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Processing and Thermal Properties of Si;N,~BN Composites

Oh-Sang Lee, Hee-Dong Park and Jae-Do [Lee
FKngineering Materials Lab. KRICT
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Abstract The silicon oxynitride bonded Si;N,~BN composite has been developed based on the selective
oxidation behavier of Si,N, over BN. The silicon oxynitride phase converted to the reaction between Si;N,
and Si0. formed on Si;N, powder surface during oxidation treatment at the sintering temperature. The
developed composite has excellent high-temperature strength, thermal shock resistance, precision ma-
chinability and corrosion resistance to the molten steel. The developed composite may therefore be used

as, for example, break ring materials in continuous casting of steel.
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Fig. 1. Schematic illustration of silicon oxynitride

bonded Si;N,~BN composite.
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Fig. 2. Bulk density and porosity of Si,N,-BN spec-
imens of sintered at 1720°C for 60min in nitrogen

after heat-treated 1100°C for 60min in air.
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Fig. 3. XRD patterns of Si,N,-30wt.% BN speci-
mens at various cxperimental steps.
(A) Mixed powder,
(B) Heat-treated at 1100°C for 60min n air,
(C) Sintered at 1720°C for 60min in nitrogen,
(D

~

Sintered at 1720°C for 60min in nitrogen
after heat—treated at 1100°C for 60min in

air.
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Table 1. Results of XPS analysis.

St 2py.
Si-N | Si-O
Mixed Specimen 99 1 92 8
Oxidized Specimen| 7 93
Sintered Specimen 6 94 96 4

Sample Name
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Fig. 4. XRD patierns of SiN,-30wt.%BN speci-
mens at 1720°C for 60min in nitrogen after vari-
ous heat-treated temperatures at 900°C (A), 1000
C(B) and 1100°C (C) for 60min in air.
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Fig. 5. XRD patterns of SiN; 30wt.%BN speci-
mens at 1720°C for 60min in nitrogen after heat-
treated at 1100°C for 60min in air without(A) and
with(B) CaO.
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Fig. 6. Microstructure of the Si,N,-30wt.% BN specimens at various experimental steps.
(A) Heat-treated at 1100°C for 60min in air,
(B) Heat—treated at 1200 for 30min in air,
(C) Sintered at 1720 for 60min in nitrogen,
(D) Sintered at 1720°C for 60min In nitrogen after heat-treated at 1100°C for 60min in air.
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Table 2. Processing conditions of corrosion test samples.

Sample No Composition(wt. %) Temperature(C)
‘ SN, BN | Ca0O Oxidation l Sintering

! 87 0 3 - 1720

2 ” 10 3 - 1720

3 67 20 3 = 1720

4 57 30 3 - 1720

5 57 30 3 1100 _

6 57 30 3 1100 1720
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