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Properties of B-SiC-TiB2 Electroconductive Ceramic Composites Densified by
Liquid—-Phase Sintering(Il)

FRHME M RR KB K
(Yong-Deok Shin * Seung-Hyuk Yim * Joon-Tae Song)

Abstract - The mechanical and electrical properties of the hot-pressed and annealed B8 -SiC-TiB: electroconductive
ceramic composites were investigated as functions of the liquid forming additives of AlQOs+Y20s. The result of phase
analysis of composites by XRD revealed a -SiC(6H), TiB;, and YAG(AlsY30y2) crystal phase. The relative density and
the mechanical properties of composites were increased with increasing AlO3;+Y20; contents in pressureless annealing
method because YAG of reaction between Al:Os and Y;0; was increased. The flexural strength showed the highest value
of 4589 MPa for composites added with 4 wt% AlOs+Y20; additives in pressed annealing method at room temperature.
Owing to crack deflection, crack bridging, phase transition and YAG of fracture toughness mechanism, the fracture
toughness showed 7.1 MPa - m”? for composites added with 12 wt% AlLOs;+Y:0s; additives in pressureless annealing
method at room temperature. The electrical resistivity and the resistance temperature coefficient showed the lowest value
of 60%10" Q -cm(25 T) and 30X10%/T for composite added with 12 wt% AlLQs+Y:0: additives in pressureless
annealing method at room temperature, respectively. The electircal resistivity of the composites was all positive
temperature coefficient resistance(PTCR) in the temperature ranges from 25 C to 700 T
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221 7iet X2l (Pressed annealing)
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2a9e a9 19 verdsio.
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AZ9YEL 1800 TAA £% 10 TR $23 1, 4A48F
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22 9% $& 2 yzaalge 37 2d Jehigich

B-SiCHl TiBE &¥3ix, EFEY ALOs+Y:05(6:4 mixture
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3 F7igt R 93 239 AEE E 1o Jehdigdd

¥ 1 A®e =M =H
Table 1 Composition Condition of Sample

Sample A-SiC TiB;  AkO:+Y:0s Remarks
(vol%) (vol.%) (wt%)
PST-AYs| 61 39 4 7tk @A e
PST-AYs| 61 39 8 7Ht g A
PST-AYr 61 39 12 7Hsh A g
ST-AY, 61 39 F7he X e
ST-AYs 61 39 8 1t €A g
ST-AYe | 61 39 12 F74e dA g

23 24&d

B-SiC-TiBz% AlO3+Y:0:8 H7 g Mk B§Ae o
2dEE TEEE [6)d d8A T, YodEE FF
=g o8& olzI|WHAYeT PST-AYs PST-AYs
PST-AYw, ST-AYs ST-AYs® ST-AYiz 6 748} AHE 3
sto] 2zt AT 403 A Y FIEE Heo

27 A#HY 4484 XRD(PWI700 system, Philips,
US.A)E o] &3l BEAsiAa, vATZE gAY AL
= &30l B AlH-g& gous AYALE SEM(JSM-840A
Jeol, Japan)& °]§3t A3
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Holdiag / Depressure
1800T .
1800kg(25M Pa}
Tkg /4T
1000 f---mmevmmeres
Pressare 400kg(5.55M Pa] 12.8 T /min
16 T /min
30T
. I AN )
177min 240min 138min

%8 1 PST-AY,, PST-AYs™} PST-AY2S] 7igt &x2l
YE At 52 Y W =20

Fig. 1 Heating and cooling schedule for pressed annealing
process of PST-AY,, PST-AYs and PST-AY:.2

composites
Holdiag
1800T Depressure
17300 |roospigiaecnass
1700C . Holding
nyTHEY Ts00kg(2sMPa)
1000 T }rmeeeeemesy {
Pressure 400kg[S.5SMPa] 128 T /min
10 T /min
30T
- — - —
177Tmin 240min 138min

@ 2 ST-AYs, ST-AYs3} ST-AYp2l 27ie gx{2! 2y
g a2 ¥ dzt z20y

Fig. 2 Heating & cooling schedule for pressureless annealing
process of ST-AYs, ST-AYs and ST-AYz composites
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AAA AEEY U ¥(Indentation Method) S22 24 &4
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o=18 St 1o &) (1)
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Fig. 3 Relative density of the B-SiC+TiB: with AlO3+Y203
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H 2 ALOs+Y:0:8 HIIEH B-SiC+TiB2l EDS&EM
Table 2 EDS analysis of the £ -SiC+TiBx with ALOs+Y203

contents
oo~ Samplel o AV, PST-AYs PST-AYs
2%0xide
Si0: 63.753 61.650 66.656
TiO: 33555 35293 29.902
ALOs 2,692 3,058 3.442
Y03 0.000 0.000 0.000
A 100000 100000 100000
S60xide Samplel o AY, ST-AYs ST-AYn
Si0, 68.115 65.813 61627
TiOs 29.456 29551 33.667
AL;Os 2427 4636 4707
Y03 0.000 0.000 0.000
Al 90.998%  100.000%  100.000%
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3.2.1 7iegh fxal(Pressed annealing)
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Fig. 5 Three-point flexural strength of the B -SIC-TiB. with
AlO3+Y20a contents
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Fig. 6 Vicker's hardness of the B-SiC-TiB> with AbO3+Y203
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Fig. 7 Fracture toughness of the B-SiC-TiB; with
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Fig. 8 SEM micrographs of crack propagation of the
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