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ABSTRACT

Composiles of S1C-SisN, consisted of uniformly distribuled, elongated [-SizN, grains and cquiaxed B-SiC grains were
fabricated with P-5iC, 0-SialNy, AlyQs, and Y404 powders. By hot-pressing and subsequent anncaling, elongated [3-S8i5Ny
grams wete grown via & — [} phase transformation and equiaxed B-3iC grains due to the mhibited of both grain growth
and phase transformation. The sirength and [racture toughness of S1C-SisN, composites ncreased with increasing the
SizN; conlent, owing 1o the reduced defect size and enhanced crack dellection by elongated B-SigMy grains. and the gram
boundary strengtherung by mtrogen incorporation, Typical flexural strenglh and fracture toughness of SiC-40 wi% 513N
composites were 783 MPa and 4.2 MPa-m'™®, respectvely.
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Table 1. Characteristics of the Sintered and Annealed Samples
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Sample Batch composition {(wt%} Relative density Cryslallime phase
designation B-SIC O-SEN, | Y:ALO, (%) Major Trace
HI Q0 - 10 90 p-sic Y3Als0)2
H2 70 20 0 99.1 B-s:«C B-SisN,
H3 60 30 10 903 B-5iC B-SizNy
H4 30 40 10 99.3 B-SIC B-SizM,
BA1" a0 - 10 98.5 B-SiC -SiC (4H). Y3ALO,
HAZ 70 20 10 98.6 B-SiC [3-SiqN,
HA3 60 30 10 98.5 p-sic [-S13My
HA4 50 40 10 99.1 B-SiC, P-5igNy

"Hot-pressed samples.
"Hot-pressed and annealed samples.
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Fig. 1. Microstructures of hot-pressed samples: (a) Hl. (b)
H3 and (¢) H4 (refer to Table 1). Note the large graing
show the care/rim structure and the small SiC
particles entrapped 1 SisN; gramns (marked by
arrows).
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Fig. 2. SEM micrographs of crack paths induced by a Vic-
kers mdentor for (a) HAL, (b) HA3 and (c) HA4 (rcfer
to Table 1).
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Fig. 3. SEM micrographs ol the fraclure surfaces of the hot-
pressed and annealed samples : (2) HAL and (by HA4
(vefer 10 Table 1).
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Fig. 4. Vanation of the [lexural strength and fracture tough-
ness o Lhe hot-pressed and annsaled samples as a
function of 83N, content.
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