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Abstract — The purpose of this study was to investigate the structural characteristics, mecha-

nical properties, and stress-relaxation behavior of PET filament, which were prepared at various
spinning speeds(1650, 3300, 4500, 5000, 5500, and 6000 m/min) and anneal(120C, 20 min
& 150C, 40 min). In 4500 m/min of spinning speed the crystallinity, crystallite size, and degree

of orientation of PET filament rapidly increased. By increasing spinning speed, the temperature

dependence of stress-relaxation sharply decreased. Same results were obtained from heat-trea-

ted samples. As a result, activation energy for stress-relaxation increased with the crystallinity

and spinning speed.
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Voltage 36 kV
Current 16 mA
Scanning Speed 1 deg./min.
Feeding Slit 2.0 mmo
Receiving Slit 1.5 mmo
Time Constant 1
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Fig. 1 Crystallinity of PET filament vs. spin-

ning speed at two different annealing

conditions.
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Fig. 2 Crystallite size of PET filament vs. spin-
ning speed at two different annealing

conditions.
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Fig. 3 Crystalline orientaion of PET filament
vs. spinning speed at two different an-
necaling conditions.
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Fig. 4 Initial modulus of PET filament vs.
spinning spced at two different annea-
ling conditions.
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Fig.5 Yield stress of PET filament vs. spin-
ning speed at two different annealing

conditions.
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Table 1. Activation energy of PET filament
with spinning speed(kcal/mol)

Spinning Speed | original | Annealed Filament
(m/min.) Filament | (40min. at 150C)
1,650 32.12 -
3,300 34.08 38.96
4,500 36.02 40.89
6,000 39.40 45.76
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Fig. 6 Stress relaxation curves of PET
filaments prepared at various spinning
speeds
(A : original, B : Annealing 40min. at
150C C)
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Fig. 8 Activation energy vs. crystallinity of
PET filaments prepared at several spin-
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