JTournal of the Korean Ceramic Society
Vol 36, No. 10, pp. 1007-1015 1999

SiC #|AH Zsl Halda SeM=e] 74N HE
O[Xle= 71 2E! SiC ga7{o| et

HiRIE . O|dT - TS - S - FYS - gdse
SlEltshar 7713 558
el Fledya
gl EE A JEF-"“ S
(1999 14 209 35

Effects of Carbon-coated SiC Whiskers on the Mechanical
Properties of SiC Whisker Reinforced Silicon
Nitride Ceramic Composite

In Kyung Bae, Young Gue Lee, Won Seung Cho, Sang Waok Choi,
Byung Koog Jang* and Sil Mook Lim*#*

Department of Ceramic Engineering. Inha Umversity. Inchon 402-751. Korea
*Korea Institute of Energy Research, Tagjon 305-343, Korea
#+Department of Malerials Science and Metallurgical Engineering. Korea
Polylechnic Universily, Shihung, 429-450, Karea
{Received Jannary 20, 1999)

= =

SIC H2=7 73 SNy SRS A4 e nAe v 2w fAr] Hrie]l 9dRs AR S8, 47 At
2H(1800°C, 2 byl 2l A =E Sic 347 2E SN, EHAlEE Asdkioh FRE 29 OSiC §laAE 7»47@- B
SuN, BEAIRY] ZATe 915 MPa®, ©0 SN w8l 712 28] {27 @7k o8] o 7~9% SRR 9

QA& 77 MPa-m'" e, @A G SiC 27 B 9 SN, a8 TIe1ge] s 22 199, 359 %
A, olZE A1 TR SIC FEAT W lReEH TR @zl MEdssh 4 AN BN 29 W 4
27 pull-one] ZA] GESE Tl

ABSTRACT

The SisN, composiles reinforced with carbon-coated SiC whiskers were labricated by hot-pressing at 1800°C for 2
hours to examune the effects of carbon-coated whiskers on the mechanical properties of SiC wlusker remlorced SizNy
composiles The [lexural strength of the Si;N, composites reinforced with carbon-coated SiC whiskers was 415 MPa
which was 7~9% higher than that of the $i;N, monolith. The fracture toughness of the composile was 7.7 MPa-m " wiueh
was 12% and 35% higher than those of as-received SiC whisker/SisNy composite and Si3N; meonolith, respectively. The
weak inlerfacial bond between cathon-coated SiC whiskers and S13M,; matrix, which enhances the crack deflecuon and

whisker pull-oul, could contribute to the improvement of mechanical properties of the composites.

Key weords : 5i;N, composite, Carbon-coated SiC whiskers, Interfacial bond, Fracture toughness, Crack deflection
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Table 1. Compaositions of Matrices and the Kinds of 5iC Whiskers

Symbols of specimens Compositions ol matrices Amoml of SiCiw) Kinds ot SiC(w)
M . -
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We 20 vol% carbon-coated
M - .
- Sty N4 8 ITIOI%Y*)Oq 6 mol? 0;\1701 9 O S rErET
Wasg (5-8¥-6A) 20 vol% as-received
We 20 vol% carbon-coated
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Fig. 1. Optical micrographs ol polished surface for monolithic (M) and SiCW/Si;N, composite specimens (Was and We) The
observed planes ave vertical (V) or parallel (P) to Lhe hot-press direction (HD).
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Fig. 4. Scanning electron micrographs of etched surfaces. Polished surfaces were chemically etched by mixed acid of HF and

HNGO; solution.
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