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Abstract 

Recently there has been increased interest in exploring stellarator concept of design and manufacturing of fusion devices (reactors). A total of seven new studies [1-7] have been reported in a special issue of Journal of Plasma Physics enumerating various aspects of this approach mostly encircled around using so called modeling and simulation techniques (Monte carlo codes (SIMPLE, ASCOT5, KORC-T) and approaches) to present simulation results and hypothesizing practical construction (so called Infinity 2 (a four field period, A = 10, quasi-isodynamic configuration, high magnetic field (= 9 T) device (as high as 20 T [8, 9]))) on its basis. Fusion born alpha particles 3.5 MeV are considered as main design basis [10]. Traditional softwares and various open-source codes and their variants are used. However, a very fundamental material property is totally ignored. It is well known that rapidly changing and switching magnetic fields cause hysteresis and fatigue in a material and decrease its fatigue life [11, 12]. This has very important and serious implications in the design of Stellarators whose main functions are reliant of this very important feature and property. This was previously shown by author to be a dominant factor in design of high field magnets. This is also emphasized in another very recent study [13] in which fatigue is shown to be a function of current density in Li ion solid state batteries. Chiral superconductivity (magnetism in superconductors) has also been observed [14]. Furthermore, once again, no attention has been paid to the selection of appropriate materials for blanket, divertors and walls of reactors and highly criticized and non-tested and wrongly selected materials such as RAFM, ODS steels, SCLV, HCLV, DCLV (typically V-4Cr4Ti) and other ceramic-matrix composites (SiC) are emphasized which is not only against scientific method but is also dangerous and highly unsafe approach. A detailed tale of materials selection for such application has already been presented here [15]. This study addresses this problem and proposes methods, experiments and approaches to test fatigue properties of material in question by drawing SN curves, Woehler diagrams and experimentally measuring fatigue or endurance limits.
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