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Fig.1 Schematic illustration of time and length scales of multiscale damage processes in materials (a) and the corresponding simulation

methods (b)™!
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Interaction of Radiation Defects in Tungsten and Helium/Hydrogen: A Review of
Computation and Simulation

Bao Hongwei, Li Yan, Ma Fei
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Tungsten has been considered as one of the most promising candidates for plasma-facing materials in next-step fusion energy
systems. The helium and hydrogen bubbles lead to the serious damage of structure and degeneration of thermal and mechanical properties
of W. It is still difficult to reveal the physical mechanisms of interaction between radiation defects and helium/hydrogen by experime ntal
skills. However, the multi-scale computation and simulation are more effective. Based on the progress of different computation and
simulation methods in recent years, the effect of the defect type, concentrations, size, distribution and temperature on the dynamic behavior
of helium and hydrogen were studied. Meanwhile, the binding energy, formation energy, diffusion path, diffusion barrier, clustering
behaviors and microstructure evolution were discussed. In the end, the existing key scientific problems and development trend were
pointed. The results are contributing directly to the design, preparation and application of W based materials under a fusion environment.
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