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Fundamental Researches on the Continuous Vulcanization of
the Rubber Insulated Electric Wires

By Saburo Yamamoto and Akira Ise
Hitachi Electric Wire Works, Hitachi, Ltd.

Abstract

In the previous issue, the writers reported on the leakage stopping apparatus
for the continuous vulcanization process. In this paper the writers deal with the
conditions for vulcanization of rubber in the rising temperature in the continuous
vulcanization machine, which represent the most important problem in the high
temperature vulcanization. The summary of the writers’ study on this subject 1s

as follows:

(1) From the constants of the specific heat, thermal conductivity and surface
thermal conductivity of the rubber insulator, the writers induced the follow-
ing formula which could serve to convert the conductor diameter of rubber
insulated wire into the diameter of rubber insulator.

dep' < CP oDy
hpepeCp

y

where, D, d=diameter of rubber and conductor

o, p=density of rubber and conductor
Cp, Cp'=specific heat of rubber and conductor

h,, h, =surface thermal conductivity of rubber and conductor

(2) The writers calculated the ratio of vulcanization in the rising temperature

of various rubber insulated wires, using the following equation.
r=md-+nt

where, -—converted time of vulcanization, d=diameter of conductor,

{—thickness of rubber insulator, m, m—constant

For example, representative rubber insulated wires were proved to have the

constants,
m—=—0.081~0.090, »=0.20~0.30

provided that the temperature was 170 °C and the steam pressure was
3 kg/cm?.
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Relation between Temperature at
the Center of Rubber Layer and
Heating Time
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Fig. 1.
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Fig.2. Relation between Thermal Con-

ductivity at the Surface and

Vapour Pressure
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Fig.3. The Effect of the Time to the
Vulcanizing Temperature
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Table 7. Relation between Converted Diameter, Ratio of Vulcanization and
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