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The problem: brittle-delamination-ductile ﬂ("
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How to synthesi@‘tangsten? ST
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How to make tungsten ductile?
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- pure W is the best W (in terms of ductility measured by Charpy)
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How to improve tungsten? ﬂ("

short fiber
particle reinforced reinforced (random) unidirectional fiber multi-layer MMC
MMC [1] MMC [2] reinforced MMC [3] laminate material

J. Hohe, IWM, J. B. Correia, IST, J.-H.You, IPP, M. Rieth, J. Reiser,
Fraunhofer-Institut, Portugal Garching IAM, KIT
Freiburg
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The tungsten folil project ﬂ("
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Tensile test properties: W 0.1 mm ﬂ("

® texture: (100) <110>
® preferred slip: (110) <111>
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stress (MPa)

Tensile test properties: W 0.1 mm

Mo foil, 0.1 mm, RT
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* anisotropic

« most ductility in 45° direction
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« same material behavior in 0° and 90° direction
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Tensile test properties: W 0.1 mm

W foil, 0.1 mm, RT W foil, 0.1 mm, 600°C
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Tensile test properties: W 0.1 mm ﬂ("

® texture: (100) <110>
® preferred slip: <111>
® W foil, 0.1 mm, grain size: 0.5 x 3 x 15 um?
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Tensile test properties: W 0.1 mm

W foil, 0.1 mm, 600°C
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no necking
only 4 % total strain
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Charpy test sample: 3 x 4 x 27 mm3 (KLST) ﬂ("
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Which mechanism controls the bdt? ﬂ("

emission nucleation  dislocation glide
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Which mechanism controls the bdt? A{]]
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Charpy test results
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Charpy test results -\g("
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Charpy test results
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