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Effects of laminated structure and fiber coating on tensile strength
of radiation shielding sheet
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Abstract Recently, radiation shielding sheets made of eco-friendly materials have been widely used in
medical institutions. The shielding sheet is processed into a solid form by thermoforming by mixing
a shielding material with a polymer material. The base is resin-based and has a limit in tensile strength,
and for this purpose, fibers such as non-woven fabrics are used on the surface. The shielding sheet
process technology has a problem in that the tensile strength rapidly decreases when the content of
the shielding material is increased to increase the shielding performance. In order to improve this, this
study intends to compare and evaluate the method of laminating and coating the fibers in the sheet
process. In comparison of the three types of sheets, there was no difference in shielding performance
between the fiber-coated sheet and the compression sheet, but there was a large difference in tensile

strength.
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(c) Fabric laminating process

Fig. 1. Binder surface coating process and compression
molding process
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Fig. 2. Measuring arrangement for radiation shielding

Fig. 3. Tensile strength test method
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Table 1. Result of the radiation shielding tests

[100kVp]
Polymer Sheet Coating Sheet Lasmhleneatte
Thickness 0.3mm 0.42mm 0.49mm
IRD D SR D SR D SR
52.55 12.09 | 77.0 | 11.95 77.3 912 | 826

* |IRD means Average lrradiation Dose.[Unit: mR]
* TD means Average Transmission Dose.[Unit: mR]
* SR means the shielding rate of Sheet[Unit: %]
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Table 2. Tensile strength result by shielding sheet

Shielding Polymer . Laminate
Sheet Sheet Tty Sz Sheet
MPa 65 200 280
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(a) Polymer—based shielding sheet

(c) Shielding sheet with fabric of laminated structure

Fig. 4. Shielded sheet cross section
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