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Fabrication of Low Cost Sintered Reaction Bonded Silicon Nitride with High Strength
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Fabrication of Low-Cost, Sintered Reaction Bonded
Silicon Nitride with High Strength

@ Technology Overview

« Silicon Nitride: Featuring higher strength, higher fracture toughness and higher wear resistance, this material shows reliable performance in harsh conditions such as
high temperatures and load.

« This technology pertains to fabricating silicon nitride having good price competitiveness by using low-cost metal silicon powder and various sintering aids coupled with
reaction sintering and post-sintering.

How the technology works

' )

Non-ferrous metal, aluminum Automotive, energy

Features Development highlights

+ Silicon nitride with high strength and high toughness having minimal

e on and oxygen crten
* Comparable or better thermal and mechanical properties to/than |« Microstructure tuning through control of raw - Sintering aid system design

existing materials using expensive nitride powder silicon powder properties « Conditions for nitridation/post sintering
« Microstructure control by changing sintering - Nitridation reaction for large objects

Cheap Si powder + sintering aids Reaction sintering
(mixing/forming) (nitridation-reaction) (gas pressure/pressureless sintering)

Protolypes aids and their amount o/Bphase distribution  « Forming of large objects with complex
+ Bush bearing for galvanizing « Insulation bushing for CVD control geometry

+ Roller for LCD/OLED process sputter  « RAIDOM for defense « Customized mechanical properties

+ Silicon nitride compressor seal corresponding to microstructure

© Highlights and Strengths

Category Existing technology KIMS's technology Transferable technology
- Design of sintering aid system for reinforced sintered RBSN
Raw material - | Expensive siicon ntide powder Low cost silicon powder ($1-2/kg) - Gas pressure sintering for manufacturing of high-density parts

powder used (up to §300/kg) « Fabrication and nitridation of silicon form for large objects

High temp., high pressure sintering (much | Reaction sintering and post-sintering « Technology to fabricate silicon nitride with high strength and high toughens

Y shrinkage after sintering) : up to 15% (little to no shrinkage) : up to 1-2% * Microstructure control
Forming (bulk) CIP/Slip Casting (shrinkage considered) | Near-net shaping possible
9 Suitable for small objects Suitable for complex, large objects
Physical Flexural strength: up to 1.0 GPa Flexural strength: up to 1.2 GPa

properties | Fracture toughness: : up to 10 MPa-m"® | Fracture toughness: : > 10 MPa-m'?

« [Patent] KR10-1233744 US8,992,808 MANUFACTURING METHOD OF PRE-SINTERED POROUS SI-MIXTURE GRANULES FOR POROUS SINTERED REACTION-BONDED SILICON
NITRIDE, PRE-SINTERED POROUS GRANULES THEREFROM, AND METHOD MANUFACTURING THE POROUS SINTERED REACTION-BONDED SILICON NITRIDE

@® Business Cases

Applications Applicable products

« Parts used in precision machinery, non-ferrous metal, mining and defense that require high
strength, high toughness and high wear resistance

« Substrates for electronic parts for electric/hybrid vehicles

« Wear resistant parts for environmental industry, hot gas tubes requiring high corrosion resistance

+ Mechanical seal for petrochemical units Bush Bearing
Benefits
« Greater use of low-priced materials; greater availability of near-net shapes (The market for cutting
tools, molten metal treatment, mechanical seal, wear resistant parts, etc expected to grow to 40
billion won by 2020) . e |
+ Material for ceramic substrates: Expected to grow to 400 billion won by 2020 Seal & Ball Bearing  Bushing Roller

KIIVIS Jae-woong Ko kjw1572@kims.re.kr / Young-jo Park yjpark87@kims.rekr / Ha-neul Kim skykim@kims.re.kr



