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Microstructure and mechanical properties in hot-forged
liquid-phase-sintered silicon carbide
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'Department of Materials Science and Engineering, University of Seoul

e & FHF Yo A7} ~1.7 x mQ} ~30 nmQl F 79| ©slta BES 7 wit% Y203 2 wt% ALO;, 1 wt%
MgOS &Z H7HAIE ARSte] 1800TOA 1 AZHEt Ar &2917]01A hEls 7iste] a7tz s sigleh e
7IdaAeE AlHE 19504 6 AIZFESE Ar E9]7]04 40 MPa9] ¢FElE 7lsto] 12 whx SIQItE F AJH R
nerted Fo nTRE 4w AYYL Uehhglon, 1o oz Fol 2YY Al ekt ¥
Qo] F7|7} ZHe EleltA Eutz A4S AjHe] AR Av|7F 1e bR Fox ¢ Ze AAYL e
o 12 w2 3o ST et Wk AR Wkl wAlGtRs vlssioith ©ERFA] B oA o 2O AW
Wk Be WS oo AatEdel wRe wAsA Qe 97 dmel 2t 2 dkis SU2 A4e
Aol 2394 (~3.9 MPa-m'?), A= (~25.2 GPa), B3 747} (480 MPa) Bt Ym0 7|7} 2R ElslfAR A
2pg) Al A ebgt.

Abstract Two kind of g -SiC powders of different particle sizes (~1.7 x m and ~30 nm), containing 7 wt%
Y203, 2 wt% ALO; and 1 wt% MgO as sintering additives, were prepared by hot pressing at 1800C for 1 h
under applied pressures, and then were hot-forged at 1950C for 6 h under 40 MPa in argon. All the
hot-pressed specimens consisted of equiaxed grains and were developed grain growth after hot-forging. The
smaller starting powder was developed the finer microstructure. The microstructures on the surfaces parallel and
perpendicular to the pressing direction of the hot-forged SiC were similar to each other, and no texture
development was observed because of the lack of massive 5 to o phase transformation of SiC. The fracture
toughness (~3.9 MPa-m'?), hardness (~25.2 GPa) and flexural strength (480 MPa) of hot-forged SiC using larger
starting powder were higher than those of the other.
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“Surfaces P and T denote parallel and perpendicular to the pressing direction, respectively
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