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Short paper: 
In the recent years 2D X-ray testing machines in foundries were usually replaced by new 
machines with digital detector arrays. Increased defect detectability, easier inspection and higher 
throughput are mainly provided by detector and software developments. GE detector technology 
in combination with software enhancement filters like the GE Flash!Filters improves image 
quality and changes the way of system operation. 
 
In the past real-time X-ray inspection systems where equipped with image intensifier detectors. 
Typically, an image intensifier (I.I.) had a 9inch (~215mm) input screen and internal camera 
with 8 bit (256 grey values). Later generations had a digital camera which provides 12bit (4096 
grey values). Very simplified expressed, higher bit-rates or grey values provide a higher 
sensitivity of the detector. A high sensitivity detector improves the ability to find discontinuities 
of low depth defects in the inspected part. However, there are also further detector properties 
which define image quality e.g. noise, image lag, resolution, etc. Furthermore, the image quality 
is in total the sum all image chain components which consists of the detector, software and 
monitor.  
This description is focused on the detector sensitivity as a result of the bit rate or grey value 
depth. Today’s, state-of-the-art digital X-ray detectors are so called flat panel detectors (FPD) or 
digital detector arrays (DDA) which are able to provide 14bit (16.384 grey values) or up to 16bit. 
The provided grey values of the detector cannot be compared directly to each other because the 
grey value range is corrected by gain & offset corrections. In addition, only linear detector pixel 
behavior shall be considered for the image quality. Therefore, the more realistic expression of 
the detector sensitivity is the dynamic range of the image chain. 
For example, a 12bit / 4096gv I.I: usually provides a dynamic range for 1000:1 and a 14bit / 
16384gv DDA usually provides a dynamic range of 10.000:1 
A DDA with such high dynamic range is able to show information in a wider wall thickness 
range of an inspected part without changing X-ray parameters (kV, mA). With a detector of a 
lower dynamic range the system need several X-ray images taken at different X-ray parameters 
to cover a wide range of different wall thicknesses. 
The productivity increase of such detectors with this high dynamic range requires also software 
to convert the image information for the human eye of the operator for the radioscopic 
inspection. The human eye has limited capabilities to differentiate grey values compared to 
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colors.  A human eye usually differentiates approx. 80-100 grey values. Even a monitor only 
displays up to 256 or 1024 grey values. 
Consequently, X-ray imaging software is necessary to convert or level the detector grey values 
which require manual operation of the human operator.  
In order to keep the productivity advantage and a high “probability of detection” (POD) of a high 
dynamic range X-ray detectors, GE provided specific developed filters which convert the grey 
values for the human eye automatically. Such high dynamic range filters (GE Flash!Filters) re-
calculate the entire raw image in a few milliseconds and can also be applied at a real-time image 
from the detector, too. 
In conclusion, a high dynamic range GE detector with GE FlashFilter reduces the amount of X-
ray positions and increases the defect recognition for the operator.   
The second part of the presentation will cover the latest developments for increased CT image 
quality. Visualization of indications and internal features using CT has been utilized in research 
and development environments for years. Parts were often cut in smaller segments to ensure 
sufficient image quality.  
Computed Tomography (CT) technology experiences an increased demand in the field of quality 
assurance close to production. However computed tomography scans shall be applied at 
complete parts to ensure a non-destructive testing of small series or for fast random testing. 
Additionally the increasing demand of CT for measurements at complete parts requires improved 
image quality.  
GE Inspection Technologies designed specifically for high throughput CT of relatively large 
light alloy parts a Computer Tomography system for the production. GE Healthcare is as 
manufacturer of gantry CT systems in the field of medical care for serval decades. In the recent 
years, GE Inspection Technologies transferred the advantages of medical gantry CT systems into 
an industrial solution. Different to typical conventional industrial CT scanners, the GE 
speed|scan CT is a gantry CT scanner, where the test part is placed horizontally at an industrial 
motorized table which runs under constant speed through an X-ray fan beam. The test part does 
not rotate but the X-ray tube and detector rotate around the horizontal moving part. These both 
parallel motions result into a helical CT scan which will be reconstructed with GE high speed 
reconstruction algorithms.  
These main components of the gantry system result into a high speed and high image quality. 
The X-ray tube is based on closed rotation-anode X-ray tube which provides easily 16-times 
more power than a conventional X-ray tube. This high power generates a lot more X-ray photons 
which improves the quantum statistics of photons which hit the detector to create a significantly 
improved signal. The detector is a very efficient curved line detector which consists of 64 lines. 
Therefore, it combines the advantages of a line detector with the advantage of a squared digital 
detector array. 
As a result of the gantry CT set-up the system provides a CT scan volume of diameter 500mm up 
to 900mm length. Light alloy castings like cylinder heads, engine blocks and complex castings 
easily fit into the system and can be scanned in less than 1 minute. 
A high-speed CT scanner in production is only useful if a high speed automatic defect 
recognition (ADR) software is applied. Therefore, GE developed 3D speed|ADR which meets 
the speed and reliability requirements to detect casting defects in a required cycle time. The GE 
3D speed|ADR is a plug-in module Volume Graphics Inline CT Software.  
CT results provide volumetric information as well as surface information even in the internal 
structure of scanned parts. Consequently, CT results can be used to analyze casting defects 
however it can also be used to measure internal structures non-destructively. For example wall 
thickness measurements in cylinder heads provide information about misplaced or broken sand-
cores. 
The GE speed|scan CT 64 can be applied as an “atline” solution which is loaded manually to 
scan parts from different production lines. However, the system can also be integrated into a 
single production line for a fully automated operation as “inline” solution. 
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For conventional and high energy CT systems GE recently introduced scatter|correct which 
optimizes the image quality dramatically. This new technology does correct scatter radiation 
during the 3D CT scans and reaches an image quality of line detector CT scans (2D CT). The 
main benefit is an up to 100 times faster CT scan compared to conventional line detector CT. 
This development increases CT velocity at high image quality to ensure improved detectability 
of defects and ensures the preconditions for measurements at larger or higher dense parts.  
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