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ABSTRACT: Very low density polyethylene (VLDPE) films were prepared by quenching the
pressed melt in ice water. The films were drawn with universal testing machine under con-
stant temperature at four different temperatures, 30, 60, 80, and 110 C. Thermal, mechanical
properties, grossity, and gas permeability of the drawn VLDPE films as a function of draw
ratio were investigated to examine their applicability to packaging. The films showed two
melting peaks, ie., low temperature endotherm (LTE) and high temperature endotherm
(HTE). The melting temperatures were increased with the draw ratio and the drawing tem-
perature. The mechanical properties of the VLDPE film drawn at 80 °C were superior to
those drawn at 110 'C. The grossity and gas permeability of the VLDPE film drawn at 110 C
were found to be best among the drawn films.
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Table 1. Characteristics of the Polymers Used

density comonomer average molecular

materials g/cm® content, mole%  weight, M, manufacturer
Norsolor
VLDPE 0881 20 85000 Chem. Co.
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Figure 1. Draw efficiency vs. draw ratio for VLDPE
films drawn at 30 C(O), 60 C(»), 80 C([)). and
110 C(@).
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Table 2. Thermal Properties of Drawn VLDPE
Films

draw draw T C°

. 4H; /g
ratio temperature, 'C LTE® HTES :

undrawn - 87.3 117.6 70.56
30 91.3 117.6 73.50

2 60 92.3 118.0 73.50
80 93.0 118.1 79.38

110 93.5 118.3 82.32

30 92.2 117.8 76.44

4 60 93.3 118.3 79.36
80 93.7 118.2 85.26

110 94.4 118.3 89.37

30 93.1 118.0 82.32

60 94.0 118.2 85.26

6 80 94.7 118.4 91.14
110 95.5 118.3 95.55

30 94.6 118.4 82.32

60 95.8 119.2 91.14

8 80 96.1 120.5 98.49
110 97.2 121.2 96.43

30 95.4 119.3 88.20

60 96.2 120.5 94.08

12 80 97.3 121.8 102.90
110 - 122.1 101.43

30 95.8 119.5 94.08

60 97.6 121.4 99.96

16 80 98.5 123.3 111.72
110 - 123.5 106.42

¢ To(C) - Melting  temperature, PLTE : Low temperature
endotherm, “HTE : High temperature endotherm, ¢ 4H( |
(J/g) : Total calories for fusion.
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v, . Surface energy of lammellae
4 H, : Heat of fusion per unit volume
¢ © Thickness of lamellae
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Figure 2. Percent crystallinity vs. draw ratio for
VLDPE films drawn at 30 'C(C), 60 C (&), 80 ‘C([]),
and 110 C(@).
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Figure 3. Tensile strength vs. draw ratio for VLDPE

films drawn at 30 C(O), 60 C(2), 80 (D). and

110 C(@).
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Figure 6. Grossity vs. draw ratio for VLDPE films
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Figure 7. Gas permeability vs. draw ratio for VLDPE
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