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Process Simulation
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Transport and Rate Phenomena

Reduction, Refining, Casting

Structural Evolution

Solidification, Welding, Joining, Thermomechanical processing

Solid Engineering

Plastic forming, Powder forming, Mechanical alloying

Novel Materials Processing

Thin film fabrication, Surface modification, Amorphization, Micro-gravity processing, STM processing

I. Materials Design
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Prediction of Fundamental Properties

Mechanical properties, Electronic and Magnetic properties, Thermodynamic properties
Characterization and Design of Microstructure

Phase diagram, Phase transformation, Recrystallization, Pattern formation,

Interface and grain boundary

Structural Materials

High strength alloys, Heat-resistant alloys, High damping alloys, Metal matrix composites,
Nuclear materials

Functional Materials

Shape memory alloys, Rare earth magnet, Magnetic steel sheet eic.

Reliability Evaluation

Fatigue, Creep, Corrosion, Fracture, Life Prediction, Nondestructive evaluation, Radiation damage

. Fundamental Tools for the Process and Materials Design
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Materials characterization, Artificial reality, Neural network, Special purpose processor, Data base,
Knowledge base
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