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utilizations hereof. The summary should be written for the general public interested in science and
technology:

Fusion power — the energy source of the stars — has the potential for meeting the ever-increasing
demand for energy. The environment in future fusion reactors will be harsh comprising extreme
temperatures and high particle fluxes. Plasma-facing components will face high heat fluxes and
bombardment of particles. Future fusion reactors will rely on tungsten, the metal with the highest melting
point, as plasma-facing material. Some challenges still remain: at high temperatures, tungsten suffers
from embrittlement, due to internal restoration processes taking place in the material at high
temperatures.

To mitigate the potential embrittiement of tungsten, tungsten fiber-reinforced tungsten (Wy#W)
composites are developed. Wi#/W composites consist of tungsten wires embedded in a chemically vapor
deposited tungsten matrix. When deforming such fiber-reinforced composites, extrinsic dissipation
mechanisms are activated during crack propagation, resulting in pseudo-ductile behavior. In this study
the thermal stability of Wi#/W composites is investigated, as well as the mechanical properties after
annealing; both are essential for the use of W¢/W as plasma-facing material in future fusion reactors.

The thermal stability of W#W composites is studied by annealing single fiber model system samples with
different interlayers at 1450 °C for durations of up to two weeks, followed by microstructural
characterization by means of electron backscatter diffraction. It is found that during annealing, the
microstructure within the composite changes significantly. After one week of annealing, fibers and matrix
cannot be distinguished from each other any longer. Mechanical testing of multi-fiber W¢#W composites
by three-point bending tests showed that the composite becomes weaker and more brittle after
annealing for two days at 1450 °C, while still retaining some pseudo-ductility.
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