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Synopsis

Radiation cross-linked coated wires have been widely used, particularly in the automotive industry.
With the recent proliferation of hybrid and electric vehicles, the need for high voltage and large
currents has led to an increase in the diameter of electrical wires, which has necessitated higher
acceleration voltages for electron beam processing systems (EPS) . Additionally, due to recent
shortages of construction materials and rising costs, miniaturization of the concrete shielding rooms
required for high-acceleration-voltage EPS has become an urgent issue.

In conventional design methods, detailed evaluation of shielding performance took a considerable
amount of time and lacked accuracy, which resulted in oversized components for safety. To address
this, we undertook a design aimed at reducing the amount of concrete used by performing radiation
shielding simulation analysis. We improved the methods for calculating very low dose rates that
decrease by more than 10 orders of magnitude as distance increases from near the radiation source,
enhancing both computation speed and accuracy. Thus, we established this method for accelerating the
design cycle, and using this approach, we developed a new structure for a hybrid shield-type EPS.

This paper reports on the design methods, presents the structure of the hybrid shield-type EPS and
actual measurement results, and gives an overview of future prospects.
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