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Study of Basic Properties to Develope SiC Ceramic Heater by Self-Charge with Electricity

Yong-Deok Shin, Tae—Hun Ko, Jin-Young Ju’
Electrical Electronic and Information Engineering, Wonkwnag Univ., Balsan Industry’

Abstract - The composites were fabricated B-SiC and TiB, powders
with the liquid forming additives of 8, 12, 16[wt%] Al03*Y:03 as a
sintering aid by pressureless annealing at 1650(C] for 4 hours.
Reactions between SiC and transition metal TiB; were not observed in
the microstructure and the phase analysis of the pressureless annealed
SiC-TiB: electroconductive ceramic composites. The relative density, the
flexural strength, the Young's modulus and the Vicker's hardness
showed the highest value of 8229[%], 1895[MPa), 5460 [GPa] and
2.84[GPa] for SiC-TiB: composites added with 16[wt%] Al0:+Y:03
additives at room temperature. The relative density of SiC-TiB;
composites was lowered due to gaseous products of the result of
reaction between SiC and Al:Os+Y20s The electrical resistivity showed
the lowest value of 0.012[Q - cm] for 16[wt%] at 25[TC]. The electrical
resistivity was all negative temperature coefficient resistance (NTCR) in
the temperature ranges from 25[C] to 700[T].
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2.1 A[EME

B AYoA A4d 2298 E B-SiC(Grade BF12, H. C. Starck Inc,
Germany)® TiBa(Grade C, H. C. Starck Inc, Germany)E& E#sti, o] &
2o 8 12, 16[wt%le ALOs+Y:056:4 mixture of AlOs and Y203
Al03(Showa Chemical Inc, Japan), Y203(Aldrich Chemical Company, Inc,
USANE #71 stk ol3A ZHlg 22E oAHEF SiIC &8 ol §3td
A EFAZ F 80[CIAA 647 B¢ AEAZY 22E A8E 60 mesh
g2 A AEE F 4 B=d 431 54 §FE MG Az
[Astro, California, USA]JZ argon gas 7] Ad £Z2AA} 22349y
LE6S0[CI7ZA B2 10[C]12 & 2353, YA BN adeng 4
Aol 2 YAG(ALY:Or) 84¢ dstd 1650[TllA 447 <t Frigte

2 fAY g B9 128(Cl2 WZ AZd drleM 2m54L spot
thermometer [TR-630A, Japan}& A8-3td &A &gk $4-& 1,000{Cl
A 555[MPal(400[kg)& F1 10{CI8nlch o 2333[kglE S H3tAA
1,600[C)7AA 25[MPal(1,800[kg])2 7t3 £ 1,620{ClolA ¢EE FAFA
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Holding
1600C |-—-Hoiding
1333kg/ T 1800kg[25MPa]
1000C _Z_}'?J. ______
Pressure 400kg([5.55MPa] 12.8 C/min
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B-SiC-TiBzol AlOs+Y-0:& #718 Ay 249 oj2dxe E8Y
Ho} &M FEHHT, FULEE FHFE o] 4% Archimedes H22 §
12, 16 wt%¥ A7g 2z A8 73 408 SAT g HIRE HaAA
th A4 AN#Ho A 24L& XRD(PWI700 system, Philips, US.A)E ol &
st BAsgn, viATRE AAHY FYRE SHo B¢ AHY Y
Hg SEM (JSM-840A Jeol, Japan)& ol 43t BEEA FAZE 24
4 A#e A7E 3xdx25molH, 10me] tholojEE T2 FHE Fvg
% A=A P71 (nstron, Model 4204, USA)E °] 434 05m/ming &1 2
2 % ZE ANFEIS R 160D o3 3d X Zx& 7 AH 9 33 &
Astdc 7439 2gez $YAFY 4FE HAs U RE A
He A4 E 22U 2oz TAYES F1FaT A& L AHE
01m TrololZ= BRE HAF 7AW /I F uA2 vAZmAEY
(Matsuzawa, Model DVK-2, Japan)& ol&st9 Vicker's ¢ H
(Indentation Method) 2 ZRa %t AlHd 718 §FL 10kef, 40 m
Jsec, FAANTL 1022 3tgen, 4 AR 7 53 2As8Hd

SiC-TiB: 2g A9 A7|A8E ov 25[TIAAM 700[CI7HA 2aAgez
AN#HF 408 2AF A1)E ASHASG
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2§ 2 o ehd uiel Zo] AdUEE ALO:+Y:0:8 Astel e 2%
7} E7teta gl ole AZAA F carbond oxygenol tid & A3
o7 Qldtd SiCsh ALOszHe} wree g s AAHE ALO, S0, CO%d
Aol Fudd mad vehd 7132 & 19 EDSEA Y uehd ulsl Zo
In situ YAGHo] A= 7138 AYFozHA Lert F7tstdr] 4
oz AggEd

B—a-SiCel Ado] West Yoldrh XRDEA A TiB:Y#E SiC
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o A AZAS 8 4F ZAZ FUF ALO:Y Y052 A4 @t
In Situ YAG#o] 422 zA9] Artee] ZFME4E intensity7t Z5HA Y
BUn Atk In Situ YAGHE annealing F¢ plate-shaped EE
elongated FH & grain A&E 7I5AA AZAA a4 Fx7t Edh
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Q8 2> Al0:+Y,0,22 W0l IHR SiC-TiB 2| 40f UE

<E 1> EDS £

Element wt?
3wt 12wt% | 16wt%

C 32.25 31.59 33.25
[¢] 8.22 7.29 7.96
Al 2.98 3.36 3.65
Si 33.58 34.57 30.64
Y 2.73 3.46 3.63
Ti 20.24 19.73 20.87

Total 100.00 100.00 100.00

3.2 HYUAZ % Young's Modulus

A% 1142~1895MPale 7]1E §iE ztzhel ©dA4F SiC, TiB:Y 35
0~500[MPa]g} 350~575[MPa] # 2ctie @A uehizn Aok HAdR=e
dAe 9 9HE grain AF BAZ 913 annealing® F384] plate-shaped
T elongated HZ grain AF2 /HEAA TAFRE AZAE FH
AL AT AR EE Wbt}

a3y 3 s v Pz vehd uieh 2ol ALY filme R EAE
E In Situ YAGEY FA7 FAYAZ Hioldtix B 4EF 47}
At o = viosic + (I-vdome®l( v SICS H A &) JAF 7139 e
SiIC-TiBAl 249 AU%E 350~52025(MPal & Bl HE go| 2
A dele A& 71F, 449 48 59 9% Hiojata A}

(b) 12wt%

3.3 Vicker's Hardness

AEAA Vicker's ¢ o2 243l ZAxe 3, 4 ¢ HFUS
vebd AQdd 181~284[GPa)E ueldn gtk 713 dE 77y ddy
SiC, TiB:® 2550~27.46[GPal9t 2550~2657[GPaldt Bote WA dEehd
3 AAT A2 F2A ALO¢Y0:9 HrtEel F/¥SE AR o] FolA
£ . ZA& EDS ¢ XRDY B4 Zuo] uehd vt} Zo] In Situ YAGH
%ol Jely Ao BE7} EopA 7] fF ol

23 24 AbOs+Y:039] #7tgol 71 4% 2434 F SiCH ALOs

R T R ﬁ
{c) 16wt%
<38l 3> SiC-TiB:o| Mol njAf =
e wrg o <8 AAHE ALO, Si0, CO% Y volatile componentsoll w

& NAH Y2 QA9 porosity S o In Situ YAGHl Uehdes Aol ¢4
7] g 12lwi%ld A% gol 7% A Jehd Ao Azdr

3.4 MoixjeE

SiC-TiB: @49l A7l AL 280a8eg B[TINA 700[TlAtel g
S5 JYold 2Astgen AN a4 219 39 Yk SiC-TiB:
8lwt%], 12[wt%], 16[wtlBdAel @7 A& B6(ClHA 7 9
1469, 1466, 0012[Q - cml& uYEMIAD 700[TIHAM 9 0.0026. 0.002,
0.0005[Q - cm]E Uebdlel A® 2R NTCREA S vehla
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B-SiCell TiB:2 E¥& EFE] ALOy+Y0:9 #H7HE 8, 12, 16[wtd]
2 WA Qe 1Y AZBEEET 300~450[T] ¥ 1,650(T]
oAl Z718t annealed ¥ SIC-TiB; £d4 E§Ae E4L g3 g

1) AZZA AbOs+Y0:d #Hrtgko] F/1e4E graind 3 AFL vE
WA RAT In Situ YAGol Zof vehdddl Hol Jdidmst w4
gua gl

2) SiCst TiB: Holg4 ALY wige vehix oa, TiB; Aoz5
B0 Aoz EAF

3) AUZE, Young's Modulus & Vicker's A% £9 7[4% S4x
ALO3+Y:0:9 AvtEo]l FAEFE EA Jeun o

4) 22 ZA ALO#Y:0:9 Hslol 7t ¥4E AFWA F SiCY
AlLOs7He w02 s AAEHE ALO, Si0, CO% 9 volatile components
o e AN#H fEelA e porosity Bt © In Situ YAGAe] Aol $45
71 W 12Awt%l 71A4F A 4] 7HE BA vEdD gl

5)  SiC-TiBz 8(wt%), 12[wt%], 16[wt%]EZA A7l AFgEL 256
[Tl Zzh ok 1469, 1466, 0.012[SQ - cm]E YehiA R 700[Clel A <F
0.0026. 0.002, 0.0005[Q - cm]& vtehlle] AH 2Fth NTCREA-E YJeh
2 gt
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