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Plasticity of Polyethylene

By Saburo Yamamoto, D.Sc.
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

In the present report, the three constants of various imported polyethylenes
and the relation between the viscosities of extrusion type plastometer and of
compression type plastometer are dealt with in way of the comparative study,

as summarized as follows:

(1) The photographic observation of the distribution of flow lines in the
orifice of extrusion type plastometer has proved that the theory con-
cerning the extruded volume can be applied to the polyethylene.

(2) According to the three constants of the plasticity for polyethlene, it
was found that the plasticity are in the same order for DE-3401, DE-
3422, DE-6401, DE-6408, but Z 3859, Alathon, DE 6603 are different from

the formers.

(3) Relation between flowing time and absolute temperature of polyethylene
over the range from 130 to 230°C can be represented by the following

formula.
Y

logf:——-T —f3

Where, {=flowing time,

T—=absolute temperature,

«, f—constants.

Furthermore, it was found in his experiment that the activation

energy 1s about 12.9 kcal/mol.

(4) It is induced from the relation between plasticity and temperature for
polyethylene (DE-3401) that the value of y is 41.7x102sec (kg/cm?) at

130°C, but it decreases to 4.3 1073

sec (kg/cm) at 210°C (about 1/10).

(5) As for polyethylene (DE-4301) at 130°C, the viscosity of plastometer is
5.17 x10°~2.50 X 10° (poise) over the weight range from 1.44 to 5.4kg/cm?®.
Also, the viscosity decreases with the increase of the weight.
(6) On the other hand, the viscosity of extrusion type plastometer is 0.0417
sec (kg/cm?), where the weight ranges from 10.8 to 65.7 kg/cm®.
Thus it can be concluded that the viscosity of plasometers of both types is
nearly equal so far as the conditions imposed are the same.
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