
Testing of diaphragms on X-ray devices 

Intelligent and fast 
Error-free processes and products save time. A manufacturer of medical devices has 
learnt to what impressive extent. With intelligent testing technology, the assembly of  
different components could be enormously simplified. The system delivers consistently 
high quality regardless of the experience of the employees involved.  

Dentsply Sirona produces a variety of medical devices in 
the dental field. For a series of modern X-ray systems, the 
question arose how to maintain quality and how to simplify 
and improve processes for the employees. In particular, 
when installing the product group "diaphragms" and in the 
final inspection for quality assurance, the work steps were 
partly time-consuming. 

The purpose of the diaphragms made of lead is to shield 
the area that should not be shown on the X-ray image. In 
the case of Dentsply Sirona, the diaphragms are mounted 
on a special device, the so-called diaphragm slides, before 
installation in the x-ray unit. These slides move the dia-
phragms via an electric drive. An integrated processor con-
trols the drive and specifies the position of the diaphragm. 
For the functionality and quality of the recordings, it is im-
portant that in addition to the correct positioning of the 
diaphragms the maximum aperture and the parallelism of 
the diaphragms are precisely defined and reproducible. 
The system must also ensure that the respective dia-
phragm positions can be reproduced within specified tol-
erances.  

The aim of the development was a test station, which 
simplifies the correct setting of the diaphragms during in-
stallation. With the test station, users should not only  

check the diaphragms quickly and conve-niently before in-
stallation, but also be able to define and set the mentioned 
parameters accordingly. 

ProNES was the right partner in this regard. An intelli-
gent test station should not only support the assembly but 
also the quality assurance before mounting the essential 
components. 

Accuracy up to 10 µm when measuring 
position of diaphragms 

To measure the diaphragm positions, the corresponding 
approach movements and the measurement of the devia-
tions, ProNES opted for a Keyence camera system with 
Opto-Engineering lenses. Using this technology, the posi-
tions of the diaphragms can be measured up to an accuracy 
of 10 µm. 

For the correct positioning of the diaphragm, the dis-
tance from a reference point to the respective edge of the 
diaphragm slide is measured. The offset values are deter-
mined on the basis of a nominal dimension. Later, the val-
ues are used to move the diaphragms to the correct posi-
tion, while maintaining the tolerance values for the respec-
tive diaphragm. 
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The test station allows the 
operator to easily insert 
the diaphragms via a rail 
system. 
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The interaction of measured data acquisition, the result-
ing start-up movements as well as the hardware compo-
nents of different manufacturers is decisive in order to reli-
ably  and continuously determine and qualify the measure-
ment data for each diaphragm and transfer them to the dia-
phragm unit.  

In addition, the test station writes the respective values 
in the diaphragm unit. Thus, the diaphragms also know their 
correct position in the future. For this purpose, the system 
measures the corresponding values during the test and cal-
culates the optimum values of the diaphragms for the re-
spective target position. A specially developed gateway en-
ables the communication between the test station and the 
diaphragm. Moreover, the test station automatically saves 
the measurement as well as all data of the diaphragm (ma-
terial serial number, data matrix code, order number, 
change status) in an SQL database.  

Despite all the high-tech, it remained very easy for the 
operators of the test station to test the diaphragms. The op-
erator reads all data via a hand-held scanner, fixes the dia-
phragm on a pull-out slide in the test station and pushes it 
into the device. Apart from the correct insertion of the dia-
phragm, the test station also controls material-influencing 
factors, such as the temperature in the test room, in order 
to take into account all environmental conditions. 

On the basis of the correctly determined values, the op-
erators can simply install the diaphragm in the X-ray device 
in the subsequent work step. Lengthy tests and positioning 
for the approach movement are eliminated in this step. Even 
in the downstream quality control, testing is simplified 
based on the logs and the simple and rapid measurement of 
the correct diaphragm setting.  

"By ensuring the reproducibility and parallelism of the di-
aphragms already before installation in the final device, we 
benefit enormously from the time saved in production," says 
process planner Emil Forg. The testing takes about 
2 minutes, the check at the final test position about 
20 minutes.                                                                                     ■
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For testing the diaphragm is positioned directly in front 
of the camera system: Pictures: ProNES Automation 
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