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Fig. |  The non-isothermal DSC curves of PET fibers at
different draw ratios
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Fig. 2 The isothermal DSC curves of PET fiber at dmw
ratio 2.314
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Fig. 3 The graphic multipeak resolution results of PET fibers
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Dots were experimental data obtained from DSC curves; Dashed line were resolved peaks and solid line were predicted data.

a} PET fiber at draw ratio 2.314; b)PET fiber at draw ratio 2.771
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Fig. 4 Relative degree of crystallinity as a function of temperature for the nonisothermal crystallization of PET fibers

Dots were experimental data obtained from DSC curves; Solid line were predicated data.

a) PET fiber a1 draw ratio 2.314; b)}PET fiber at draw ratio 2.771

Table 1 The kinetic parameters of nonisothermal crystallization of PET fibers at different draw ratios obtained by the new method

Draw ratios Parameters Process 1 Process 2 Process 3
Ko(min™'} 1.1 x 10" 3.9x 10 2.0x 10
A 4.22 0.80 3.14
2.314 E4/R{K) 1.4x10¢ 1.3x10* 1.3x 10*
@ 0.05 0.63 0.32
Ky(min~") 7.1% 10V 2.4 % 10" 9.2 x 10"
n 2.02 0.80 1.76
2.771 E R(K) 1.3x 10 1.2x 10" 1.3% 10*
@ 0.18 0.62 0.20
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Fig. 5 The calculated curves of nonisothermal crystallization of
of PET fiber at draw ratio 2.314 obtained by different methods.

Dots were experimental data obtained from DSC curve; Lines
were predicted data.

a) The new method; b) The literature!®! method; ¢ )} The

literature! ™! method
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Fig. 6 The temperature dependence of the rate constant of
erystallization of PET fiber a1 draw ratio 2. 314 and isotropic
PET fiber
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KINETICS OF NONISOTHERMAL CRYSTALLIZATION OF UNIAXIALLY
ORIENTED POLY(ETHYLENE TEREPHTHALATE)

REN Mingiao, ZHANG Zhiying, ZHAOQ Jiasen, WU Shizhen
( School of Materials Science and Chemistry Engineering , Tianjin Polytechnic University, Tianjin  300160)

Abstract The crystallization process of uniaxially oriented poly(ethylene terephthalate ) (PET) was investigated by
using DSC with a constant heating rate. The cold crystallization thermograms of uniaxially oriented PET exhibit
multiple-overlapping peaks . This phenomenon was also confirmed by the isothermal DSC studies. A new method was
proposed to obtain the crystallization kinetic parameters of polymers from the complicated DSC curves. The result
indicated that the theoretical curve calculated from the new method shows a better agreement with the experimental
data than that from the other methods. The crystallization process of uniaxially oriented PET was analyzed by using a
model that involved three differemt erystallization mechanisms depending on different temperature ranges . The whole
crystallization process of uniaxially oriented PET comsists of three sub-processes. Crystallization mechanism was
explained based on the change of the Avrami exponent and mass fraction of every sub-process with draw ratio.

Key words Uniaxially oriented poly(ethylene terephthalate), Crystallization kinetics, Nonisothermal

crystallization, Kinetic parameter



