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In the manufacturing industry, a MES (Manufacturing Execution System) is
becoming indispensable for solving various problems. In the manufacturing
process for insulated cables, the optimal conditions for obtaining consistent
quality have generally been determined using a CAE (Computer Aided
Engineering) approach. However, this does not take into account changes in
temperature and humidity over time, or equipment deterioration, all of which
affect characteristics such as the tensile strength and elongation of the coating
material. The present study investigated the incorporation of a MES into the
manufacturing process, and the improvement in quality that was achieved. By
combining data collection by the MES and CAE analysis, improvements in tensile
strength and elongation of 14% and 10%, respectively, were realized. Furthermore,
by sequentially performing similar data analysis, we were able to develop and
commercialize a technique for predicting the tensile characteristics of the entire

length of a cable.
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Kneading performance

= Structure optimization to
prevent insufficient kneading.

= Optimization of kneading time
and temperature.
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Polymer flow by screw

Running direction

= Structure optimization to

prevent insufficient kneading.
= Derive temperature and pressure.
= Impact of screw wear.
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Cooling performance of cylinder

Polymer flow in cross head

= Structure optimization to prevent
weldline & scorch

Temperature of cable in
cooling water tank
= Required tank length for high running speed.,

= Temperature difference between
inner core and cable surface.
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= Temperature conditions . 4
for suppression of polymer self-heating.| high-temperature drying room

% Running direction

Cable temperature in

= Optimization of temperature
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lack of cross-linking.

m Example of CAE technologies in electric wire and cable production department
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m Schematic diagram of cable extrusion process
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m Concept of full-length quality prediction
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(b) Examples of Influencing factors for elongation

(a) Examples of Influencing factors for strength
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