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New Progress in the Preparation and Application of High Performance
Silicon Nitride Ceramics
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Abstract: Silicon nitride is a kind of structural ceramics with a great application prospect. With their excellent mechanical properties (high
bending strength and hardness), high resistance to wear and corrosion and high temperature, high theoretical value of thermal conductivity.
silicon nitride ceramics are widely used in modern industry and manufacturing. This paper discusses the preparation process of silicon nitride
from the perspectives of its raw materials, sintering additives and sintering method and then introduces its applications in ceramic bearing and
high thermal conductive electronic packaging substrate.
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Fig.1 The particle morphology of euhedral crystal Si;N,
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Fig.2 The powder morphology of Si,N,(SN — E10)
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Tab.1 The powder performance of Si,N,(SE — 10)

SSA(BET) o —phase

Fe, Cl Al, Ca

(0.2 pm)10 m*/g >97%

<2.0%

<100 ppm <50 ppm

&2 Si,N,MEERREPT A — L s R RE B

Tab.2 Some typical additives used in silicon nitride ceramics sintering

Type of sintering aids

Typical sintering aids

Metal oxides

Rare earth oxides

MgO; ALO,
Y,0.; La,0,; CeO,; Yb,0,;
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Fig.3 The relationship of lattice oxygen and thermal conductivity
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Tab.3 The physical and mechanical properties of Si,N, ceramics fabricated

Density /g - cm™ 3.34-3.42
25 T 732
Bending strength /MPa
1400 C 630
Fracture toughness /MPa - m'” 7

Rockwell Hardness 90-92

1000 € 19.43

Thermal conductivity / W - m™ - K™

1200 € 17.59
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