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@ What we are interested in — Motivation & Materials

~ @ Instrumented indentation Is a suitable technique for @ Our Investigation includes polycrystalline tungsten
characterising small samples of materials being (PCW) as well as singlecrystalline tungsten (SCW)
candidates for divertor and plasma facing materials of three different crystal orientations (100, 110,

- In future Fusion applications; especially if no 111). We used rod material as delivered, without &
\Fig' " simente conventional specimen are available or applicable. any further heat treatment. " 2@?22‘*‘3522‘2?.2“'/

indentation holder

@ From indentation to material characteristics — The method

/ @ A multicyclic indentation process combined with an analysis by trained Neural Networks (NN) reveals the input parameters foﬁ
a viscoplastic material model. Using them In a simulation of the tensile test allows getting stress-strain-curves of the
Investigated materials [1].
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Fig. 3: Time vs. force-graph of indentation experiment on PCW Fig. 4: Load-displacement curves from indentation experiments Fig. 5: Structure of the neural network analysis programme Fig. 6: Results from neural network analysis

force [N]
load [N]

15 20
displacement [um]

on PCW and SCW (Tyulyukovskiy, 2005) (Tyulyukovskiy, 2005)
@ The samples (see fig. 2) were indented at room temperature using a spherical indenter (R = 250 pum).
\. For the NN-analysis a Young's modulus of E = 400 GPa was assumed for both PCW and SCW. /
@ What we got — Results @ A lunar landscape? — The pile-up-effect
/ T o ronm @ For PCW the o-¢-curves show} /l A remarkable pile-up
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good reproducibility as well as of the material
good comparablility to a tensile around the Indent
test, up to o, (fig. 9, 10) impedes a
@ SCW shows lower strength. correct determination

@ The crystal orientations of SCW of _the rea! contact
radius using the
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Fig. 7: By NN identified stress-strain-curves for PCW and SCW, in comparison to a O‘_g_CurveS O&P-methOd [3]'
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@ The Indentation creep at room
= temperature In tungsten (see @ An experimental
g fig. 4) does not appear in fused approach shall link
silica (fig. 8). This has to be FE-studies with
] explained by one of the known measured Indentation N R T
displacement [um . .
w_ 8: Load-displacement-crL)Jrvefrom ind[el:nazion experiment on fused silica Creep meChanlsmS [2] / K prOfIIeS Fig. 10: Measured cross-section profile of indent in PCW /

@ What we plan for the future — Outlook

/l Relationship between residual plastic pile-up and real contact I‘adiLB
In loaded status for spherical indentation

@ Determination method for machine stiffness for spherical indentation
@ Indentation experiments at elevated temperatures

\. Investigations on irradiated tungsten samples /

@ Further information — Literature
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