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MOTIVATION

Motivation ﬂ(“.

Goal: tungsten as structural material for high temperature applications

Why are
tungsten foils
ductile?

10 mm

Focus:
® What are the deformation mechanisms of ultrafine-grained tungsten foils?

® What is the impact of the lattice defects induced by cold rolling on the
improved strength AND tensile ductility?
(i.e. vacancies, dislocations, grain boundaries)
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MOTIVATION
Material: Cold rolled tungsten sheets & foils ﬂ(“‘
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INDIRECT ANALYSIS

Tensile tests ﬂ(“.
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INDIRECT ANALYSIS

Tensile tests

SKIT

® Increased strength

® Room temperature ductility

® Fast hardening & plateau for 100 ym foil
(independent of testing temperature)

- Change in deformation mechanisms!
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INDIRECT ANALYSIS

Mechanical properties: flow stress over T .&‘(IT
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® Cold rolling: significant increase of o, ,
® Decreasing oy, with increasing T
- Screw dislocation still dominant!

® 100 um foil: atypical behaviour
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INDIRECT ANALYSIS

Strain rate jump tests: procedure
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Strain rate sensitivity
measurement

® Jump during tensile test
(constant conditions)

® Strain-controlled testing
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INDIRECT ANALYSIS
Strain rate jump tests: evaluation .&‘(IT
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INDIRECT ANALYSIS

Strain rate sensitivity: low temperature behaviour ﬂ(“.
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Screw dislocations dominant at low temperatures
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INDIRECT ANALYSIS
Strain rate sensitivity: high temperature behaviour SJ(IT
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INDIRECT ANALYSIS

Strain rate sensitivity: influence of grain size ﬂ(“.
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a) TEM imaging of dislocations
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DIRECT ANALYSIS
TEM imaging of dislocations in tungsten ﬂ(“.
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Hypothesis “unhindered dislocation motion*

Quantitative support
Ordered glide of screw dislocations that move along

HAGBs channels (confined plastic slip)

by HR-EBSD?
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DIRECT ANALYSIS

HR-EBSD: results from as-received condition ﬂ(“.
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® 100 ym foil:
® Higher dislocation density

® Channels of high dislocation density
(between two grain boundaries)

® 1000 ym sheet: more branching
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Identification of deformation mechanisms
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