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Functional, High-temperature Structural Metal Matrix Composites
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Functional, High-temperature Structural Metal Matrix Composites

€ Technology Overview

« The present material is a novel metal composite fabricated by dispersing ceramic reinforcement of high volume ((TiC, TiB,, Al,O,, etc) onto matrix alloy (Fe, Ni) having high melting
point. It is over 30% lighter than existing material (steel) and features good structural strength at high temperature, hardness, abrasion resistance and other new functions.

« Lightweight + multi functional: Lightweight+ high temp structural strength, lightweight+abrasion resistant, lightweight+low thermal expansion
@
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« Technology highlights: Fabricating technique for high performance and high temperature structural metal matrix composite using computational optimum design/
multidimensional detailed analysis and independent development through liquid pressing infiltration (LPI) process by KIMS.

« High volume fraction ceramic reinforced metal matrix composite and LPI technique developed by KIMS exhibit lightweight and an outstanding thermal & mechanical
properties with possible in near-net shape parts, which induce innovation techniques for high melting point alloy matrix composites.
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Features

& design of i iti for liquid pressing infiltration composite materials
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Modeling of texture-property

© Simult analysis of atomic scale structure and ppm-level
component
© Analysis and simulation of texture-property relationship
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© Highlights and Strengths

- Density: 5.81 glem® - 25% lighter than existing Fe base material 750 ——— | KIMS’s technologies
+ Hardness: No less than 70 HRC (1400Hv) f %<2

« Compressive strength: > 3 GPa

« High temp yield strength: > 500 MPa (@750°C)
« Young's modulus: > 300 GPa

\1 « Reinforcement surface treatment, metal/ceramic
| | coating
+ Ceramic preform fabrication
- Non-preform, weak bonded preform
« High temperature structural metal matrix composites
- Designing of reinforcement and matrix alloy
- Designing and analysis of infiltration process
- Optimization of physical properties for metal
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. , - Evaluation of properties for metal matrix
Comparison of performance between KIMS's ;
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material and its existing counterpart

@ Business Cases

« Development of high melting point alloy matrix with our own technology is capable of
breaking through critical performance and it can be applied in various fields such as
strategy based energy plant, social safety structural facility, industrial machinery and
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