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The Plasticity of Natural Rubber Compounds
for Electric Wircs

By Saburé Yamamoto and Sueo Ouchi

Hitachi Electric Wire Works, Hitachi, Ltd.

Abstract

As the insulating materials for electric wires, many high polymers including
natural and synthetic rubber, pelyvinyl chloride, polyethylene, ‘‘ Nylon’’, ‘“ Amilan”™
etc. are generally in use. These thermoplastic materials are made into the insulation
of eleciric wires through extruding methed.

With a view to searching out the best conditions for the extruding process,
therefore, the writers had made a study on the plasticity of polyvinyl chloride
compound for electric wires and reported in the previous issue on the three constants
of plasticity of polyvinyl chloride coempounds.

In this issue the writers publish his study on the plasticity of natural rubber
compounds, the main points of the study being those that follow :

(1) The result of the observation on the stream line distribution of rubber com-
pounds in the orifice, showed that the theory related to extruded volume can
be applied to the rubber compounds.

(2) It was ascertained from the result of the calculations of *‘ihree constants™
of many rubber compounds in which the components are varied, that as
smoke sheets and paraffin contents become greater the plasticity Increases,
but the plasticity decreases with the growth of carbon black content.

(3) The study of the dependence of plasticity on mastication for the constant
component revealed that the plasticity increases with the mastication time, and
its degree can be determined quantitatively from calculated value of * three
constants’’ of the rubber compound flow.
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Fig. 1. Extrusion Type Plastometer
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Table 2. The Mastication Time of Sample by Roll (min)
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Varying the Smoke Sheets Concentration
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47.6 520 | 15.1x10-9
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Table 5. Flowing Volume of Rubber Compounds
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Table 6. 3 Plastic Flowing Constants of Rubber
Compounds with Varied Concentration

— == =

oo o 3 W K
N ] 7* sec =i _f -
" | (kg/em*) | (kg/cm*)

3.606 1.325 | 0.234
3680 | 2781 |  0.305
3.732 | 13.20 |  0.401
3.776 | 32.21 | 0.467
2.877 0.884 | 0.246
2.747 0.642 | 0.228
2.651 0.517 | 0.204
2.583 0.389 } 0.162
2.264 0.356 |  0.101
2.318 0.549 0.130
C—10 2.434 0.714 0.160
C—20 2.773 1.290 0.174
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Table 8. The Mastication Time of Sample

by Roll (min)
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Table 9. Relation between Load and Flowing
Volume of Rubber Compounds with
Varied Premastication Time

of R R | i B OE

AREE | N5

| (kg/cm*®) | (sec) (cm?/sec )

. 476 345 23.2x10-7

w10 | 90 208 38.4x 10-5
b 2.7 155 51.5%10-5
85.2 | 118 . 67.6x10-7

7.6 | 228 . 34.9x10-5

%90 60.1 ‘ 152 | 52.5x 107
AT e | 109 | 73.2x10-
89.2 | 83.1 - 96.2X10-°

| 47.6 | 174 45.9% 1053

% gg| 601 | 109 73.1x10-?
SO I Y 77.4 103105
| mee 60.1 13310~
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I~ mgg | 57.2 140107
| 85.2 41.8 191105
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Table 10. Relation between Load and Flowing

Volume of Rubber Compounds with
Varied Milling Time

SR | 0 | H R o R
. e (kg/cm?) (sec) (cm3/sec)
47.6 | 118 67.4X 105

S 60.1 | 582 137105

¥ 2.0 | 32:2 247 x 102
85.2 , 18.1 440 x 103
47.6 | 109 13.1x10->
e oo| 601 | 5L3 156 10
= B 1Lt 26.4 . 302x10—5
85.2 145  550x10-
76 | 926 . 86.1x10-7
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| 85.2 12.2 6354 x 10>
47.6 638.0 116X 10—°
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Bt 72.7 17.0 470X 109
85.2 9.2 I 868 x 102
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Table 11. 3 FPlastic Flowing Constants of
Rubber Compounds Varying the
Premastication and Milling Time

11

"M o o 3 W K

; - | .

gﬂﬂ%%\\\\ | & | ( ]?g i ::(Ielflz*“’") o kg/cm?)
10 1.82 | 1.04 | 0.162
%20 1.63 0.58 | 0.122
= 50) 144 039 | 0.080
F—40 135 | 0.28 | 0.041
10 4.33 1.83 0.093
¥5—20 411 | 1.63 0.080
Bi—30 401 | 095 0.043
3.96 | 0.68 = 0.034
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