
13 Sept 2019

TOSCA2019, Southampton, UK



Background

2-time Tosca presenter 

Manager of Stellenbosch CT facility

 Editorial board of journals

• Additive Manufacturing

• Scientific African

• Gigabyte (new data journal)



Publish your microCT
models with GigaByte

http://gigabytejournal.com/

• New “updatable” data journal coming 
in 2020 from GigaScience

• Get credit for peer reviewed datasets

• Includes integrated data hosting in 
GigaDB repository

• Curation and integration of models in 
sketchfab

http://gigabytejournal.com/


Outline

Additive manufacturing

X-ray CT for additive manufacturing 

Standardization in CT for AM: round robin test 1

CT round robin test 2

Image quality quantification

Conclusions and future of CT in AM



Additive manufacturing
Additive manufacturing (AM) / 3D printing has grown over the last 

decade, way past the original “prototyping” use

 Today it is possible (and proven) to manufacture mission-critical parts

Various materials are possible, the most well studied metals for AM are 

Ti6Al4V, AlSi10Mg, and various steels

 Laser powder bed fusion is the most widely used and best developed 

AM method, with the highest complexity possible in produced parts

From: DebRoy, T., et al. 2018. Additive manufacturing of metallic 

components–process, structure and properties. Progress in Materials 

Science, 92, pp.112-224.



X-ray tomography for additive 
manufacturing
 Widely known already for non-destructive and quantitative analysis of 

AM parts for:

• Porosity

• Dimensional measurement
 Other newer uses are:

• Analysis of powder feedstock for quality – size, shape and porosity

• Density

• Time-lapse or 4D CT

• Surface roughness/topography

• Simulations – FEM

• Multiscale CT, etc.
* X-ray microcomputed tomography in additive manufacturing: a review of the current technology and 

applications. 3D Printing and Additive Manufacturing, 5(3), pp.227-247. Du Plessis, A., Yadroitsev, I., 

Yadroitsava, I. and Le Roux, S.G., 2018. https://www.liebertpub.com/doi/full/10.1089/3dp.2018.0060

https://www.liebertpub.com/doi/full/10.1089/3dp.2018.0060


* du Plessis, A. and le Roux, S.G., 2018. Standardized X-ray tomography testing of additively manufactured 

parts: A round robin test. Additive Manufacturing, 24, pp.125-136. 

https://doi.org/10.1016/j.addma.2018.09.014

https://doi.org/10.1016/j.addma.2018.09.014
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* du Plessis, A. and le Roux, S.G., 2018. Standardized X-ray tomography testing of additively manufactured 

parts: A round robin test. Additive Manufacturing, 24, pp.125-136. 

https://doi.org/10.1016/j.addma.2018.09.014

https://doi.org/10.1016/j.addma.2018.09.014
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* du Plessis, A. et al 2019. Laboratory X-ray tomography for metal additive manufacturing: round robin 

test. Additive Manufacturing, accepted for publication. https://doi.org/10.1016/j.addma.2019.100837

https://doi.org/10.1016/j.addma.2019.100837
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* M. Reiter, D. Weiß, C. Gusenbauer, M. Erler, C. Kuhn, J. Kastner, Evaluation of a histogram-based image quality measure for 
X-ray computed tomography, ICT Conf. (2014) 273–282. www.3dct.at.



Q1

Q2
https://www.researchgate.net/publication/335842062_Not_all_scans_are_equal_X-

ray_tomography_image_quality_measurement

https://www.researchgate.net/publication/335842062_Not_all_scans_are_equal_X-ray_tomography_image_quality_measurement
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