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Abstract 
Currently, gantry based high-speed helix CT is the only method available for non-destructive 
inspection of large, extremely complex cast alloy components - such as porosity and wall thicknesses 
in cylinder heads - directly in or close to the production line. [1,2] Mid of 2013, the first gantry based 
scanner completely designed for industrial CT purposes has been implemented in the process control 
and quality assurance concept of the Volkswagen foundry in Hannover/Germany. The CT system is 
now in its initial phase. In our paper we will explain the CT technology, the implementation concept, 
present inspection results and discuss the benefits for a foundry were daily approx. 7000 cylinderheads 
are being casted. 
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1  High Througput Gantry based Fast CT Technology 
In opposite to conventional industrial CT the object to be examined with fast gantry based CT is being 
moved on a linear manipulator through the X-ray beam plane while the X-ray source detector unit 
rotates. The CT system implemented in the foundry (speed|scan atlineCT, GE Inspection 
Technologies) can examine castings of approx. 400 mm x 300 mm x 800 mm (W x H x L) at a 
scanning speed of 5-10 mm/s  

2  Implementation Concept  
Instead of implementing a high-speed CT scanner in inline configuration for 100% process control of 
only one production line, Volkswagen installed the CT system in a central position in its foundry. 
Hence, random samples from various production lines can be scanned in one system at high speed to 
receive statistical reliable data for early adjustment of manufacturing processes or for first article 
inspection. Until now, the conventional fan beam CT scanner at the Volkswagen foundry could scan 
only 2 cylinderheads per shift/6 per day. Now, with the more than 100 times faster CT scanner each 
cylinderhead is being scanned and the critical regions of interest are automatically being evaluated 
with speed ADR algorithms within 2 minutes. This allows first time scanning of 30 or 50 parts of the 
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same series to receive quantitative statements about the production quality for immediate adjustment of 
the production process parameters.  

3  Inspection results 
Various series of evaluation scans have been carried out before implementation of the fast CT system,  
[3], (Figure 1). The quality of CT data is sufficient for metrology and NDT inspection of series parts. 
The system allows a typical defect detection capability for shrinkage cavities and pores down to > 0.9 
mm. In 3D metrology, depending on the sample dimensions of up to 300 µm can be detected. That 
show results been made. 
 

 
Figure 1: Detected shrinkage in an inspected part: 3D localisation in the volume and slice views. 

4  Benefits of appliying fast CT in foundries 
Fast CT allows a much faster realisation of process optimization. The foundry specialists are able to 
optimize the technological parameters of the casting process immediately after the quality evaluation 
of an inspected batch of casted parts. In foundries with a high output and a wide range of complex 
castings it is economically advantageous when the CT evaluation is not carried out inline integrated in 
each production line but at a central fast CT unit surveilling the output of many lines. In the mass or 
large series production of e.g. safety critical components the direct implementation in the production 
line can be the preferred solution. 
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