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 الخلاصة
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I = I0e-µx      

Ln I0 /I =   µx 

x      = Ln I0 /I        

               µ  

= 2.3logI0/I         x

µ  
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Abstract 
The study of the characteristic of x-ray films is one of the great important 

projects in medical diagnosis. For this purpose three types of instruments 

with different origin and fabricate date three types of radiographic films 

were selected for this study from Medical City in Baghdad. 

An aluminum wedge form filter with (0---6cm) thickness was made to 

measure the optical density at a range between (0.1—4) by using and         

modifying the attenuation equation: 

I = I0 e-µx 

  

LnI0/I = µx 
  

There for x =    2.3 log  I0/I  

                                  µ       
For each value of the optical density, by knowing the total attenuation 

coefficient of (Al). we determine the the required thickness of the foil .   
The three types of radiographic films were exposed to x-ray after had been 

passed through the filter. The characteristic curve was obtained by plotting 

the log- of average exposure as a function of optical density. It is found that 

–the curve has three different regions: the toe ,the straight part and the 

shoulder.       
The contrast, range, and the speed of each of the three films were estimated 

from the curve.  It was found that the contrast was increased for the films 

(Acma, Acfa and Kodak) respectively. It was also found that the speed of 

the film is directly proportional to the contrast.  

The relationship between the thickness of filter and optical density 

was also studied under fixed voltage. It was found that the optical density is 

increased whenever the thickness was reduced 
Tests of Quality control (QC) for three x-ray instruments were done to 

evaluate their accuracy. These tests were as follows: 

1. Beam alignment test: in this test it was found that instruments of sedical 

and siemens have good linearity because of the semen try of cylindrical. 

while the Toshiba had bad alignments  
2. Optical and radiation field congruence test: in this test it was found 

good congruence for the sedical and siemens was found because the 

congruence is better than 2% for but it was not good for the Toshiba 

instrument  

3. Focal spot size test: in this test it was found that both instruments 

(sedical, siemens) have good focal spot size within the limits, while that 

for the Toshiba instrument was not within limits. 



4. Exposure (mAs) and voltage (kVp) linearity test: The relationship 

between the radiation dose and exposure is found to be linear, i.e. the 

linearity coefficient did not exceed (0.0 1) for the sedical and siemens 

instruments while it was more for Toshiba (0.4). Similar observations 

were found for the relationship between radiation dose and voltage. 
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