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ABSTRACT

SizNg-BN based machinable ceramics were fabricated by hot-pressing at 1800°C for 2h under a pressure of 25 MPa. The
microstructure, mechanical properties, and machinability were investigated. With increasing h-BN content from 5 vol% to 30 vol%,
three point flexural strength decreased from 1000 MPa of monohthlc Si3Ny to 720~400 MPa. The fracture toughness, Ky, was
decreased from 7.6 MPa-m"? of monolithic Si3Ny to 6.5~4.1 MPa*m 2 The grain size and aspect ratio of B-Si;N, slightly decreased
with increasing h-BN content. Si;N,; monolith could not be machined due to brittle fracture, but Si;N,~-BN based machinable ceramics
could be machined without fracture, showing excellent machinability. With increasing h-BN content, the thurst force during cutting
and micro-drilling process was decreased.
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Fig. 1. Effect of h-BN content on relative density of SisN,-BN
based ceramics.
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Fig. 2. Effect of h-BN content on the flexural strength of SizN,-
BN based ceramics.
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Fig. 3. Effect of h-BN content on the Young's modulus of
Si3N4-BN based ceramics.
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Fig. 4. Effect of h-BN content on Vickers hardness and fracture
toughness of Si;N,4-BN based ceramics.
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Fig. 6. XRD patterns for SisN,-BN based ceramics in surfaces
vertical to hot-pressing direction; (a) SizNy, (b) SisNy-
10 vol% BN, (c) SizNy-20 vol% BN, and (d) SizNg-
30 vol% BN.

Fig. 5. SEM images of etched surfaces. Polished tensile surfaces were chemically etched by HF + HNOj sol; (a) Si3Ny, (b) SizNyg
10 vol% BN, (c) Si3N4-20 vol% BN, and (d) Si3N4-30 vol% BN.
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Fig. 7. TEM images (bright field mode) of SizN, monolith and Si;N,-BN based ceramics. “G.B.” denotes intergranular phase;
(a) Si;N, monolith and (b) Si3N4-20 vol% BN.

Fig. 8. SEM images of fracture surface for Si;N,-BN based ceramics; (a) SisNy, (b) SizNg-10 vol% BN, (c) SizN,-20 vol% BN, and
(d) SizN,4-30 vol% BN. '
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