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New performance of porous ceramics as structural components

SFI—TUTIRARE 2 —
Synergy Materials Research Center

B ®

+T7 Iy 7 RCBITEEIOHFET, ZOEMEFE L ) DO LI N TE 247 54l
OFHEICIRRE MR &% v M) v 7 AR T-OREE L & O IZWREICHIE 3 UL BRI
BWENTHFEO RS WEETH 5, 2D L) hl L LT, F 3 HALAERKE T2 FIROA
fLE & BT L2 RILE14% DAL T 4 ZEIRIZOVWTORD SAILIZ X YR D5] ik
EREDPMREINL 12D TEROBBEET A R PIEL AL F =7 KE L DT
HNIZ WV & SIS A L 72 B0 2 ARk - O RIS /N & e G AL — 120 B L 72 S FLER24% D
ST A RL IR E RN T 5L FE OB 1 FEED O T HERIF LS I T T 5
7O KELUOTAEMATHBIELIZSVEWV)IFEEZHFT S,

Abstract

In structural ceramics, pores are generally believed to deteriorate mechanical properties. However, the
presence of pores does not always lead to degradation, but on the contrary, can give rise to improved or
unique performance whenever carefully controlling the microstructural factors such as sizes, shapes, and
alignments of pores and matrix grains. As an example, 14% porous silicon nitride where large fibrous
grains are aligned together with flat-shaped pores is demonstrated. This material shows 7 times larger
fracture energy than that of conventional dense silicon nitride, due to grain-pullout etc. enhanced by the
pores. Another is 24% porous silicon nitride with aligned fine fibrous grains and uniformly dispersed
minute pore. This material maintains strength equivalent to that of dense one while the elasticity islowered
amost half, making the strain tolerance about double.
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