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Automation, Digitalisation and Industry 4.0 in Welding Technology 
Jan P. Pitzer, Carl Cloos Schweisstechnik GmbH
 
The industrial revolution of Industry 4.0 is advancing with great strides. In the meantime, we take many functionalities and digital supports as granted in our private life. Terms such as "smart car", "smart home", "smart life" etc. are omnipresent. They also appear more and more in industry. There are "smart products", "smart buildings", "smart logistics" and, of course, also the "smart factory". But how widespread is digitalisation in reality? It is obvious that the demand on and the perception of digitalisation strongly depend on the type of a company. Furthermore, there are very individual ideas within a company and the different departments about the exact meaning of digitalisation and Industry 4.0. Particularly small and medium-sized companies have very different and highly individual conditions and can hardly identify with the big themes of the public discussion. For them, the digital factory and the Internet of Things are often far away and and appear to play no role for the own company. 
Solutions for future welding technology 
But the demands on productivity, repeatability and quality are continuously increasing. At the same time there is often a shortage of skilled employees. In order to successfully meet the growing challenges, the virtual and the physical world will increasingly merge as well. Also in welding technology, digitalisation and networking become more and more important. With the Qirox robots, positioners and special purpose machines Cloos develops and manufactures automated welding systems meeting the specific requirements of the customers. The portfolio comprises simple, compact systems as well as complex systems with automated workpiece identification and loading and unloading processes. But Industry 4.0 is not available off the shelf. Cloos responds to the individual requirements of the customers and they elaborate together the production strategy.
Sensors as basis 
Even when the degree of digitalisation strongly differs in the companies, the solutions have many common characteristics. The use of sensors is essential. They supply the data and the signals which are the basis for useful further processing. Monitoring of these sensors - for example those of the welding data - is already a standard function for many companies and thus widely spread. The machine compares the actual values of the component with the specified set values, informs about deviations and can take suitable actions for NOI (not in order) parts. 
Furthermore, the information can be used for predictive maintenance. The past experiences form the basis for the future measures.  
Automated component recognition at LTI 
[bookmark: _GoBack]The demand of a clear identification of the components and the corresponding parameter allocation particularly rises in large-scale production companies. There are different possibilities of identification. For example, the components can be labelled directly. Another option is to provide the workpiece carrier with a memory chip which enables their allocation. LTI Metalltechnik GmbH uses this technology already. The complex, chained system by Cloos has an intelligent automatic shuttle system. Via a magnetic code on the jig, the shuttle can identify the correct welding station for the component during loading. The welding robot also identifies from the jig which welding program to use for the component. This reduces the error rate and allows to use a chaotic production system. Thus the number of parts and the order per series are irrelevant and  production-related waiting times are avoided. An additional benefit of the system: the jigs coding system allows seamless documentation, making it possible to track the particular robot, time and welding program used for every single weld.
Fully automated production solution 
BPW Bergische Achsen KG put a new robot system for welding connection pieces into operation. The new digital technology has enabled BPW to significantly improve both the quality of its production processes and the work environment for its employees and to increase the output. By means of RFID chips, information is individually linked with the workpiece. The controller recognises which one of the six welding cells is just available and directly leads the workpiece to the free cell where the relevant program is selected from 70 available programs. During welding, sensors monitor the arc parameters and recognise deviations from the set parameters. After welding, the workpieces are individually checked and automatically placed in a transport box by a gantry system. Thus chaotically arriving parts are packed systematically. The weld data recording is connected with the coding and allows an automated allocation of the welding parameters with every single component so that the traceability is guaranteed.
Individual procedures 
There are numerous examples of automated production solutions showing the individual approach of Industry 4.0. It is often difficult for the user to classify the differences between automation, digitisation, networking and Industry 4.0. But it is certain: If machines, systems, products and components will communicate with each other and exchange information, a company can configure its production in a significantly more efficient manner. At the same time, the requirements of customers and markets are considered much more flexible.
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Photo 1: The complex, chained CLOOS system at LTI has an intelligent automatic shuttle system. 
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Photo 2: Via a magnetic code on the jig, the shuttle can identify the correct welding station for the component during loading. 

[image: L:\VM_M\Kommunikation\80-Solution\2017\304793-BPW\Links\QR-SOL-ComVeh_305793-BPW-02-print.jpg]

Photo 3: In the new CLOOS robot system at BPW, the handling system and welding technology work hand in hand. 
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Photo 4: At BPW the information is individually linked with the workpiece by means of RFID chips.





CLOOS Welding technology: 
Robot and welding technology from a single source

Since 1919, Carl Cloos Schweisstechnik GmbH is one of the leading companies in welding technology. About 750 employees all over the world realise production solutions in welding and robot technology for industries such as construction machinery, railway vehicles, automotive and agricultural industry. The CLOOS welding power sources of the QINEO series are available for a multitude of welding processes. With the QIROX robots, positioners and special purpose machines CLOOS develops and manufactures automated welding systems meeting the specific requirements of the customers. 
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Weld your way.
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