— — =
dlongh @ o . . enacity reaking odulus
ty (Ne) | U% | Thin | Thick | Nep (eN) strain (%) (@/d) Dry | Wet
1 20's 19.1 10.61 8 21 4 308.3 7.54 114.0 23 4.6
2 v?riix 30's 28.8 13.93 322 178 29 181.6 6.00 88.7 2.2 39
3 40's 39.0 16.51 1027 596 193 113.0 5.68 83.6 1.8 3.0
4 20's 19.5 9.33 0 4 2 345.0 9.91 75.1 0.8 3.1
5 | Compact | 30's 30.1 11.06 8 12 9 220.8 8.82 60.5 0.2 3.0
6 40's 39.7 13.28 134 176 59 156.3 7.25 73.9 0.0 2.0
7 20's 18.6 9.67 1 4 2 404.1 11.47 61.9 34 6.4
8 Ring 30's 29.0 11.68 27 52 68 236.5 9.54 58.2 29 43
9 40's 39.3 14.29 272 328 473 152.2 7.93 52.8 1.8 4.0
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Fig. 1. Unevenness and imperfections of yarn specimens.
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Fig. 2. Microscopy photographs of yarn specimens.
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Fig. 3. Tensile property of yarn specimens.
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Fig. 4. SEM photographs of yarn specimens.
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