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Abstract Radiation shielding of affinity material, which is widely used in medical institutions, is made
in sheet form and is mainly applied to apron. Shielding performance is presented based on lead
equivalent, and is presented as 0.25-0.50mmPb. In the case of shielding materials where lead is used
as the main material, the shielding performance can be adjusted by thickness due to the excellent
machinability of lead. However, eco-friendly shielding sheets are difficult to control shielding
performance based on thickness criteria as shielding performance varies depending on the content of
shielding materials, the properties of polymeric materials that are base materials, and the technical
differences in the process. In this study, shielding sheets were manufactured based on thickness to
solve these problems and the shielding performance was compared in this study. As a result, it was

shown that the laminated structure shielding sheet was more effective.
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Fig. 1. Sheet Process with Thickness Adjustment

Fig. 2. Calender process technology through constant
speed rotation
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Fig. 3. Evaluation of Radiation Shielding Performance of
Shielding Sheets
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Table 1. Fabrication composition of radiation shielding
sheet
Characteristic Value
Sheet structure Single structure
Shielding material Tungsten
Mixing ratio (Polymer:Tungsten) 1:3
Final sheet weight (kg/m? 1
Final sheet thickness (mm) 0.3
Solvents (g) 1.2
Polyurethane (g) 23.4
Tungsten(g) 70.2
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Fig. 4. The appearance of the final shielding sheet
((@) and (c) are a stacked structure of 5 sheets and 3 sheets,
respectively, and (b) and (d) are sheets made of 1 sheet with
the same thickness)

(b) Shielding sheet cross—section image of 1.5mm single structure

Fig. 5. Structure of the shielding sheet's internal
SEM photo
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Table 2. Result of the radiation shielding sheet tests

[60kVp]

Material Thickness Exposure Shield

(mm) M(mR) SD ratio(%)
Nothing - 91.42 0.14682
Sheet 1 0.30 65.35 0.05044 28.52
Sheet 2 0.60 50.21 0.03323 45.08
Sheet 3 0.90 38.41 0.02835 57.99
Sheet 4 1.20 2294 0.03976 74.91
Sheet 5 1.50 16.64 0.02538 81.80

*M:Average, SD:Standard Deviation
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Table 3. Result of the radiation shielding sheet tests

[60KVp]
) Thickness Exposure Shield
Material s
(mm) M(mR) SD ratlo(A))
Nothing - 9142 | 002934
Double 3 1.00 M2 | 001732 | 8502
Sheet
Double 5 150 2181 | 002786 | 76.14
Sheet

Table 4. Result of the radiation shielding sheet tests

[100kVp]

Moterial Thickness Exposure Shield

(mm) M(mR) D ratio(%)
Nothing - 3084 | 002193
Sheet 1 030 24854 | 0.02610 19.41
Sheet 2 0.60 20954 | 002188 32.06
Sheet 3 0.90 160.21 | 0.01855 48.05
Sheet 4 1.20 11015 | 0.03523 64.28
Sheet 5 1.50 8485 | 0.03371 72.49

Table 5. Result of the radiation shielding sheet tests

[100kVp]
. Thickness Exposure Shield
Material -
(mm) M(mR) D ratio(%)
Nothing - 308.4 0.03195
Double 3 1.00 16802 | 002449 | 4552
Sheet
Double 5 150 9054 | 002691 70.64
Sheet
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