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Fig. 2 Scale paramater of materials structure and functions
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Table 1 Mechanical properties for ceramic-ceramic nannocomposites

Composite* Strangth (MPa)  Toughness (MPam'"®)  MOT**.(%C)

AlLQ; /SIC 350 - 1050 3.5 — 4.8 800 -+ 1200
AL, /SigN, 350 —» 850 3.5 - 3.7 800 -+ 1300
ALG, /TIC 350 = 1100 35—+60 o --aa---.
MgO/SiC 340 - 700 1.2 =+ 4.5 800 = 1400
B,C/SiC 500 - 775 35 - 5¢ 600 -+ 1200
Sigh, /SIC 850 — 1550 45 - 7.5 800 - 1400

*: The volume fraction of nanodispersions is 5 vol%,
**: Maximtim operating temperature above which the strengh degradates.

Table 2 Mechanical properties for ceramic-metal nanocomposites

Composite* Strength (MPa) Toughness (MPam'?)
AlQ, /W 350 -»1105 3.5 = 4.0
AlLQ,; /Mo 350 —» 820 35 =72
ALO, /Ti 350 - B16 3.5 - 4.3
ALQ, /Ni 350 —» 1080 3.5 = 4,5

*: The volume fraction of metal nanodispersions is 5 vol%.
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Fig. 7 Gas turbine part hy long fiber reinforced
Sialon/SiC nanocomposite
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mutual nanocomposite.
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Table 3 Nanocomposite materials developed at
Osaka University in last over 15 years,
‘which have big potentials in electronic
applications

1) Applications of structural naccomposites
+ Translucent ceramic materials
- Flectronic conductive ceramic materials
- Machinable ceramic materials
- Teuch sensor like human's finger tips
» Others

2) Applications of functional nanocomposites
- High performance electronic ceramic
materials

+ Lead free electronic materials

- Ceramic nano tubes like carben nano



tube

+ Nano material encapsulated fullerence

 Nano metal particle encapsulated
ceramics

* Nano ceramics particle encapsulated
ceramics

- Nano semiconductor particle
encapsulated ceramics

+ Strong nanocormposite permanent
magnet

- Magnetic refrigerstion core/shell
nanocomposites

- Lattice level composites
for lead free electronic materials

for thermoelectric device materials
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