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Outline

= X-ray parameters

= Choice of detector
= Automated image qualification
= HDR
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Why Automating X-Ray?

Parts with complicated structure
High demands in quality
Reducing inspection time
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What is Visual X-Ray Inspection?

Voids of a few hundred um
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Key-Parameters

= X-Ray source
= X-Ray parameter (kV, mA)

= Detector
= Spatial <> contrast resolution
= SNR ~CNR

= Visualization
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X-Ray Source for film techique

Double-wall exposure
2 X 15 mm Fe
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Exposure calculator
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X-Ray Source

How to obtain a maximum of information

more gray values translates
iInto more depth information
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X-Ray Source
(Automatic adjustment of X-Ray current)

% 10° 120 kV,1 mA 120 kV, 1 mA
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X-Ray Source
(Automatic adjustment of X-Ray current)
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X-Ray Source
(Automatic adjustment of X-Ray current)

X 10 120 kV, 3 mA 120 kV, 3 mA
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X-Ray Source
(Automatic adjustment of X-Ray current)

X 10" 120 kV, 4 mA 120 kV, 4 mA
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Outline

=  Why automating X-ray

= X-ray parameters

= Automated image qualification
= HDR
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Choice of Detectors

SREB (basic spatial
resolution)
15

12

Specific Material

Thickness Range ¥ C5 (contrast sensitivity)

Efficiency =5SNR @
1TmGy

Image Lag

BmAL PE1620AN18-ES
sens: 50% 15fps
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Choice of Detectors

SRE (basic spatial resolution)
15

5]
Specific Material .
Thickness Range CS (contrast sensitivity)
3
Efficiency = SNR @ 1TmGy Image Lag
I Aluminium
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Outline

=  Why automating X-ray

= X-ray parameters

= Choice of detector

= HDR
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Detector

Tool

= Duplex Wire
= 4T, 2T and one hole

= Automated calibration
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(Dupiex Wire EN-642-5)
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Outline

=  Why automating X-ray
= X-ray parameters

= Choice of detector

= Automated image qualification
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The Human Eye

Field of view 180° x 130°
About 16 million colors

But only 60-80 grey values!
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High Dynamic Radioscopy

Original Image 40.000 grey values
More information than the human eye can distinguish

x10" 120kV, 6 mA
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High Dynamic Radioscopy
(Compression of image information)

x10° HDR @ 120 kV, 5 mA
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High Dynamic Radioscopy
(Compression of image information)
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Conclusion

= Visual X-Ray inspection is still future-orientated.:

= Starting with the proper choice of X-Ray tube
= Choosing an appropriate X-Ray detector
= Using intelligent Image Processing Software

= To overcome limitations of the human’s eye

= Automating means
= Objective, reproducible decisions
= Fast, i.e. no manual parameter adjustment

= Human inspector can concentrate on NDT
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Any Questions?

= References for further Reading
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