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Abstract :
The study of the characteristic of X-ray films is one of the important projects 

in medical diagnosis .There are three types of instruments with different origin 
and  fabricate  .An aluminum filter  with5(  cm )thickness  was  made  to  measure 
the optical density in the range)4—0.1( Lux .For each value of the optical densi-
ty ) logI0/I (between )0.22-3.38( by knowing the total attenuation coefficient of 
((Al (.)The contrast ,range ,and speed of each of the three films were estimated 
from the curve  .It was found the contrast increased for the films )Kodak is Japan 
origin ,Cea dent is Germany origin ,ergonom-x is China origin( respectively .It 
was also found the speed of the film is directly proportional to the contrast .The 
relationship between the thickness filter and optical density was also studied un-
der fixed voltage .It was found that the optical density increased whenever the 
thickness was reduced.

Key Words :X-ray Film ,Diagnostic Radiology ,Dentistry ,Attenuation ,Silver 
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خصائص فيلم الأشعة السينية المستخدم 

في الأشعة التشخيصية في كلية طب الأسنان - جامعة تكريت
ياســر خلــف جــادر1                  ,             معتــز عيــال مجيــد2

1كليــة طــب الاســنان – جامعــة تكريــت , تكريت , العراق.

2مديريــة تربيــة صــاح الديــن , وزارة التربية , العراق.

مستخلص:

   تعتــر دراســة خصائــص أفــام الأشــعة الســينية مــن المشــاريع المهمــة في التشــخيص الطبــي. هنــاك 
ثلاثــة أنــواع مــن الاجهــزة  ذات منشــأ وتصنيــع مختلفــن. تــم اســتخدام مرشــح ألمنيــوم بســمك )5 ســم( 
لقيــاس الكثافــة الضوئيــة في المــدى )4-0.1( لوكــس. لــكل قيمــة للكثافــة الضوئيــة )I / logI0( بــن 
)3.38-0.22( لمعرفــة معامــل التوهــن الــكلي لـــ )Al(. تــم تقديــر التبايــن والمــدى والسرعــة لــكل مــن 
الأفــام الثلاثــة مــن المنحنــي. تــم الحصــول عــى زيــادة التبايــن في الأفــام )كــوداك هــي اليابــان الأصــل، 
ــوالي. كــا وجــد أن سرعــة  ــي( عــى الت ــا الأصــل ، ergonom-x هــي مــن أصــل صين Cea dent هــي ألماني

الفيلــم تتناســب طرديــا مــع التبايــن. كــا تمــت دراســة العلاقــة بــن ســمك المرشــح والكثافــة الضوئيــة تحــت 
فــرق جهــد ثابــت. وجــد أن الكثافــة الضوئيــة تــزداد كلــا قــل الســمك.

الكلــات المفتاحيــة : فيلــم الأشــعة الســينية ، الأشــعة التشــخيصية ، طــب الأســنان ، التوهــن ، بروميــد 
الفضة.
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Introduction
X-Ray  film  consists  of  a  thin layer 

of  transparent  material  that  is  known 
as(  film  base  )which  is  covered  with 
gelatin that contains a large number of 
radiation sensitive  crystals  and almost 
it  consists  of  silver  bromide  crystals. 
which consists of a simple crude silver 
proportion and this film can be of uni-
lateral or bilateral side covering accord-
ing to the aim of using .]1[ When the 
film  is  exposed to X-Ray  band .Some 
of the photons absorbed by  of the sil-
ver bromide  crystals may cause some 
chemical  changes  the  Crystals  which 
are called( latent image .]2[ )The range 
of the affected  area of the X-Ray  film 
depended upon the number of photons 
that an area of the image that is carried 
by the X-Ray band which is printed on 
the film.]3[ 

The susceptibility of the film to the 
least  degree  of  radiation  exposure  is 
known  as  the  sensitivity  of  the  film 
on  the  instance  and  is  measured  by 
inverted  exposure  Roentgen  .Per  the 
generation  part  above  horizontal  den-
sity base named  film speed/1 = expo-
sure(  Roentgen .]16[  )And for  getting 
a good quality image radiology .There 

are three important factors to be taken 
into consideration in diagnostic radiol-
ogy and they are as follows( blow-up, 
distortion  and x-ray  tube.]4[ )X-ray  is 
characterized ability  to penetrate .It is 
called a soft X-ray with relatively high 
penetration  hard  X-ray  and  has  the 
ability to ionize atoms and gases when 
the radiation passes through them ,and 
affect  photographic  films  .]5[  photo-
graphic film is made for the purposes of 
radiography from a thin plate of a trans-
parent  material  of  cellulose  known  as 
the base of the film with a thickness of 
 0.2mm covers one or both sides emul-
sion  contains  a  sensitive  material  for 
a class of gelatin light containing crys-
tals  of  silver  halides  ,silver  bromide 
(AgBr )In the medical films)90-99%(  
and  to  increase  the  emulsion  allergy 
add  )1-10%(  of  the  silver  iodine.]6[  
When  the  film  is  exposed  to  a  beam, 
the electrons are released from the bro-
mine  ion  and  work  within  the  crystal 
until the center of sensitivity caused by 
the effects of silver sulfide ]7[ that the 
traps of electrons attract and equal sil-
ver ions and the atoms of silver equiv-
alent deposited on the film is a hidden 
error in the emulsifier  ,so turning into 
chemical processes.]8[ Where the film 
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is placed in the solution of the appear-
ance to reduce the silver ions exposed 
to  radiation  to  the  atoms  of  the  black 
space deposited on the film ,then wash 
the film to remove the materials show-
ing  the  base  and  explains  in  the  fixer 
solution where the reaction of the solu-
tion with silver halides are not exposed 
to  radiation  and  converted  into  a  dis-
solved  solution   .After  washing  and 
drying ,the film is ready and shows the 
radial image ,where the exposed parts 
of the radiation appear dark ,while the 
non-exposed  radiation  appears  trans-
parent  .The  accuracy  of  the  results 
depends  on  the  purity  of  the  solution 
concentration  ,the  solutions  tempera-
ture ,and the time of the show.]9[ white 
color appears on the film  in the event 
of attenuation in the beam .If the beam 
is carried out in the middle ,the image 
appears  as  areas  with  a  high  density 
of  black  light  and the  intensity  of  the 
falling beam .]10[ As the beam inside 
the body  and the dimensions vary  ac-
cording to the capacity and distribution 
of  regular  ,graduated  with  a  specific 
model of distribution to carry the beam 
image and pass in a heterogeneous me-
dium and depending on the difference 
in  attenuation.]11[   

The  type  of  reaction  depends  on 
the  energy  of  the  falling  photons  ,the 
atomic number of the medium ,and the 
density of the electrons .]12[ The pro-
portions of the x-ray film that are used 
in medical diagnosis vary according to 
the nature of the film to log the organs 
that are to be diagnosed body.]13[ 

In ,2001 the British Institute holed a 
study on the relationship between radi-
ation dose and the quality of the image, 
which resulted to get good technics in 
x-ray  photography  and  avoiding  the 
necessary  patient exposure to radiolo-
gy to use 141 Kev in radio film .]14[ In 
 ,2011the  University  of  Toledo  holed 
a  study  on  the  Quality  Control  Beam 
alignment  for  some  X-ray  machines, 
the result of this study it was found that 
the instruments of Spanish and Germa-
ny  have  good linearity  because of the 
Japanese  try  of  cylindrical  .While  Ja-
pan had bad alignments.]15[ 

Material and Method 
In  this  study  ,used  three  types  of 

x-ray  film(  Kodak  ,Cea dent ,and ,Er-
gonom-x  )these  films  are  character-
ized  by  high  sensitivity  and  made  of 
a  large-size  crystal  emulsion  in  com-
parison  with  other  films  and  they  are 
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distributed  into  types (blue  and  gree( 
and  their  dimensions  are  fluctuating 
from (31x41(mm  ,Digital  Transmis-
sion Densitometer – TD1125 was used. 
This  detector  has  properties  with  its 
high  precision  ,and  large  range   mea-
surement  of  optical  density  ,and  high 
degree  of  consistency  .The  optical 
density  detector  is  consists  of  a  light 
source  targeted through a  pin  hole  on 
the optical detector ,that transmits the 
optical energy into an electric current. 
The film is put between the light source 
and the detector to obtain the necessary 
optical density of the film .The optical 

density of 15 films was measured and 
with 5 points for each film was decided 
to the optical density of radiology film. 
The necessary thickness to get optical 
density through the use law of intensity 
.]17[

I=I0e
-µx  ..…....................… )1( 

X =thickness of x-ray film 
µ  =mass  attenuation  coefficient  of 

AL 
I/I0  =radiation  fall  intensity  and 

parsing 
And transmit the intensity into opti-

cal density we get the equation 
 ………..... )2(  

Table )1( represents the relation between optical density 
and the average exposure of the Ergonomic x -film.

Density OpticalmAs Exposure LogKvp Voltage
0.220.370
0.370.670
0.580.970
2.411.570
3.171.870

Table )2( represents the relationship between the  optical density
 and the average exposure of the  Cea Dent -film 

Density OpticalmAs Exposure LogKvp Voltage
0.250.370
0.420.670
1.020.970
2.791.570
3.251.870
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Results and Discussions
A curve has been drawn for the three 

films  mentioned  earlier  in  one  figure 
in order to find the variety ,range ,and 
speed of the film ,and the curve showed 
in  Fig  )1(  .are  depending  a  pone  the 
quality of the film in a other world the 
film  deferring a cording to the crystal 
that  there  emulation  from  which  they 
are  made  .For  Ergonom-x  film  it  has 
to degree more than that Cea dent and 
Kodak .As the slope of as the slope of 
curve of first film is more than that of 
the  other  two  .One  characteristic  of 
curve  of  the  x-ray  film  in  to  measure 
the range of the film that refer to range 
of the sensitivity of the film at the op-

tical  density  that  are  used in  diagnos-
ing process which is to be between the 
beginning  and  the  end  of  liner  of  the 
properties .Figure )1( shows the differ-
ences among the range of three films, 
in  which the Kodak  film  has  a  bigger 
range that of the two other film I.e .to 
the  data  of  fig  )1(it  has  showed  that 
the range and the variety are in revers 
properties  as  for  the  range  and  speed 
they  are  of  forward  proportion  .As 
mentioned in table .)4( The film variety 
also depend on from of curve  of film, 
properties and the differ a according to 
the relation speed due to the difference 
among the size of the crystals that the 
films  are made from 

Table )3( represents the relationship between the optical density 
and the average exposure of the Kodak -film 

Density OpticalmAs Exposure LogKvp Voltage

0.470.370

0.650.670

1.040.970

2.811.570

3.381.870

Table )4( shows deferent in variety and range from radiology film 

RangeVarietySpeedfilm of Types
2.021.9290x-Ergonom
2.271.8393Dent Cea
2.461.6895Kodak
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Conclusions
1 -The range and the variety are in re-

vers properties as for the range and 
speed  they  are  of  forward  propor-
tion. 

2 -The  relation between dose radiolo-
gy  and average  exposure that liner 
relation.  
Recommendations

1. Using of new modern techniques in 
medical  imaging.

. Test  the  quality  of  X -  rays  periodi-
cally.

3. Improve  the  quality  of  the  radio-
graphic image ,by bringing the best 
films  and  chemical  appearance  of 
images.

Assign  health  physics  to  apply  ICPR 
instructions.
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