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ABSTRACT
The beam dump is the essential component for the good beam quality and the reliable
performance of the proton accelerator. The beam dump for a 20 MeV and 20 mA proton
accelerator was designed and manufactured in this study. The high heats deposited, and the large
amount of radioactivity produced in beam dump should be reduced by the proper heat sink
structure. The heat source by the proton beam of 20 MeV and 20 mA was calculated. The
radioactivity assessments of the beam dump were carried out for the economic shielding design
with safety. The radioactivity by the protons and secondary neutrons in designed beam dump
were calculated in this sturdy.

The effective engineering design for the beam dump cooling was performed, considering the
mitigation methods of the deposited heats with small angle, the power densities with the stopping
ranges in the materials and the heat distributions in the beam dump. The heat sink structure of the
beam dump was designed to meet the accelerator characteristics by placing two plates of 30 cm
by 60 cm at an angle of 12°. The highest temperatures of the graphite, copper, and copper faced
by cooling water were designed to be 223°, 146°, and 85°, respectively when the velocity of
cooling water was 3 m/s.

The heat sink structure was manufactured by the brazing graphite tiles to a copper plate with the
filler alloy of Ti-Cu-Ag. The brazing procedure was developed. The tensile stress of the graphite
was less than 75% of a maximum tensile stress during the accelerator operation based on the
analysis. The safety analyses for the commissioning of the accelerator operation were also
performed. The specimens from the brazed parts of beam dump structure were made to identify
manufacturing problems. The soundness of the heat sink structure of the beam dump was
confirmed by the fatigue tests of the brazed specimens of the graphite-copper tile components
with the repetitive heating and cooling.

The heat sink structure developed in this study can be applied to plasma facing components,
collimators of accelerator and dumps for experimental targets to resolve high heat loads and to
reduce high radioactivity.
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