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ABSTRACT

Lead(Pb), which is currently mainly used for shielding purposes in the medical radiation, has excellent radiation
shielding functions, but is continuously exposed to radiation directly or indirectly due to the harmfulness of lead
itself to the human body and the inconvenience caused by its heavy weight. Research on shielding materials that
are human-friendly, lightweight, and convenient to use that can block risks and replace lead is continuously being
conducted. In this study, based on the commonly used polyethylene terephthalate (PET) film and the fabric
material used in actual radiation protective clothing, a multi-layer thin film was realized through sputtering and
vacuum deposition of bismuth, tungsten, and tin, which are metal materials that can shield radiation. Thus, a
shielding film was produced and its applicability as a radiation shielding material was evaluated. The radiation
shielding film was manufactured by establishing the optimized conditions for each shielding material while
controlling the applied voltage, roll driving speed, and gas supply amount to manufacture the shielding film. The
adhesion between the parent material and the shielding metal thin film was confirmed by Cross-cut 100/100, and
the stability of the thin film was confirmed through a hot water test for 1 hour to measure the change of the thin
film over time. The shielding performance of the finally realized shielding film was measured by the Korea
association for radiation application (KARA), and the test conditions (inverse wide beam, tube voltage 50 kV, half
layer 1.828 mmAl) were set to obtain an attenuation ratio of 16.4 (initial value 0.300 mGy/s, measured value 0.018
mGy/s) and damping ratio 4.31 (initial value 0.300 mGy/s, measured value 0.069 mGy/s) were obtained. by
securing process efficiency for future commercialization, light and shielding films and fabrics were used to lay the
foundation for the application of films to radiation protective clothing or construction materials with shielding
functions.
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II. MATERIAL AND METHODS
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(a) PET(188um) Bismuth / Oxide multi-layer thin film

(b) Bismuth coating fabric by thickness

Fig. 4. Shielding Film Samples along Substrate.

(b) 0.3 M/min, thickness 80 nm
Fig. 5. Oxidation Film Thickness by Roll Driving Speed.
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