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ABSTRACT

Instead of lead, we intend to develop shielding materials for morphological implementation by mixing barium
sulfate, an eco-friendly substance, and PLA filament, a 3D printer material. The environmental substance, barium
sulfate powder and PLA filament, a 3D printer material, were used, and the shielding was made with a 3D
printer after being fused into an extruder to mix the powder powder of barium sulfate with PLA. To check the
mixing ratio of barium sulfate powder and PLA filament, the mixing input was analyzed, and the absorption dose
by thickness according to barium sulfate content was obtained to check the shielding function of the mixed
shielding. In the evaluation of the mixture of sulfate barium powder particles and PLA filaments, it was mixed
in the most appropriate proportion when the content was 30% in the apparent and electron microscopic
observation photographs. In the absorption dose results by thickness according to barium sulfate content, the
difference between the content of 0% and the content of each % was greatest at 0.5 cm in thickness and the
lowest dose value at 3 c¢m in thickness when the barium content was 30%. In addition, as the barium content
began to increase at 30%, the absorbed dose value increased again. Instead of conventional lead, barium sulfate,
an eco-friendly substance, could be mixed with PLA, a filament material, to create morphological shielding. Based
on this study, it is expected that the mixing ratio of barium to the mixture is the most appropriate 30%, and will
be used as the basis for the implementation of morphological shielding using 3D printers in the diagnosis and

treatment section.
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I, MATERIAL AND METHODS
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Fig. 1. Materials for fabrication of mixtured radiation
shield. (a) PLA pellets, (b) barium sulphate
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Fig. 2. Devices for fabrication of mixtured radiation

shield. (a) Filament Extruder (b) 3D Printer (Machine
Parameters).
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Fig. 4. Barium mixture shield.
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Fig. 5. Barium mixed shield with 0.5cm and lcm per
each %.
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Fig. 6. PLA Scanning Electron Microscope
Magnification Photo.
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Fig. 7. 30% mixed particle size barium scanning
microscope magnification photo.
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