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Fabrication and Characterization of Porous Sialon Ceramics by

Freeze Casting Technique
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Abstract Porous sialon ceramics was fabricated by freeze casting technique and pressureless sitering process.
Crystalline phases of the as-sintered specimens were identified by X-ray diffraction (XRD). Microstructures were ex-
amined by scanning electron microscopy (SEM). Mechanical and dielectric properties of the material were investiga-
ted. The crystalline phases and properties are influenced by z value in initial compositions and solids loading of the

slurries. The flexural strength and dielectric constant reach 116 MPa and 4.79, respectively, with z = 2.5 and solid

loading of 60vol% .
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Tab.1 Initial composition of materials

ke Si;N,/g AIN/g Si0,/g Y,0,/g FERE/mL 28 TK/mL {8 25 48/ vol %
720545 440.00 243.00 0 45.40 350 100 2 45
725845 325.00 300.00 42.60 44.50 350 100 2.5 45
730545 156.00 258.00 12.40 31.80 350 0 3 45
735545 77.00 297.00 40.80 31.20 350 0 3.5 45
ZA0S45 0 335.00 68.50 30.60 350 0 4 45
725540 265.00 244.00 0 36.20 350 100 2.5 40
725550 290. 00 267.00 18.75 39.60 350 0 2.5 50
725555 354.00 326.00 62.30 48.40 350 0 2.5 55
725560 435.00 401.00 116.70 59.40 350 0 2.5 60
725563 494.00 455.00 156.40 67.50 350 0 2.5 63
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XRD patterns of samples with different z value
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Tab.2 Density and porosity of samples with
different solid loading

I [ 5/ vol% A% WHE /g em™
725840 40 48.91 1.84
725845 45 43.16 2.03
725850 50 41.12 2.12
725855 55 40. 56 2.14
725560 60 39.16 2.19
725563 63 44.07 2.01
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Fig.2 SEM photographs of samples with different solid loading
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Fig.3 Flexural strength of samples with different solid loading
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Fig.4 Dielectric constant of samples with different solid loading
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