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INTRODUCTION04
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How can we ensure the quality of coated plastic pipes during continuous 

production?

IMS Röntgensysteme GmbH is able to provide the right answer with a cus-

tomized X-ray inspection system. 

These plastic pipes are manufactured for use in underfloor heating systems 

and for applications as drinking water or general-purpose supply lines. The 

entry of oxygen into the heating system can cause corrosion issues. This 

is why these pipes must comply with the DIN 4726 standard, which also 

requires them to be oxygen-tight. Plastic pipes are usually produced in an 

endless extrusion process. Tool contamination and process parameters 

that are not ideally matched can lead to fluctuations in material quality. The 

continuing shortage on the raw material markets requires alternative admix-

tures of process aids, which makes error-free production even more difficult.



Previous quality assurance measures were 

only insufficiently able to ensure the required 

high standards. These consisted, for ex-

ample, of manual quality assurance and an 

optical inspection system. This meant that 

defects such as included foreign bodies or 

air inclusions, changes in wall thickness, 

cross-linking defects in the coating or inter-

nal detachments could not be detected. 

In order to detect precisely these deviations in 

production, we started investigations in close 

cooperation with our customer to demonstrate 

the potential of X-ray inspection systems.  

These feasibility studies were carried out in our 

X-ray laboratory and showed very good results 

when using low-energy X-rays in combination 

with automated software detection. The use of 

an X-ray inspection system makes it possible 

to detect the defects described above for the 

first time. 
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Challenges

CHALLENGES 05

Figure: Optical all-round inspection



TECHNOLOGIES06

With the results of our studies, our experts 

successfully developed a compact digital 

X-ray inspection system. The system is con-

trolled via the IMS VisionLab software de-

veloped in-house, which allows full control 

over the X-ray scanning processes as well 

as image data processing and evaluation. 

Technologies
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At full process speed (currently up to 1m per 

second), the X-ray images are continuously 

analyzed with a resolution (pixel size) of ap-

proximately 0.2 mm x 0.2 mm. Process data 

is exchanged with the customer’s higher-level 

control technology via an OPC UA interface, 

making the system Industry 4.0-compatible.

X-ray line detector
Inspection good tube

X-ray generator B X-ray generator A

Radiation shielding 
enclosure

X-ray tube A X-ray tube B

Figure: Schematic of an X-ray inspection system
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Figure: Modular X-ray inspection system with service and cooler station

TECHNOLOGIES



FLEXIBLE STRUCTURES08

With our in-house software solutions, we are 

able to create or adapt new requirements, 

in-depth customizations and interfaces. This 

also makes it easy to expand and enables an 

unique adaptability.

Flexible structures
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Flexibility was just as important as the re-

quired precision. Varying pipe diameters 

between 12mm (1/2“) and 25mm (1“) make 

adaptable radiation shielding around the 

pipe inlet and outlet openings essential. Our 

design guarantees that radiation protection 

is always ensured, no matter what diameter 

is being inspected. 

The flexible O-design, which can be opened 

on one side, makes it possible to integrate 

the inspection system into a production line 

with a minimum of effort. The use of two 

X-ray tubes inside the housing makes it pos-

sible to scan the tube from two directions to 

ensure that defects are fully detected.
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Figure: XDIS evaluation of pipe sections with defects



While X-rays detect defects in the material, 

superficial defects such as streaks, scratches 

or discoloration can preferably be detected 

by an optical camera system. The strengths 

of an optical system and the strengths of an 

X-ray system complement each other per-

fectly to ensure seamless multi-layer moni-

toring of the plastic pipes. This realization led 

to a further development project. 

The development of an advanced optical in-

spection system was also initiated, with the 

aim of combining both systems. We at IMS 

achieved this by using our IMS VisionLab 

evaluation software, state-of-the-art camera 

components and the seamless integration 

of both inspection systems into the existing 

structures of the production line.

Combining the processes
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Combined, these two IMS inspection sys-

tems complement each other to form a 

seamless multi-layered production monitor-

ing in continuous operation.

COMBINING THE PROCESSES10
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X-ray digital  
inspection system

XDIS

Optical digital  
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Current developments in algorithms based 

on artificial intelligence (AI) methods are 

opening up a wide range of new applica-

tions for inspection systems, in which they 

can improve or indeed replace traditional 

inspection methods. If required, our sys-

tems use artificial intelligence and machine 

learning methods to analyze visual data and 

make automated decisions. Specifically, IMS 

inspection systems (optical and X-ray) learn 

and improve individually and in combination 

whenever, for example, coating irregularities 

occur due to inadequate cross-linking of the 

pipe and coating materials. A capability that 

was previously only reserved for humans.  

On the following pages you will find further 

examples of applications for AI-based in-

spection systems.

New opportunities
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Figure: Sectional view of  
optical inspection system

NEW OPPORTUNITIES
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AI-based inspection systems are frequently 

used in the rolling mills, automotive and elec-

tronics industries to detect defects in prod-

ucts and improve product quality. For exam-

ple, they can identify defects such as cracks, 

scratches, cavities, ESD damage or faulty 

components.

In the oil and gas industry, inspection sys-

tems can be used in the monitoring of drill-

ing rigs, pipelines and other facilities to de-

tect and prevent leaks, corrosion and other 

potential hazards.

In food production, AI-based inspection sys-

tems can help to improve food quality and 

safety by detecting contaminants such as 

foreign objects, mold or unwanted particles 

in food. This is particularly important for 

compliance with regulations and avoiding 

product recalls.

AI-based inspection systems can also be used 

in environmental protection, for example to 

monitor air and water quality, detect pollution 

and minimize environmental damage.

Automotive industry: Oil and gas industry:

Food production:
Environmental
protection:

	 NEW OPPORTUNITIES
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AI-based inspection systems quickly analyze 

large amounts of data and identify outliers or 

deviations without the need for human inter-

vention. This self-learning enables inspections 

to be carried out more quickly, which shortens 

production times and improves the compa-

ny‘s overall performance.

In addition, depending on the usage profile, 

predictive maintenance is also possible. By 

continuously monitoring and analyzing data, 

AI-based inspection systems can detect po-

tential problems at an early stage and recom-

mend preventive measures. This helps our 

customers to minimize unplanned downtimes 

and extend the service life of their systems 

and equipment.

IMS is your partner to find the solution you 

have been searching for. Our inspection sys-

tems with AI-based software prove their ad-

aptability time and time again in a wide range 

of applications in various industries. Use our 

systems to increase your productivity, the 

quality of your products and services and re-

duce your costs.

Your advantages
07
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We at IMS are characterized by our high degree of development depth in all core technol-

ogies of an inspection system. This enables us to create our developments and modifica-

tions off the well-trodden path quickly and reliably.    

Individual or combined inspection systems from IMS offer you the solution for today‘s chal-

lenges in development and production. The successful integration of X-ray and camera-op-

tical systems, as well as the implementation of AI and machine learning methods, positions 

our systems as pioneering solutions for quality control in plastic pipe production.

Figure: Weld seam of a bimetal real - X-ray image

SUMMARY
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