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High-temperature applications ﬂ(".
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High-temperature materials

fusion reactor

N thermomechanical and thermophysical requirements:
| :
® high-temperature strength

® creep resistant
® heat conductor TUNGSTEN
o

high recrystallization temperature |

| Problem: brittleness of commercial tungsten
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W laminates

Charpy impact test at 300°C

W laminate pipe

ST
!

10 mm

[J. Reiser et al., Adv. Eng. Mater. 17(4) (2010) 491 - 501]
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identification of deformation mechanisms in ufg-tun gsten foils

direct analysis indirect analysis
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deformation mechanisms

density & nature microstructure

of dislocations ) )
grain rotation

emission/absorption

dislocation
boundaries

grain boundary
sliding

nature of dislocations

18

EBSD

ed ge [X. Yi (Oxford, 2012)]
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® exclusive tungsten foils from PLANSEE SE:

B 1 mMmmM-05mm-0,3mMm-0,2mm-0,1 mm A
s /(_T-View
® 1 sintered compact (> 99.97 wt.-% W) TC)T
]
®  cold rolling” (rolling temperature << 1200°C) TL_WEW

deqgree of deformation & rolling paramter

thickness sintered 05
[mm] compact
2,4 2,91 3,31

ProTAL

hot- : cold-
Troume / rolling cold-rolling rolling
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Microstructure: IPF & KAM

IPF

KAM
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Microstructure: grain boundaries ﬂ(".
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grain refinement in S-direction

 grains stretched in L-direction
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TEM imaging of dislocations in tungsten ﬂ(".
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in situ tensile test

dislocations

U

[M. Klimenkov, IAM-AWP, KIT, 2015]

dislocation_boundaries
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Indirect analysis of deformation mechanisms ﬂ(".

tensile tests
&

hardness measurement
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strain rate jump test
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Mechanical Properties: hardness
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Mechanical Properties: tensile tests
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*W100 shape:

elastic — ideal plastic
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yield phenomenon after R
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[Argon, Acta Metall. Mater. 14 (1966)]

*\W500-W1000:

early onset of yielding
pronounced hardening




SKIT

Karlsruher Institut fur Technologie

. MOTIVATON
. RESULTS

a) microstructure & direct analysis of deformation mechanisms
b) mechanical properties & indirect analysis of deformation mechanisms

Ill. CONCLUSION

17 10/5/2015 S. Bonk, IAM-AWP, simon.bonk@kit.edu
EUROMAT 2015



CONCLUSION

|dentification of deformation mechanisms ﬂ(".

Karlsruher Institut fur Technologie

direct indirect
microstructure dislocations

tensile tests
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