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Fabrication of high concentration SiC slurry and CMC
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High concentration SiC slurry and CMC

@ Technology Overview

« Technique about the SiC powder which can be densified at low temperature
and SiC sintered body with high strength and high electrical conductivity.

« Technique about the preparation of high concentration SiC slurry.

« Technique about Ceramic matrix composites (CMC) prepared using the slurry
by precursor impregnation and pyrolysis (PIP) process.

+ Si-C, Si-Al-C, Si-Ti-C and Si-Si-C nano powders were prepared by mechanical
alloying method.

« Highly concentrated slurry of above 60vol% can be prepared by using the
powder.

+ Low temperature sintering down to 1500°C is possible using the Si-Al-C and
Si-Ti-C powder.

» CMC can be prepared by infiltrating the slurry between the fibers and
subsequent PIP process.

+ [Patent] KR10-2015-0144254 A SIC SLURRY AND MANUFACTURING METHOD OF THE SAME

SiC powder prepared by KIMS

SiC/SiC CMC prepared by KIMS

CMC parts for gas turbine

© Highlights and Strengths

« SiC sintered body with high strength can be prepared using 2-13wt% of sintering additives.

« The sintering additives can be homogeneously distributed within the SiC powder and high concentration SiC slurry containing the additives can be prepared.
« The properties and processing time of the CMC can be improved by the infiltration of the high concentration slurry.

@® Business Cases

+ The markets for SiC with high electrical conductivity begins to open in the field of semiconducting industry.
+ General Electric (GE) began to produce SiC{/SiC CMC as hot components of gas turbine. The current technique can be used to replace the liquid silicon infiltration

(LSI) technique which has been developed by GE.

- The market share of the high temperature components of gas turbine is larger than $10 billion per year and high growth rate of 8.5% per year is expected until 2030.

(In millions of dollars (global) and 100 million dollars (domestic))
T ) Market size

Year \Latego ri | 203 2014 2015 2016 2017 CAGR (%)
Electronic ceramic j 38,605 42,037 45,596 49,836 55,089 10.5
Global | Ceramic of mechanical structure 14,378 16,048 17,407 19,026 20,566 8.2
market  Enyironmental ceramic 6,325 6,887 7470 8,165 8,892 8.9
Total 59,668 64,972 70,873 77,027 84,547 9.3
Electronic ceramic 92,300 105,222 119,953 136,746 155,890 14.0
Domestic | Ceramic of mechanical structure 35,750 40,330 45,524 51,418 57,793 12.4
market gy | ceramic 15,650 17372 19,282 21,403 23,757 11.0
Total 143,700 162,924 184,759 209,567 237,440 13.2
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