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Lightweight Al/Mg based Metal Matrix Composites
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Lightweight Al/Mg based Metal Matrix Composites

€ Technology Overview

« These composites combine the unique and good properties of reinforcement (ceramic, carbon) and matrix metal (Al, Mg, Fe) control their structure to provide improved
mechanical properties such as elastic modulus, specific strength, specific rigidity, and abrasion resistance.
+ MMCs can be produced by liquid pressing process (KIMS's proprietary technology) at lower pressure as compared with forging process.

Reinforcements | Matrix Metal Matrix Composites
(SiC, TiC, B4C, CNT, etc) (Al Mg) 2

Particle reinforced metal composite  Fiber reinforced amorphous composite  Nano carbon reinforced metal composite

« Possible to fabricate lightweight, near-net shaped parts having good
mechanica properties
« Lightweight and highly elastic metal matrix composites
- Nano-carbon carbide reinforced aluminum composites
* Rigidity: > 120 GPa, compressive strength: > 800 MPa
- Nano-carbon carbide reinforced Mg composites APV
« Impact resistant / bulletproof metal matrix composites Nano carbon metal matrix composite  Highly impact resistant and highly ‘ High volume fraction SiC/Al

" i . . 5 g (Al, M elastic metal matrix composite metal matrix composites
- Lightweight bullet proof composite where non-oxide base ceramic tiles are = thanks to incorporated czmmic il P

incorporated in metal matrix composite
« Lightweight thermal safe metal matrix composite (for satellite and optical parts)

ighly thermal stable.
large composite (350)

Highly thermal stable Al Glassy metal composite Tile encapsulated metal matrix composite
composite Bullet proof module (120x120x40mm’)

© Highlights and Strengths

+ 50% or more weight reduction as compared to steel, superior wear resistance/high temp. property ~ KIMS’s technologies

+ Low cost, capable for producing pilot scale specimen + Technology to fabricate lightweight metal matrix composites
- Lightweight bulletproof material with multi-hit capability - Design of matrix, reinforcement
« Lightweight Al based metal matrix composite - Heat treatment of metal matrix composites

- Density: 2.58 g/em’ (B,C/Al) — Over 60% lighter than Fe base material - Control of reinforcement's volume fraction

- Compressive strength (B,C/Al) : 1422 MPa (highest level ever in literature) - Evaluation of metal matrix composites

- Thermal expansion co-efficient (SiC/Al) : 7.56 ppm/’C (World's top level: 8 ppm/°C — CPS tech.)  * Technology to fabricate large sized bulletproof modules having
high impact resistance and high elasticity
« [Patent] KR10-1737218 SILICON CARBIDE TILE/ALUMINIUM HYBRIDE COMPOSITES AND « Technology to fabricate thermally stable metal matrix composites
METHOD FOR MANUFACTURING THEREOF

@® Business Cases

« Assuming that metal matrix composites replace some of new metal, the new metal market will
grow by 10to 15 percent in such sectors as transport, electricity/electronics, heat releasing,
aerospace and defense and will lead the global market that will be worth $590 million by 2020

« Proprietary lightweight metal matrix composites for vehicle transmission

« Applicable to aerospace, defense (bullet proof/armored weapons), guided weapon systems
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