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Design of Structural Alloys and Prediction of their Microstructure

@ Technology Overview

« The technology focuses on the innovative materials design and performance analysis by simulating the microstructure evolution of structural alloys under fabrication
and in-service conditions based on the in depth studies on the alloying elements and the mechanisms.
+ Materials and component characteristics are associated to the process-structure-property relationship in a virtual space to motivate leading-edge materials and

processes development.

Interdisciplinary composite fusion study Material [ parts industry

"Stretching the borders”
Material and process

"Higher QCD competitiveness”
Core technology

*QCD : Quality-Cost-Delivery

Features
« Material design based on computational analysis
- Alloy design and property simulation using first-principle calculation,
molecular dynamics and thermodynamic calculation
« Process design based on computational analysis
- Process analysis and optimization technology reflecting microstructure
evolution and structural properties in metallurgical concept
« Connecting computational analysis and property evaluation
- To improve the reliability of computational analysis and simulation by
collecting various material properties and microstructure information

Small and medium sized enterprises
"Global leaders"

Differentiated R&D strategy

Technology availability

« First-principle calculation based structural materials design (2020)

« Thermodynamic/Kinetic calculation based microstructure simulation (2015)

+ Phase-field modeling based microstructure simulation (2020)

« Process Analysis and Design Technology Reflecting Microstructural Characteristics (2020)

« Connecting technology of computational analysis and nano/meso-scale property
assessment (2020)

© Highlights and Strengths

Category Current technology

Prediction of microstructure based
on equilibrium / non-equilibrium
thermodynamic calculation

Material design based on

computational analysis
P ¥ changes

KIMS's technology

Transferable technology

- Software training affiliated with Metal Materials Center and Machinary/
Materials/Component Industrial R&D Professional Training Project
- Technology to predict microstructure based on thermodynamics and kinetics

Prediction of microstructure in
consideration of spatio-temporal

Process design based on
computational analysis

Macro process analysis

i s individual
considering mean-properties

Process analysis considering

- Process analysis for specialty alloy vacuum arc remelting (VAR)
- Software: Thermo-Calc, DICTRA, MeltFlow, etc.

properties of microstructure

Connecting computational Evaluation of macro . ’ "
} : L Multiscale simulation of nano/
analysis and property mechanical characteristics for ;
! : meso-scale properties
evaluation macro process analysis

@ Business Cases

« Fabrication of specialty alloy ingot using VAR process
- Elicitation of optimal process conditions based on thermal transport,
electromagnetic field, and flow analysis
+ Prediction and control of structural metal's microstructure based on
computational analysis
- Prediction of microsegregation of casting, simulation of homogenizing and
carbonization, prediction of liquid diffusion bonding, prediction of precipitation
behavior of lightweight alloys
+ Optimization of TMPs of specialty alloys such as Ti and Ni alloy
+ Gathering materials properties by nano/meso-scale characteristics assessment

Benefits
« Saving of cost and time for development of material and process
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