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Materials Design as Required and Alloys Development as Designed;
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Current advancement of computational materials science both in atomic scale

modeling and simulation for materials design and also in improved CALPHAD evaluation
make t possible to fabricate an advanced materials with various properties as required

in advanced structure and components such as superior creep resistance, high strength
and fracture toughness, high resistance against environmental degradation and high
resistance to hydrogen embrittlement. Some ongoing projects will be introduced in
materials desigh based upon the DFT analysis and CALPHAD for an achievement of
excellent durability of materials under extreme conditions
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Fabrication of alloys as designed is posible and alloy perforamce can be experimentaly qualified
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Advanced Ultra Super Critical Boiler, SCC Resistant alloys for Nuclear Power
Plants, Hydrogen Resistant alloys for Hydrogen Stations, Corrosion Resistant Alloys for
Advanced Geothermal Plants
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Sintering of coating by cold spray technique
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Solid—state coating technique for polymer materials

R —#4 3 O E AR AR il

EXPLANATION
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The process, cold spraying (CS) involves the impact of powder particles on to a target at very high speeds
to form coatings or solid components. The powder particles, usually in the particle size range from 5 to
100 u m are accelerated by injection into a high velocity stream of gas. The high velocity gas is generated
through the expansion of a pressurized preheated gas, which is accelerated to supersonic velocity, with an
accompanying decrease in pressure and temperature, through a converging—diverging nozzle. The
accelerated particles are then impacted onto the substrate after exiting the nozzle. The coating formation
is somewhat close to more classical sintering. Though this process is intensively used (with metals), it

remains mainly empirical.
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Phase transformation and heat affected zone can not be existed, because of solid—state coating without
particle melting.
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It can be possible to make almost all metallic coatings, and a part of ceramic and polymer coating without
particle melting.
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APPLICABLE FIELDS

The major advantage of the cold spray process is that it is a solid—state process, which results in many
unique and high quality—coating characteristics. The deposition on the surface is purely attributed to the
plastic deformation of the particles. It can be used to repair turbine blades, and mainly other devices.
Considering polymers like ultrahigh molecular weight polymers like polyethylene, which are processed by
sintering, might improve strongly the toughness near the surface and also decrease the friction coefficient.
It is worthy to notice that only a very few works were performed with polymer particles in thermal spray/cold
spray
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