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Abstract: Porous silicon nitride (Si;N,) ceramics can be widely used in various fields, such as sound and shock
absorption, filtration and so on, due to its high porosity and outstanding properties of ceramics. However, conventional
preparation methods, such as gas-pressure/pressureless sintering, sintering reaction-bonded sintering and carbothermal
reduction sintering, perform long sintering time, high energy consumption and high equipment requirements, which
makes the preparation of porous Si;N, ceramics expensive. Therefore, it is of great importance to explore a rapid and
low-cost preparation method. In recent years, the direct preparation of porous Si;N, ceramics by self-propagating high
temperature synthesis (SHS) has showed great potential of which the heat released from the nitridation of Si powder
could be used for the in-situ sintering of porous Si;N, ceramics. In present paper, researches relating to the initiation of

the SHS reaction, and microstructural evolution, mechanical properties, and reliability of the fabricated Si;N, ceramics
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are summerized systematically. Porous Si;N, ceramics with complete nitridation, excellent grain morphology and

outstanding mechanical properties and reliability are obtained by adjusting raw materials and process parameters.

Furthermore, the relationship between properties of grain boundary phase and high-temperature mechanical properties

of SHS-fabricated porous SizN, ceramics is reviewed. Finally, the development direction of the self-propagating high

temperature synthesis of porous Si;N, ceramics is prospected.
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Fig. 1 Optical picture (a) and amplified microstructures (b-d)
of the porous Si;N, ceramics prepared by gel-casting and SHSP?
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Tablel Composition of raw materials, parameters of SHS process and properties of the fabricated samples

Si/g SizNg/g  Y,0s/g  Combustion temperature/C Reaction time/s ~ Open porosity/%  Shrinkage/% Ref.
3045  70-55 2 1870-2050 30-13 40.5-45.8 / [47]
30-70  70-30 5 1820-1982 / 50.0-60.0 2.8-34 [48]
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Fig3 Microstructures of the porous SizN, ceramics fabricated by different pressures
of N, gas (p) and average particle sizes of Si powder (ds)!*®
(a) p=3 MPa, ds;=2.7 um; (b) p=5 MPa, dsy=2.7 um; (c) p=7 MPa, ds;=2.7um; (d) p=9 MPa, ds;=2.7 um;
(e) p=5 MPa, ds=1.3 um; (f) p=5 MPa, d5y=2.7 um; (g) p=5 MPa, dsp=4.5 pm; (h) p=5 MPa, d5,=8.7 um
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Fig. 6 Weibull plots of flexural strength for samples prepared with different types of Si;N, diluent and shaping pressures!®”
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(a) 0; (b) 0.4%; (c) 0.8%; (d) 1.2%; (e) 1.6%. L, D, AR represent average grain length, average
grain diameter and average aspect ratio respectively
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strength of the fabricated porous Si3;N, ceramics as function of
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