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ABSTRACT

Six different SiC ceramics with 5i0.-Re.0y (Re=Yh, Er, Y, Dy, Gd. Sm) as sinlering addinves have been fabricaled by hol-pressing
the SiC-Re;S1;0; compositions at 1850°C for 2 hr under a presswre of 25 MPa. The room temperature strength and the fracture
toughness of the hot-pressed ceramics were characterized and compared wilh those of the ceramics sintered with YAG (Y,AL;0)).
Five SiC ceramics (Re=Yb. Er, Y, Dy. Gd) mvestigated herein showed sintered densities higher than 94% of theoretical, The SiC-
Re»Si,0; composilions showed lower strength and comparab]e toughness to those from SiC-YAG composition. owing to the chemical
reaction between Si0; and SiC during sinteting. SiC ceramics tabncate(l trom a SiC-Y,8i,0; cornposition showed the best mechanical
properties of 490 MPa and 4.8 MPa * m"? among the compositions investigated herein.
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Table 1. Characteristics of the Hot-Pressed S1C with Rare-Earth Oxides and Silica

L Baich composition{wt) . . . Crystalline phase
Sample designation - - Density Relative Density(%) -

B-5iC 510, Re;0; Major Trace
SCYB 805 4.6 15.0 YbyO4 3.515 94.1 [(-8iC YbaOy
SCER 8l.1 45 14.4 Ery,O4 3.489 99.3 3-SiC Er,Oy
SCY 86.3 48 2.0 Y,0, 3.280 08.5 B-SiC Y0,
SCDY §l.6 43 13.9 Dy,04 3407 95.6 B-SicC Dy,
5CGD g2.2 4.4 134 Gd,04 3441 96.2 -sic Gd, O,
SCSM 829 4.4 12.7 SmyO; 3414 86.6 B-sic Sm,0;
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Fig. 1. Microstruclures of hot- plessed SiC with rare-garth oxides and silica : (a) SCYB. (b) SCER, (¢) SCY (d) SCDY. (e) SCGD and

(f) SCSM (refer to Table 1).
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Fig. 2. SEM micrographs of the fmctule burfaces hot plessed SlC wnh rare-earth oxides and silica : (a) SCYB, (b) SCER, (c) SCY, (d)

SCDY, () SCGD and {f) SCSM (refer 1o Tablel ).

Table 3. Cationic Radius of the Re,05 Additives™” Used in the

Present Study
Additives Cationic radius X 107 (nm)
Yha, 0.985

Er,Oy 1.009

Ya(h 1.011

Dy,05 1.023

Gd,04 1.053

Sm,(Chy 1.079

< T F Adgch

Table 3& AAZAR AL SER HatEe] of2nh]
& UElH, Fig 32 BER AglEe] o|exld Wil
& 2dAHe] it Qo) HEkE Helgth 7k AR

e

AalEe] ol@ntgo] Aol wet Ahndl 49 WIE 9

2 =efjA] BeiFEo] Y,0,-810.48 A7FEL sCyelA

Zheet eldghe] H3AE vebfglch e BER st
o

Vazgo]
2o} olenl walel WE AH 24
E E9E A%

a3 WUl els Flg. L 7]
SCERS] #EaglAucl 22 %8 B 5 slew], U4 e
=

AAbs e mAlpzdNE 47 2717
j I

Bl w9 B 9EE Auge 2 & U
SmO,SIOANH ¥ <4 ke thigde oz v
Se W (86.6%)F 7. 224 ol Be Aus 7]

2 RER, Be 7150 23l crack #Ee] AR =]

A 37 7 A 2 Z2000)



HET

600 6
I:i Strenath (MPa)
500 | BZZZ3 Touahness (MPam'™) 1s
7 7
-
. g
= wol 2 Js &
[+ B =
: :
£ {s &
g E3
&
£ &
7] , -2 3
. 1y
D

SCYB SCER SCY SCDY SCSM
Sample Name
Fig. 3. Effect of sintering addilive composition on flexural
strength and fracture toughness of the hol-pressed SiC

wilh rare-earth oxides and silica as sintering additives.
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Fig. 4 Fracture origin of hot-pressed SiC with rare- earth oxides
and silica : (a) SCYB and (b) SCY (refer 1o Table 1).
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