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Investigation on Glass Transition Temperature of Low Density
Polyethylene by the Characteristics of Temperature
Dependent Linear Expansion
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Abstract

As a preceeding work for the study on dielectric characteristics of a kind of low density
polyethylene introduced morphological change by mechanical method, glass transiticn
temperature which is regarded as a macroscopic aspect for relaxation of molecular chain
segments has been observed by means of temperature dependent dilatometric measurement.

The original specimen clearly shows two knees which correspond to two peaks (r and 3
peak) in the internal friction measurement, suggesting the existence of separated glass
transition temperatures at 150°k and 260°k respectively.

On the specimen irradiated to 100 Mrad both glass transition temperatures tend to shift
towards high temperature sides because of crosslinking by irradiation. Furthermore an
evidence can be seen that radiation effect, even in amorphous phase, is also selective
depending on slight morphological differences.

The specimen extended to four times in length shows a peculiar nature such as negative
linear thermal expansion coefficient increasing with temperature between 220°k and ambient
temperature and that this fact is interpreted by considering that ¢ axis of the lattice
aligns along the extended direction by drawing, further ¢ axis inherently possesses the
characteristics of negative linear thermal expansion coefficient.

For the observations that the relatively small positive linear expansion on the specimen
extended to ca. two times as well as the part below 220°k of the specimen extended to four
times, it is considered for the reason of the facts that the incompletely oriented region
indicated as the middle part of Peterlin’s model tends to restore partially to original arrange-

ment-a kind of phase transition-as increasing with temperature.
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Tersion Pendulum
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Fig. 7. Temperature Dependent Expansion or Contraction Characteristics of Lattice Distance a, b, ¢

in Polyethylene Crystal.
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