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Fusion materials have gained popularity lately due to their importance as structural material for various parts of fusion reactor such as first wall, back wall, diverter, limiter, breeding blanket, structure, support and joining segments as well as joining mechanisms. Due to severe service conditions (heat, heat flux, transience, multiphase phase flow, flow induced rupture (vortex and cavity induced)) encountered in a reactor, their selection and usage have faced a lot of challenges. This becomes even more critical as nature and type of reactor, its plasma, method of production, its confinement, temperature, temperature ranges and cooling mechanisms evolve. For example, certain types of steels, despite their excellent composition, ready availability, thermal properties and corrosion resistance render themselves unsuitable as they are not resistant to extreme thermal gradients observed which may assist their structural change (austenite to martensite transformation). Similarly, others risk transmutation and radiation induced damage (e.g. blistering, swallowing, segregation). Still others risk high temperature corrosion related problems in aqueous and non-aqueous (molten and fused salts) media such as cavitation and hydrogen embrittlement. This makes the problem critical and selection of materials important. Aim of present work is to concentrate on understanding mechanisms of defect formation, propagation and mitigation by fundamental metallurgical principles (physical metallurgy (alloying, solid solution strengthening (substitutional and interstitial)), plastic deformation, crystallography and processing techniques (grain boundary refining, deformation induced microstructure refinement and defect removal)). It will be a compendium on defects observed in fusion materials when used as structural material in various parts of fusion reactors. Area of concentration will not only be to propose new materials but to present actual design problems which will help reader develop better understanding of application and usage of materials in service.

Keywords: Bubble, blistering, defect, dislocation, solid solution
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It is well known that high thermal diffusivity ceramic tiles are developed and used as heat shield in space shuttle to protect against extreme heat (> 3000oF) of reentry to earth atmosphere. Alongside this, during reentry, space craft undergo a phase of radio blackout in which communication with ground-based station is discontinued. This happens due to craft passing through extreme hot ionized gases (plasma). This infers, same ceramic tile also serves the purpose of plasma facing material. This can be used as the first wall or other part’s material of fusion reactors and devices. This study constitutes its research.

Keywords: diffusivity, tile, plasma, wall
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Abstract




This study details and entails fast arming (delivery, transportation, and support) mechanisms of 20 kT TNT fusion (thermonuclear) device triggered by a fission device. In this, arming mechanisms of fission device is described and its integration with a fusion device in greater hull. Sequence, geometry, compartmentalization, placement and configuration is described in detail. Wiring, switching and mechanisms of activation is explained. Detonation sequence and phenomena thereafter (shock and blast) waves, their types (longitudinal, transverse, non-linear spherical, propagation, medium (air, solid (soil and buildings), space), interaction, cancellation, reinforcement, constructive and destructive interference, hydrodynamics) is discussed in length. Initial energy released, creation of vacuum, influx of surrounding air, rise of mushroom cloud, its nature, size, type, constituents, radius, and fall out is described and discussed. Aim is to improve upon next design and subsequent detonation by trail and error and iteration.





Keywords: Blast, shock, hydrodynamics, cloud, vacuum
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On point source explosion in air and space and nature of spherical non-linear

(shock and blast) waves
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Abstract

Point source explosions, non linear waves [1], shock waves [2, 3], their focusing (vertical annular shock tube [3], water inside convergent structures [4], logarithmic spiral duct [5, 6], two dimensional ducts [7]), shock dynamics in two and three dimensions [8-12] and blast waves [13-27] have been recently studied to understand their behavior in different environments (air, underground and water). This has implications on the design of trigger (fission) and fusion devices [28-30] and its output. This is thoroughly researched. A brief literature review is presented. [31-65] [65-99] [100-134] [135-169] [170-204] [205-239] [240-274] [15, 275-308] [309-343] [343-377] [20, 378-411] [17, 412-445] [446-480] [481-515] [516-550] [551] [551] [13, 552-585] [21, 586-619] [620-654] [655-689] [690-724] [725-759] [760-794] [795-829] [30, 830-863] [864-898] [899-933] [934-968] [14, 19, 22-27, 969-995] [2-7, 18, 996-1023] [1, 8-12, 1024-1052] [1053-1087] [16, 1088-1090]

Keywords: Shock, blast, hydrodynamics, focus, spherical
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