ST

Karlsruher Institut fiir Technologie

The Impact of Refractory Material Properties on
the Helium Cooled Divertor Design

Michael Rieth, Jens Reiser, Bernhard Dafferner, Siegfried Baumgartner
Karlsruhe Institute of Technology, Institute for Applied Materials, P.O. Box 3640, 76021 Karlsruhe, Germany

KARLSRUHE INSTITUE OF TECHNOLOGY, INSTITUTE FOR APPLIED MATERIALS

KIT i Universitat des Landes Baden-Wirttemberg und
nationales Forschungszentrum in der Helmholtz-Gemeinschaft



Overview T
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1. What kind of parts are needed?

® Introduction: Helium cooled divertor designs

2. What tungsten materials are available? How do they fracture?

® Microstructure of semi-finished tungsten products A> pure tungsten
® Effect of ODS particles in W A ODS tungsten
® Ductilization of W by alloying A tungsten alloys

3. What are the limitations? Is there room for improvement?

® Conclusions
W Applications
W Fabrication
W Design
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Simple Designstudies for 5 MW/m? ST
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Divertor Designs for ® Finger AT
>10 MW/m2 * Tubes
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Further Design Studies AT
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What structural parts are needed? XIT
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® Thimbles

o ~1.5cm diam.
o >500,000 parts/units

® Tubes

o ~2-10cm diam.
o >50,000 parts/units

® Side Plates (groove
and tongue joint)
o ~100cm x ~10cm
o >5,000 parts/units
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Commercial semi-finished products ﬂ("

@ Oxide-Powder Reduction Rolling Plates

® Powder Compression

® Sintering Bars & Rods (in H-
Atmosphere)

® Hotwork (sometimes coldwork)

Forglng Round Blanks 'Rolling/Swaging Rods (
5—/ .
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Microstructure Anisotropy SIT
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'Rods: TEM image | Plates/blanks: SEM/FIB image

W Rod, 97 mm W Plate, 4 mm
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