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X-ray microbeam transmission/fluorescence method for non-destructive
characterization of tungsten coated carbon materials
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Tungsten erosion, subsequent tungsten transport, and redeposition are of great

interest, because a full tungsten divertor is foreseen to be used during the

deuterium-tritium operational phase of ITER. The erosion of tungsten and carbon

marker layers was extensively studied in the outer divertor of ASDEX Upgrade, and

work is currently in progress to completely replace the existing JET CFC tiles with

tungsten-coated tiles within the JET ITER-like wall project.

The need for a fast and non destructive method which allows the quantitative

determination of the thickness of a tungsten coating on a carbon material on large

areas led us to evaluate a combined transmission/fluorescence X-ray (XRTF)

technique.

Preliminary tests carried out on the newly developed instrument Tomo-Analytic (

http://tomography.inflpr.ro) proved that the method is able to provide information about

the uniformity of the tungsten coating on a graphite or CFC substrate, and that the

technique can be used to determine the thickness of the tungsten coating. With its high

spatial resolution by X-ray focalization with a policapillary lens, the XRTF method

permits the characterization of complex structures with a lateral resolution down to

around 20 µm and an accuracy of about 3% of the total layer thickness. Each method

has its own advantages/disadvantages when used independently, but the combined

use of X-ray transmission and X-ray fluorescence methods represents a unique

instrument for the pre- and post-mortem analysis of the coatings. It can provide fast

analysis, high spatial resolution and detection of deposited layers and intrusions.

Results for a set of tiles exposed in ASDEX-Upgrade and for JET CFC tiles intended for

the ITER-like wall will be presented. The results are compared to quantitative analyses

with EPMA, RBS and NRA techniques.
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