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The Plasticity, Electrical and Physical Properties of Synthetic
Rubber Compounds for Electric Wires

—— Effect of Rubber-Compound-Content in the Neoprene GNA Compounds ——

By Saburo Yamamoto and Sueo Ouchi
Hitachi Electric Wire Works, Hitachi, Ltd.

Abstract

The purpose of the research herein disclosed was to establish the most suitable
conditions under which the thermoplastic high polymer materials for electric wire
use should be extruded. In the previous report, the writers suggested that the
plasticity of thermoplastic materials might be represented by the three constants,
n, 7, and f, asserting at the same time that the plasticity of both polyvinyl chloride
and natural rubber compound could be represented as well by these three constants,
based on their theoretical research and experiments. Also, the relation between the
mixing rate of softener for the synthetic rubber, the three constants of its plasticity
and the electric properties of it was discussed experimentally.

In the present report, the relation between rubber content in synthetic rubber
compounds and their plasticity, electrical and physical properties is the subject of
discussion, which may be summarised as follows :

(1) The photographic observation of the distribution of flow lines of the Neo-
prene GNA compounds in the orifice has proved that the theory concerning
the extruded volume can apply to the rubber compounds.

(2) The three constants representing the plasticity varies with the rubber
content, and, especially, the value of »* shows a marked decrease with the
increase of the rubber content as shown in the attached table.

(3) According to the comparative study of the relations between the three
constants of the plasticity and the rubber content in the natural and synthetic
rubber compounds (Neoprene GNA), it can be said that the f, »*, and » change
in different ways, each with its own tendency.

(4) So far as the plasticity goes, the best result is derived when the natural

rubber and the synthetic rubber are given 50% and 45% rubber content
respectively.
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(5) The electrical properties change slightly with the amount of rubber content,

but the physical properties seem to have no definite connection with the

rubber content, and the compounds yield most favourable results in these

respects when given 44% rubber content.
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Table 1. Mixing Ratio of Testing Synthetic
Rubber (Neoprene GNA) Compounds
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Table 2. Flowing Volume of Synthetic Rubber

(Neoprene GNA) Compounds Vary-
ing the Rubber Concentration
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Fig.5. Comparison between the Observed
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Volume of Synthetic Rubber (Neo-
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Table 3. Plastic Flowing Constants of Syn-

thetic Rubber (Neoprene GNA)
Compounds Varying the Rubber

Concentration
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Table 5. Rubber Concentration and Volume
Resistivity of Synthetic Rubber

(Neoprene GNA) Compounds
S s S . N N L S ey

2 AL e i 3 #t (Q cm>a101 0)
(%) 30°C 40°C 50° C 60° C 70" C
56 42 17 1.3 3.5 2.0
44 | 72 | 28 | 13 | 6.8 3.7
36 | 100 | 42 | 20 | 9.5 4.7
30 150 58 | 27 14 7.3
(G H%EE|E D.C.100V, &EfF#, 1mn FTEEKEEE 700
B 32 2
2] 0 & fliza (47 vy GNA) Efitno
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Table 6. Rubber Concentration and Dielectric

Strength of Synthetic Rubber (Neo-
prene GNA) Compounds

Wk EE | o ARAR | BBEH e {2
| (%) (KV/mm) - (kV/mm)
56 211 | 1.9
| 14 23.7 | 1.4
Bl 36 23.7 | 0.8
| 30 22.6 2.5
| 56 20.0 0.6
44 20.2 1.2
. 36 21.6 | 0.9
30 21.7 0.9
56 20.9 1.3
44 21.1 | 1.0
B 36 922.2 1.1
30 22.0 1.4
| 56 16.5 1.8
44 19.3 2.3
£ | 36 21.1 1.3
30 20.0 r 1.8
| 56 19.8 0.8
44 19.9 0.8
# | 36 20.9 0.7
30 18.6 | 1.0

(3) BHE25mm (R=5mm), FZrAMIBIry Y aryifBE
500 V/s OiEfF 8, BEREZEIHE 68 OEEX vEl,

LI % EDThD RN AL EIL 5008 Tk 5,
HBHIAZF X509, [EX120.6~0.8mmEED {, DA (i
FL7, HlEEE L —10,0, 10, 40, 70°C cfFyy, 10°C
LT~y =2, 40°C L) i35 1 EESHh 8
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