
Underlying principles and 
migration from film technology 

 



 The big challenge? 
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 Different applications 
 

 

 Disbonds 

 Cracks 

 Delaminations 
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• Pores 

• Inclusions 

 

 

 

• Porosities 

• Inclusions 

• Geometry 
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• Pores 

• Inclusions 

 

 



 X-ray tube types 
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www.varian.com www.x-ray-worx.com 

www.excillum.com 

Nanofocus-
Tube 

Microfocus-Tube Minifocus-Tube 

Focal spot 
size d 

150 nm 2 µm – 300 µm 0,3 – 1 mm 

Voltage U Up to 190 kV Up to 450 kV Up to 600 kV 



 Focal spots 
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• less magnification 
• less unsharpness 

• high magnification 
• high unsharpness 

• Close to the flatpanel 
• Big focal spot 

• In the middle 
• Big focal spot 

• Close to the tube 
• Big focal spot 

• In the middle 
• Magnification = 2 

• Close to the tube 
• small focal spot 

• High magnification 
• less unsharpness 



 Basics of X-ray inspection 
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 Standards and qualification 
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 Customer requirements 
◦ Boeing (BSS 7044), Airbus (AITM), etc. 

 

 Industry requirements 
◦ NADCAP, ISO 9100 etc. 

 

 Method standards 
◦ ISO, ASTM, etc. 
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ASTM 

2737 

MTR 

SNR 

SL/OL 

CS/CNR 

SR 

BP - 

Classification 

Image Lag 

Burn In 

 System Performance Checks 
 



 Long-term eval. – ASTM2737 
 

 

◦ DR phantom for detector evaluation 

 

◦ Containing: Step wedge, two hole 
penetrometers, 2 Duplex IOI’s 

 

◦ Standardized performance evaluation 

 

◦ Report generation according to ASTM 

 

◦ Other company specific phantoms 
available as well 
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 Spatial Resolution (SRb) 
 

IMAGE QUALITY - RESOLUTION 

https://developer.apple.com/ios/human-interface-
guidelines/icons-and-images/image-size-and-resolution/ 

http://physwiki.apps01.yorku.ca/images/thumb/3/3e/Fig15
_airy.png/400px-Fig15_airy.png 

 Duplex Image 
quality indicator 

(IQI) 



 Spatial Resolution (SRb) 
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Be aware 
The dip (2) must be a minimum of 

20% of the maximum (1) 
 

This calculation has to be done by 
Software and not by human eyes 



 Spatial Resolution (SRb) 
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 Contrast Sensitivity (CS) 
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 Contrast Sensitivity (CS) 
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 Signal to Noise (SNR) 
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From the image 

                          Meanvalue 
SNR-measured =  ---------------------- 

                              Standard deviation  



 Report generation 
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 Bad pixel report – ASTM 2597 
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 Bad pixel report – ASTM 2597 
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 Alternative: TAM Phantom 
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 Digital filters 
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 Measurement 
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 Digital references images 
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 Digital reference images 
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 Digital overlays 
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 Computed Tomography 
 

◦ QUICKScan 

 

 

 

 

 

 

 

◦ Reconstruction and analysis 

 

 

 

 

 

 

 

◦ Statistics and decisions 
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 Compute Tomography 
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 Commercial justification 
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VisiConsult  
X-ray Systems & Solutions GmbH 

 

+49 (0) 451 2902860 

l.schulenburg@visiconsult.de 
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 Thanks for your attention 
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VisiConsult  
X-ray Systems & Solutions GmbH 
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l.schulenburg@visiconsult.de 

 

 

 


