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TSDCs and Crystallization Characteristics of Polyethylene Films
Influenced by Film Manufacturing Processes
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The correlation between the Thermally Stimulated Discharge Currents (TSDC) and crystalliza-
tion of the press-formed sheet of high density or low density polyethylene (HDPE and LDPE)
was studied related with various film manufacturing procedures, such as different cooling rates,
forming pressures and surface covering materials.
ined. TSDCs, X-ray diffraction patterns and specific gravities were studied for the film of the
Slow cooling rate or small forming pressure produced a large crystallinity and in-
Peak temperature of TSDCs became lower with increasing of film

Thermal annealing effects were also exam-
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Fig. 1 Film manufacturing press unit.
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Table 1 Physical properties of LDPE and HDPE

pellets.
wE MFR* Al
(g/cm®) (g/10min) ATE  (C)
LDPE 0.920 1.1 50, 000 120
HDPE 0.953 0.8 169, 000 135

*: Melting Flow Rate
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Fig. 2 X-ray diffraction patterns of films (40 #m)
with different cooling rates.
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Fig. 3 X-ray diffraction patterns of HDPE films (40
pm) with different pressures.
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Table 2 Crystallinity and annealing temperature
for LDPE and HDPE films.
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110 46 34
100 40 41
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Fig. 4 X-ray diffraction patterns of annealed HDPE

films (45 pm) at 120°C for 12, 24 and 60 hours.
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Fig. 5 X-ray diffraction patterns of annealed HDPE
films (65 #gm) at 120°C for 20 minutes, 1 and
6 hours.
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Fig. 6 TSDCs of LDPE and HDPE films (40 zm)
with fast or slow cooling.
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Fig. 7 TSDCs of HDPE films (30 pgm) with different
pressures.
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Fig. 8 TSDCs of annealed LDPE and HDPE films
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Fig. 9 TSDCs of annealed HDPE films (45 #m) for
12, 24 and 60 hours.
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Fig. 10 TSDCs of annealed HDPE films (65 #m) for
20 minutes, 1 and 8 hours.
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Fig. 11 TSDCs of fast cooled HDPE film (40 #m)
after melting at 180°C for 20 hours.
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