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Article: 

Due to the specification of a maximum weight savings in today's automotive industry more 

and more lightweight materials are used. Above all, aluminum finds wide application in this 

field, not only in the various body components, but also in engine and transmission 

components. Due to the electromagnetic properties of aluminum, it is out-standing for 

testing using the eddy current method. Thus, multiple approaches revealed for testing 

complex aluminum components. In the presentation the potential of this non-destructive 

inspection technique in connection with classical image processing will be shown by two 

examples. 

In the field of engine construction, the eddy current testing, in addition to approaching the 

detection of production related defects such as voids, cracks and grooves, is able to detect 

microstructure inhomogeneities and can classified it by image analysis. This becomes 

necessary when the aluminum base material is merged with other substances to increase 

wear resistance. 

 

  Example of a cylinder bore scan with pre-processed data and final evaluation result 
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Fully automatic inspection system (cycle time 10 sec. / crankcase) 

 

Another example is the examination of complex aluminum parts used as transmission 

components. Due to the required weight reduction, the component is reduced to a minimum 

volume and is therefore subject to particularly careful audit.  

      

Example of a casted aluminum transmission component 

The geometry of the part makes a normal eddy current testing impossible. Only with the 

use of image analysis, it was possible to check the component in all relevant areas for 

function-critical defects. The eddy current method provided results up to visualization of the 

flow structures during the casting process. 

          

Raw eddy current data and post processed result 
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Besides standard crack detection, the developed system offers the opportunity to classify 

pores for different pore classes. In production, a high cycle time of around 24 sec./part was 

archived. 

 

Complete automatic system, dedicated probe and used eddy current instrument  

 

In conclusion it can be said that the eddy current method in the field of lightweight 

materials, especially for aluminum alloys, has an enormous potential which can be 

substantially increased by using appropriate image analysis algorithms. This makes it 

applicable to many upcoming inspection tasks. 

 


