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ABSTRACT

In this study, the shielding rate of major X-ray protective equipment used in the medical environment was
calculated using X-ray spectrum data emitted from the diagnostic X-ray generator of The Institute of Physics and
Engineering(IPEM) Report-78, and the applicability of radiation protection was investigated. Radiation shielding
rates were calculated through reduction rates of air-kerma and total intensity for lead apron (0.3 mmPb), thyroid
shield (0.5 mmPb), lead goggles (0.5 mmPb), and lead glass (1.8, 2.7, 3.3 mmPb) used for diagnostic X-ray
protection. As a result, the shielding rate calculated as the air kerma reduction rate ranged from 96.31 to 100%
at 80 kV, and 90.35 to 100% at 120 kV. In addition, the results of this calculation were well matched with the
results of previous studies measuring the actual shielding rate, and it is expected that the X-ray spectrum data of

IPEM Report-78 can be used for radiation protection.
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I. INTRODUCTION
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II. MATERIAL AND METHODS

1. IPEM Report-78
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Table 1. Target Angle and Total Filteration.

X-ray system Target angle Total filteration

N=11 11.73+0.47 2.52+0.24
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[I. RESULT & DISCUSSION
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Fig. 1. X-ray Spectra according to Lead Equivalent of
Protective Instruments(80 kV).
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Fig. 2. X-ray Spectra according to Lead Equivalent of
Protective Instruments(120 kV).
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Table 2. Air kerma, Energy Mean and Total Intensity of X-ray Spectra
Tube Lead equivalent of Protective Instruments
Potential 0.0 mmPb | 03 mmPb | 05 mmPb | 1.8 mmPb | 27 mmPb | 3.3 mmPb
Air kerma 80 kV 161.2000 5.9500 1.9200 0.0089 0.0004 0.0001
(uGy/mAsmm’) 120 kv 304.7000 29.3900 12.0600 0.2064 0.0205 0.0047
. 80 kV 434 61.1 64.4 72.1 74.1 74.9
nergy mean
(keV) 120 kV 55.4 712 74.1 81.7 83.5 84.2
Total intepsiy 80 kV 3056147 195985.9 64975.44 303331 13.15612 1.798806
(#/mm?) 120 kV 7170703 948480.7 392204.4 6553.218 642.4423 146.2491

Table 3. The Shielding Rates according to Lead Equivalent of Protective Instruments

Tube Lead equivalent of Protective Instruments
Potential 0.0 mmPb | 03 mmPb | 05 mmPb | 1.8 mmPb | 27 mmPb | 33 mmPb
A 80 kV - 96.31 98.81 99.99 100.00 100.00
Air kerma
Al ,

Shielding rates(%) 120 kV - 90.35 96.04 99.93 99.99 100.00
Total intensity 80 kV ; 93.59 97.87 99.99 100.00 100.00
lotal y

Shielding rates(%) 120 kV ; 86.77 94.53 99.91 99.99 100.00
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