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Abstract

A Study on the Scattered-rays from the Radiation Shielding Materials

Chang Kyun Kim, Joon Huh

Dept. of Radiotechnology, Junior College of Public Health
and Medical Technology, Korea University, Seoul, Korea

To shield the radiation, we can make use of various materials, but the scattered
rays can be caused by the shielding materials.

The degree of the scattered rays production is influenced by the nature of the shie-
lding materials and the energy of the radiation, therefore to choose the proper shieldi-
ng material is the most important matter in radiation protection.

Authors made an experimental study on the scattered rays generated from the sh-
1elding materials, and obtained the results as follows:

1. In the ranking of the scattered rays production:

Cement bricks, black colored fire bricks, and red colored fire bricks were marked
the first, the second, and the third ranking respectly, and the last order was lead
plates.

2. In the relative ranking of the scattered rays production by energy increase:

Lead plates were marked the first order, the next and third order were red colored

fire bricks and black colored fire bricks respectly,and cement bricks were marked
the last order.

3. The scattered ray ratio of lateral-back point per lateral point were generally decr-

eased by energy increment.

The diminishing orders were that lead plates were the first order, and the next
and the third order were red colored fire bricks and black colored fire bricks res-
pectly, cement bricks were marked the last order.
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Table 1, The Kinds and Average Density of Shieldi-
ng Materials

Shielding material Average density
Cement brick 1.85
Fire brick-red color 211
Fire brick-black color 1.95
Lead plate 11.25
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Fig. 1. Detection Method of Scattered-ray
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Table 2, Relative Scattered-Dose with Change in Energy at 90 ° point

\b____\Shlelding material Cement brick Fire brick-red color Fire brick-black color | Lead plate
Energy(kVp)
80 100 100 100 100
100 214 275 216 367
125 529 712 554 868
150 906 1211 917 1813
175 1443 1952 1453 2812
200 2114 3105 2234 4533
Table 3. Relative Scattered Dose With Change in Energy at 135 °point
Shielding materal . .
Cement brick Fire brick-red color Fire brick-black color Lead plate
Energy(kVp)
80 100 100 100 100
100 212 214 213 210
125 389 464 425 467
150 624 76 653 756
175 839 1014 925 1089
200 1114 1314 1213 1467
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Table 4 .Relative Scattered Dose with Different Materials at 90 ° point

Shielding material
Cement brick Fire brick-red color Fire brick-black color Lead plate
Energy(kVp)
80 175 100 150 38
100 136 100 118 45
125 132 100 117 46
150 131 100 115 52
175 129 100 110 54
200 123 100 112 57
Table 5. Relative Scattered Dose with Different Materials at 135 ° point
vhielding material Cement brick Fire brick-red color Fire brick-black color Lead plate
Energy(kVp)
80 129 100 114 69
100 120 100 113 67
125 108 100 105 65
150 108 100 104 68
175 107 100 104 69
200 109 100 105 71
Table 6.Relative Scattered Dose Ratio with Change in Energy(135°/90 °)
\ Shielding material Cement brick Fire brick-red cotur Fire brick-black color Lead plate
Energy (kVp)
80 257 350 267 667
100 240 273 262 364
125 189 232 206 323
150 171 208 189 252
175 149 182 172 233
200 135 153 145 194
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