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ABSTRACT

In order to control the quality of X-ray images and patient exposure, it is necessary to document the output
dose(air absorption dose(mGy)) output from the X-ray unit from the measurement. The purpose of this study is
to find an equation that can calculate the output dose from the measurement of the output dose and output
factor(Of) of the X-ray Unit. The output dose and output factors of the X-beam irradiated from the X-ray unit
were measured using an XR multi-detector. The output dose calculation formula was obtained by fitting the
measured output dose divided by the tube current-exposure time product(mAs) and the set tube voltage with
Allometricl. The final output dose calculation formula was obtained by multiplying this formula with the output
factor. It is considered that the obtained final output dose calculation formula will be useful for all tube voltages,
tube currents, exposure times, field sizes, and distances.
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Fig. 1. The experimental setup for measurement of
output dose in X-ray Unit.
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Table 1. Measured output dose divided by 20
mAs(mGy/mAs) as a function of tube voltage at fixed
value 20 mAs for a fixed field size 13x13 om.

Measured output dose
Tube Voltage Mean Value + SD divided by 20 mAs

(kVp) (mGy)
(mGy/mAs)
40 0.281 £ 0.001 0.014
50 0.610 = 0.001 0.031
60 0.900 + 0.001 0.045
70 1.223 + 0.003 0.061
80 1.577 + 0.004 0.079
90 1.884 + 0.006 0.094
100 2.406 + 0.006 0.120
110 2.703 + 0.009 0.135
120 3.178 £+ 0.008 0.159
130 3.537 £ 0.007 0.177
140 3.860 + 0.009 0.193
150 4.374 £+ 0.004 0.219
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Table 2. Measured output factors for field sizes as a
function of tube voltage.

Tube Voltage Field Size(cm)

(kVp) 13x13  20x20 28x28 36x36  43x43
40 1.000  1.004 1.008 1010  1.016
50 1.000  1.006 1.007 1009  1.011
60 1.000  1.004 1.007 1011 1013
70 1.000  1.010 1.011 1012  1.019
80 1.000  1.006 1.009 1012  1.014
90 1.000  1.006 1.009 1016  1.017
100 1000 1.008 1011 1012 1014
110 1000 1.004 1.006 1.009 1011
120 1.000  1.004 1.007 1010  1.011
130 1.000  1.005 1.007 1009  1.011
140 1.000  1.003 1.005 1.009  1.012
150 1.000  1.007 1.008 1011  1.012
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