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Reduced activation ferritic-martensitic (RAFM) steels and tungsten are material candidates for 
the construction of the inner vessel of a fusion reactor. Thus, they have to be analyzed in 
irradiated status to obtain information about their behavior in a future fusion device. However, 
high-cost irradiation programs as well as available irradiation facilities require a minimization of 
tested sample volumes. This calls for special measurement techniques for the remote-handled 
post-irradiation experiments (PIE). One promising method for small samples is instrumented 
indentation, as demonstrated for irradiated RAFM-steels comparing tensile test to indentation 
data measured at room temperature. For material tests near the condition in a fusion reactor an 
adaption of the experiment to elevated temperatures during indentation is necessary. 
 
In order to study the viscoplastic behavior of the analyzed samples – in addition to classical 
materials properties from indentation – a special procedure, containing creep stages at constant 
loads, is used. The analysis of the obtained data is performed on the basis of a commercial neural 
network software. Besides unirradiated and irradiated RAFM-steels, the force-depth-curves from 
single- and polycrystalline tungsten in unirradiated status have been investigated. For these 
materials the neural network analysis showed inaccurate results, as the input parameters were 
outside the trained range. Therefore, the analysis parameters have been reviewed and adapted. 
The related investigations for both materials are presented.  
 
To realize high-temperature indentation a test device for temperatures up to 650°C has been built 
up at the Institute for Applied Materials at Karlsruhe Institute of Technology (KIT). It uses a 
spherical indenter tip with a diameter of 200 µm. To investigate irradiated materials the device 
will be installed in a Hot Cell of the Fusion Materials Laboratory (FML). The technical solutions 
chosen for the realization of the apparatus, concerning the sample heating, measurement of force 
and displacement, and the remote-handling of the samples, are presented, as well as the 
completed high-temperature indentation device itself. 
 
With the new indentation machine a characterization of RAFM-steels and the enhanced RAFM 
oxide dispersion strengthened (ODS)-steels within their upper operating temperature range and 
in irradiated status will be possible. Furthermore, the behavior of irradiated advanced tungsten 
materials in their lower operating temperature regime can be examined. To define reliable 
operating parameters for the usage of the indentation device in irradiating conditions preliminary 
investigations on unirradiated materials have been necessary. This included a series of 
experiments on both, well characterized materials and new materials, before the final installation 
of the device in the Hot Cell. The results of these experiments are presented. 
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