w
w
(=)
<
»
1
o
oy
N
(=]

http://dx.doi.org/10.7742/jksr.2012.6.6.447 “Journal of the Korean Society of Radiology, Volume 6, Number 6”

Performance Measurement of Diagnostic X Ray System

Ingyu You™, Cheonghwan Lim", Sangho Lee™, Mankoo Lee™™

Department of Health Care, Hanseo University,
Department of Diagnostic Radiology, Hallvm University Hospita/**
Department of Radiological Science, Seonam Um'VersftyW

sk

Dept. of Radiologic Technology Wonkwang Health Science University

AGE XA WY A5 54

gAdet waEsty, dsug Jaresa”, Adustn WA, g adetn YA

Abstract

To examine the performance of a diagnostic X—ray system, we tested a linearity, reproducibility, and Half
Value Layer(HVL). The linearity was examined 4 times of irradiation with a given condition, and we recorded
a level of radiation. We then calculated the mR/mAs. And the measured value should not be more than 0.1. If
the measured value was more than 0.1, we could know that the linearity was decreased. The reproducibility
was analyzed 10 times of irradiations at 80kVp, 200mA, 20mAs and 120kVp, 300mA, 8mAs. The values from
these analyses were integrated into CV equation, and we could get outputs. The reproducibility was good if the
output was lower than 0.05. HVL was measured 3 times of irradiation without a filter, and we inserted
additional HLV filters with 0, 1, 2, 4 mm of thickness. We tested the values until we get the measured value
less than a half of the value measured without additional filter. We tested the linearity, the reproducibility,
and HVL of 5 diagnostic X—ray generators in this facilities. The linearity of No. 1 and No. 5 generator didn't
satisfy the standard for radiation safety around 300mA~400mA and 100mA~200mA, respectively. HVL of
No.1 generator was not satisfied at 80kVp. The outputs were higher in the three—phase equipment than the
single—phase equipment. The old generators need to maintain and exchange of components based on the these
results. Then, we could contribute to getting more exact diagnosis increasing a quality of the image and
decreasing an expose dose of radiation.
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Table 1. Reproducibility

uip W m ms Nen(R) o 0 o D@

ment tion

No.1 8 20 2 100.3  0.357 0.0035 0

(Single

phase) 120 300 8 49.9  0.341 0.0088 0

N.2 80 20 154.2  0.097 0.00056 0

(Three

phase) 120 300 8 138.8  0.082 0.0006 0

No.3 g 20 20 12.9 0.8 0.0013 0

(Three

phase) 120 300 8 6.2 0.128 0.001 0

No. 5

) 80 20 20 85.14  0.151 0.0017 0

(Single

phase)

120 30 8 110.3  0.271 0.0024 0

N.9 8 200 X 107.3  0.151 0.0014 0

(Single

phase) 120 300 8 100.2  0.708 0.007 0
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Table 2. Linearity

Eauip mA  mAs  Mean(mR) mR/mAs Linearity Evglua
ment tion
80 100 20 M5 47
No.1 80 200 20 100725 5.032  0.03 0
(Single
phase) & 30 20 8.6 4381  0.069 0
80 400 20 63.625 3.181 0.15 x
8 100 20 1477 7.3
No.2 80 200 20 153.8  7.69 0.02 0
(Three
pase) 80 30 2 1834  7.67  0.019 0
80 40 2 1511 7555 0.0 0
80 100 20 131.375 6.568
No.3 8 200 2 133.375 6.668  0.007 0
(Three
phase) 80 30 20 13.875 6.68  0.001 0
80 400 20 133.075 6.653  0.002 0
80 100 20 5.3755 2818
No. 5
X 80 200 20 85 425 0.2 x
(Single
pese) gy my 20 100775 5488 0.001 0
80 400 20 109.4%5 5471  0.038 0
80 100 20 118.075 5.903
N.9 g 200 20 121.175 6.08  0.012 0
(Single
phase) 8 30 0 121.855  6.08 0.0 0
80 400 2 117.35 5.87  0.018 0
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Table 3. HVL

Equip Evalua

ment EO E‘l Eb Ta Tb HVL tion

No. 1

(Single 102.1 52.9  39.3 2 3 2.1197 X

phase)

No. 2

(Three 240.2 145.2 119.5 2 3 2.9742 0

phase)

No. 3

(Three 214.2 130.6 107.5 2 3 3.0191 0

phase)

No. 5

(Single 172.2 99 85 3 4 3.9156 0

phase)

No. 9

(Single 178.2 93.6 78.9 3 4 3.2719 0

phase)
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