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Table 1  Mechanical properties of heat-drawn fiber (A) and Laser
radiation-drawn fiber (B)

Bresking Initial
tenacity modulus
(GPa) (GPa)

Breaking
Lase-5
(GPa) ~ 'oughness
(GPa)

Elongation at
break (%)

A 0.69 16.6 0.65 0.026 6.2
B 0.80 14.9 0.63 0047 9.2
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Table 2  Morphological parameters of heat-drawn fiber (A). Laser
radiation-drawn fiber { B) and the re-drawn fibers of B with the elongation
of 3% (B-1)}, 5% (B-2} and 8% {B-3) at room temperature

Apparent crystallite

size (nm) £.(105) An p(gicmz)
Lo Low
4.23 3.77 0.94 0.215 1.3719
B 4.86 6.49 0.94 0.211 1.3867
B-1 4.91 6.50 0.94 0.207 -
B-2 4.98 6.62 0.94 0.206 -
B-3 5.01 6.58 0.94 0.211 -
B
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Fig. 1 Equatorial X-ray diffraction profiles of heat-drawn

fiber {A) and Laser radiation-drawn fiber (B)
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Fig. 2 DSC curves of heat-drawn fiber (A) and
Laser radiation-drawn fiber (B}
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Fig. 3 Stress-strain curves of heat-drawn fiber (A) and
Laser radiation-drawn fiber (B)
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Fig. 4 Modulus-strain curves of heat-drawn fiber (A},
Laser radiation-drawn fiber (B} and the re-drawn fibers of
B with the elongation of 3% (B-1), 5% (B-2) and 8%
(B-3)
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STRUCTURE AND PROPERTIES OF POLY( ETHYLENE TEREPHTHALATE)
FIBER DRAWN UNDER LASER RADIATION

LI Yuanjie', LI Xin’, SONG Qing’, WU Liheng’, WU Dacheng'
(' Institute of Textile , Sichuan University, Chengdu 610065)(} China Textile Academy, Beijing 100025)

Abstract The effect of heating modes in drawing process on the structure and properties of PET fibers was
investigated . Sample B was prepared by drawing amorphous as-spun PET filaments under laser radiation. A CO,
laser (A =10.6 pm, 30 W) was used for this purpose, and the diameter of its radiation area was about 3 mm. The
feeding speed of the filaments was 50 m/min, and the draw ratio was 5.0. Sample A was prepared under the same
conditions except the heating mode, the filamenis were heated by hot mlls. Some difference in structure and
mechanical properties were found for the two samples. Sample B exhibited high tenacity (0.8 GPa), elongation
(9.2%) and toughness (0.047 GPa). The latter was about 1.8 times as high as that of sample A. Both of the
samples were obviously oriented . WAXD and density measurements showed the crystallinity and the crystallite size of
sample B were larger than those of the sample A.
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