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The Evaluation of Performance and Usability of Bismuth, Tungsten Based Shields

Hoon-Hee Park

Department of Radiological Technology, Shingu College

Abstract Lead apron is harmful to the human body because it is made at heavy metals, and when worn for long periods
of time, it causes pain. Therefore, this paper intended to improve the defects of lead apron by using new material shields,
For the comparative evaluation of lead and new material shieldes, the shielding rate and weight were measured and tested
based on lead 0.5 mmPb. The rate of shielding was 97% based on lead at 0.5 mm thickness, while The new material shield
T3 showed similar shielding rates as lead in 8 layers, and in T2 these values were measured in 11 layers. In addition, similar
shielding rate was measured in 12 layers at B2, and 8 layers in BF, and 4 layers in BF,. Comparing the weight of cases when
commercialized with apron, T3, T2 and B2 were heavier than lead apron. But BF, BF, were lighter than the lead apron,
Based on the results of the experiment, T3 and T2 can be used as an alternative to lead if human or environmental hazards
are considered a priority, However, BF and BF, should be used if the reduction of external exposure is considered a priority,
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Table 1, Composition of the new material shield
T3 T2 B2 BF BF»
Thickness
0.26 0.21 0.23 0.03 0.05
(mm)
Weight
725 604 590 68 113
(g/SQM)
Material _ . . .
(Main) Tungsten 50% Tungsten 50% Bismuth 50% Bismuth 30% Bismuth 50%
ail
- High level of Flex
- Low level of flex cracking resistance cr.ackmg resistance - Film t?/pe .
L . ; - High level of . - Adhesive function
Characteristics - Low level of abraison resistance . . - Film type )
o . abraison resistance added(for high
- Excellent performance of radiation protection i i
- High performance of frequency heating)
radiation protection
¥
A B C D E

Fig. 1. Tungsten, Bismuth based shields(A: T3, B: T2, C: B2, D: BF, E: BFy)
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Fig. 2, X-ray Generator(General X-ray System CS-60,
DK Medical Seoul, Korea)

Fig. 3. Semiconductor Detector(Piranah Dosimeter,
RTI Electronics, Molndal, Sweden)
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Table 2, Shielding rate of lead 0.5 mmPb

0.5 mmPb S0 & Am|E, AlaA) AsiAE E HolA
olo} GAkEE TS 2ok, dF TAelMe] BAS
AAH L o] gslo] Bhlaisry.

1) #og W
ik Al AuAle] Aage vlaslr] 918 whed) 7
2712 0.5 m FAle) WS 53] 245 o B A
& 2A35930(Table 1), Al4A] 21HA|(T3, T2, B2, BF,
BR)E S & Aul gl uwslr, 24E ks 74 7]
b AlaeA) Aol dal ge w zhew A%

%) 57 Wl
(1) 2 e £ v
g3 AaA) AeiR|e] LA wsl] 918 10 X 10 em
o) )2 Al AAALR LAS 25,

(2) AR AsEo 2 gah Ag A FA Hlm
I AR A7 AL RO = A A g A
A S gla WA Y WAl ARE 2
SFAKSE 110 X 60 cm WAL 7|&F0 2 s}t 10 X 10 cm
o %% AAAL 6650l BTER, ZAT 2 248 1A
of Ajug vlIE Bo) Qe Aukgt =, Wt fARE Ao

27 AAe) FAS Agsto] Wt

. 2

1. XHE Hlw

Wk Al 2 A e] ZulE BlaE f1s) 0.5 mPbe T
= 712 R st AulEs 53] SASITHTable 2).

Thickness - Lead —
Absorption Dose (¢«Gy) Shielding rate (%)
54.69 96.98
54,95 97.01
0.5mm 54,73 97.01
54.52 97.02
54,63 97.02
Average 54,70 97.01
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Table 3, Tungsten, Bismuth materials based shields

Type Layer Absorption Dose(«Gy) Shielding rate(%)
1 (99.10 61
2 410.72 78
3 265.54 85
- 4 185.36 90
5 133.74 93
6 101,94 94
7 75.338 96
8 51.626 97
1 872.36 52
Tungsten Base 2 548.28 70
3 399.48 78
4 296,24 84
5 229.44 87
T2 6 181.98 90
7 144,10 92
8 115.15 94
9 84,812 95
10 68.28 96
11 57.94 97
1 746,90 59
2 484.94 73
3 337.52 82
4 267.84 85
5 210,56 89
6 171.94 91
b2 7 143,98 92
8 119.84 93
9 97.87 95
10 82,92 95
11 04.89 9
Bismuth Base 12 2333 7
1 153.94 92
2 128.10 93
3 113.20 94
BF 4 102,70 94
5 89.40 95
6 69.90 96
7 66.20 9
8 48,04 97
1 123.84 93
2 100,22 94
BF,
3 74.97 96
4 61.80 97
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Fig. 4. Comparison of the weight of a shield with dismensions
of 10 x 10 cm
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Fig. 5, Comparison of the weight of a shield with dismensions
of 10 x 10 cm

Table 4, Comparison of the weight for apron

Type Weight(g)
T3 4,752
T2 4,752
B2 4,356
BF 739.2
BF, 871.2
Y A e 7 Qloh R o Al ARt
2HG-8 o FAIR QIS = A A o4 Aeke] glo] o
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