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with Ultrafine SiC
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Abstracts  The effect of bedding on the microstructure of Si,N, added with ultra-fine SiC was investigated.
The bedding and the addition of ultra-fine SiC effectively inhibited grain growth of Si,N, matrix grain. The
microstructures of the specimens sintered with bedding powder consisted of fine-grains as compared with the
specimens sintered without bedding powder. In addition, the grain size and the difference of grain size between
the specimens sintered with bedding and without bedding was reduced with increasing SiC content. Some ultra-

fine SiC particles were trapped in the Si;N, grains growed. The number of SiC particles trapped in the Si;N,

grains increased with increasing the grain growth. When ultra-fine SiC particles were added in the Si;N, ceram-

ics, the strength was improved but the toughness was decreased, which was considered to be resulted from the

decrease of the grain size.
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Fig. 1. Microstructure of the specimens sintered at 1950°C for 2 h. (a) 0 wt.% SiC Bedding, (b) 0 wt.% SiC No Bedding, (c)
5 wt.% SiC Bedding, (d) 5 wt.% SiC No Bedding, (e) 10 wt.% SiC Bedding, (f) 10 wt.% SiC No Bedding, (g) 20 wt.% SiC
Bedding, (h) 20 wt.% SiC No Bedding.
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Fig. 2. Si;N, grain diameter as a function of sintering con-
dition. (a) 0 wt.% SiC (b) 20 wt.% SiC.
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Fig. 3. Number of SiC particles trapped in Si;N, grains.
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Fig. 4. Fracture strength of Si,N,/SiC nanocomposite with
SiC content.
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Fig. 5. Fracture toughness of Si;N,/SiC nanocomposite with
SiC content.

o
o

SiCE #7138 SiN/SiC H3Alge] sa7te 3
SiICE A7 g2 Al wlatsled & o sh2)7d
= gre] oRRE Ik S o4 ¢ Ul =3 A&
4 22& v2A ste] 223 25}, Beddingdt A
#e] F#7FE Zhol Beddings 314 o2 A9 3}
A= g vas o o 22 JAUE GE
velislet, ol &EFe) o3} AvlE Q1]
71718l )dAk=7 17 Afeba 7] Wjitez AY7tE]efA]
o, K. Izaki 5°]' X318} v} zro] SiC 7l
2Jgt SiC UAF Folel] 2ATAA Fol] LA A
ol -8l o7t Zstasts xgte] el 7]
ofg 4 ol ez A7 Fig 5t 99 A
£ Sice] Fepislel M dAe] WEE
eplisieh. 2Fx7E G224 sle] 243 Az
Beddinggt A1#e] 7)<l Zke] Beddings 3]
&2 Al A gkt wias] B oo o W3
QA ghE vERAA R, o]l SiCel bk
715 mhQlAde] FAdhe AR veid.
ol Ml gellAe] gl ke At & A
o] feleh= A7Azte} 2ol T Al-g AAl
& 4 A 2 A §7] wEel] A ke
oA kst Aes Aasd. sic Avke 9de9
Z7ht 589 A 22 sy 0 7175
71HE 4 glont, £ Aoy saAde] 74
che Aadhe AES JebidR, ol F F3te
Si;Ny/SiC H39] SAW =R SiC 37} Ao
vl 2] WSS Ba dxl=r] vt & dede
2 7=,

4.8 E

1) Si,N/SiCe| ®|4|T-23= BeddingZt Aol
o] 2o R =7|E Hglem Sic A7l whg) o
qx=7) Az A Aol AdRE episich

2) SiC A7k Bz JAAS Ax|sision,
Sice] F-go] ARl whe} Si,N2 dxk=7)7) 3ot
Ak, o)= 7K Sioh SiNg YRS B
2 JAN 7= qee] z7] el

3) el $RIgE Sice] dAk=7] W ook SiN,
qzle] A =l vl sl

4) SiCE H7Ist AlgoA ot 2 A= S
yehd ubd 3ol Zhe ofzh vk Zhe vehd
Ak, o] SiC FH7lell &3t Aolelr el Si,N 2]
AAIAR BE" YRpar] Wl 71908 He=
AtE o},

—_—

. Jurgen G. Heinrich and Hartmut Kruner: Tailoring of
Mechanical Properties of Si;N, Ceramics, M. ]. Hoff-
mann and G. Petzow (Ed.), (1994) 19.

2. Giuseppe Pezzotti and Mototsugu Sakai: J. Am. Ceram.
Soc., 77 (1994) 3039.

3. M. Backhaus-Ricoult, J. Castaing and J. L. Routbort:
Rev. Phys. Appl., 23 (1988) 239.

4. B. J. Hockey, S. M. Weiderhorn, W. Liu, G. Baldoni and
S. T. Buljan: J. Mater. Sci., 26 (1991) 3931.

5.C. Y .Chu, J. P. Singh and J. L. Routbort: J. Am. Ceram.
Soc., 76 (1993) 1349.

6. N. Claussen: Proceedings of the 11th Riso International
Symposium on Metallurgy and Materials Science
Ceramic-Processing, Microstructure, and Properties, J.
J. Bentzen, J. B. Bilde-Sorensen, N. Christiansen, A.
Horsewell, and B. Ralph (Ed.), Riso National Labora-
tory, Roskilde, Denmark, (1990) 1.

7. M. Herrmann, C. Schuber, A. Rendtel and H. Hueber: J.
Am. Ceram. Soc., 81 (1998) 1095.

8. C. Greskovich and J. A. Palm: J. Am. Ceram. Soc., 63
(1980) 597.

9. G. Sasaki, H. Nakase, K. Suganuma, T. Fujita and K.
Niihara: J. Ceram. Soc. Jpn., 100 (1992) 536.

10. T. Hirano, A. Nakahira and K. Niihara: J. Jpn. Soc.

Powder Powder Metall., 41 (1994) 1243.

11. K. Niihara, T. Hirano, A. Nakahira, K. Suganuma, K.

Izaki and T. kawakami: J. Jpn. Soc. Powder Powder

Metall., 36 (1989) 243.

Vol. 10. No. 1. 20603



62 IER - AEF

12. K. Niihara, K. Izaki and T. kawakami: J. Mater. Sci. 15. K. Izaki, A. Nakahira and K. Niihara: in Proceedings of

Lett., 10 (1990) 112. the 1st International Symposium on Sci. of Eng. Ceram-
13. K. Niihara, K. Izaki and A. Nakahira: J. Jpn. Soc. Pow- ics, The ceramic Society of Japan, Koda, (1989) 443.

der Powder Metall., 37 (1990) 352. 16. H.R. Lee, C. J. Lee and Deug J. Kim: Materials Letters,
14. H. J. Park, H. E. Kim and K. Niihara: J. Eur. Ceram. 52 (2002) 355.

Soc., 18 (1998) 907.

Journal of Korean Powder Metallurgy Institute



