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Effect of Pressurless Annealing Temperature on the Properties of a-SiC-WC
Electrocondutive Ceramic Composites.
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Abstract - The composites were fabricated 61vol.%a-SiC and 39vol.% WC powders with the liquid forming
additives of 12wt% Al:O3+Y203 by pressureless annealing at 1700, 1800, 1900C for 4 hours. The result of
phase analysis of composites by XRD revealed a-SiC(2H), WC, and YAG(AlY30:2) crystal phase. The relative
density, the flexural strength, fracture toughness and Young’s modulus showed respectively the highest value of
99.4%, 375.76Mpa, 5.79Mpa - m*, and 106.43Gpa for composite by pressureless annealing temperature 19007C
at room temperature. The electrical resistivity showed the lowest value of 1.47x10°Q - cm for composite by
pressureless annealing temperature 1900C at 25C. The electrical resistivity of the a-SiC-WC composites was all
positive temperature cofficient resistance (PTCR) in the temperature ranges from 25T to 500TC.

Key Words : a-SiC, WC, Liquid forming additives, YAG, Anneealing femperature, PTCR

LM B E@ 0-SIC-WC AEH BEA 714 A4S E
B7e Bdoz XRDEY, AUUE, AAWE, A%, 3

BT §EE AY VHFLGIOE d%des A4, SEMBE 2 EDMABE 71359 Puwdl7le2 3
AT V-VEHEE Az ddx4, 4 3 A4, 3 NNBES 25 Pt
Esh Wasgel $AAVL B FHARHLE A
we BUE UEl 47 42A 9o B& 2FYSE o N WA
& % 93, 1000l E A7 ARl FEATLE
Agolr] dEol L5 453 WA ARE AT $7b 8
of 3ol wARTHZ],

A= SiCY 227MF4AFAEE(1950~2100T)E W37
AAAN ALOY0:8 ©148 A4z Wie] d7Hx gl
H0-0 A9SAE 4T HUSReD Al He UdE
Bol7l Aol FE, AYBES /AN 4ol GIne s*j:;“ g AlRS ERe £95% solvurethane |
u} X} = 199 T = T &HL2E polyurethane jar
];’fldla;;‘r‘;} ;;33;255] wo Am m0re we gu I SIC R0 15 300, 343 charged AHE3iel 4842
Se SAIALE A1)a Gom meed A < s B planetary ball mill ¥, 100CAA 20435 A7
Ao 58 ALE Aot Adew @ cg se ge AT ARE 6mesh BAL AZSASIT
o e o853 AcHel ANEE ¥9E 59 g=o 90 59§24 Y

B AT du2Ee e R T annedling o o oo Slomial® argon gas EA7AH £AAR
& B8 oSCA 2AS FUAsH, PICREL A - oF ¥ dF R229E 29 14 dadus
Azt GRAY AL 2 PAAA =Y SH5HE AT 2APWE BT 10T +e81, A5 P
Qstd amealing SEE SiCY mesldrdesyg annealing¥F, £3 128CTE ¥4 NAG £42 1000l
200~400C & 1700, 1800, 1900°C 2 ®3} A7}, A 55MPag& F13L 1700, 1800, 1900 C74#] 25MPag 7}4tst

Z22 98+ a-SiC(Sika Tech FCP 13 RTP)$} WC(Tae
gu Tec Ltd. C-34029)¢] &E/H]E 61Vol%, 39Vol %2 &
geta, o] EF Bl 12wt% 9 AlLOs+Y203[Al03(Showa Ch
emical Inc.),Y2O3(Aldrich Chemical Company, Inc.)]E 37}

Ad.
T e T — a-SiC-WCel ALOs+Y:0:8 A 713 Mets Bgale o2
o BEA : XK TRLEMN RLHR et EudAd g4 7aR2, dddse SRT
o & B XA BELEH MLEe g o8@ ofzvuagos 58 W ke F7L A
BZHTE  204F 28 9H 8 h=d
BRET 20044 3H 108 £2AANHY AEMHEe XRD(D/Max-3B, Rigaku, Inc.)&

242



ol g3t Az, vATFRE 2 AHe AR &
o] B¢ AAe HudH-g SEM(XL30S FEG, Philips, Inc)&
o} &3to] T

ZE AL AAY AJE 3x4xBmm’ol™, EWL 1un
9] diamond paste® #HF HQulF A5 A9 7] (4204,Instron,
Inc)E ©]83la] cross head speed 0.5mm/min®] ZHSE
7%= AEHJIS R 1601)e2 34 IATE 7z AAg 3
3 ZA33stHTh

A= 2 334 AL AEE 01gm diamond sus-
pension®E HZF AWNIFTH F ¥AA "AARAES]
VMT-7, Matsuzawal& ©]%389 3= ¥ F2Ud4 ANd3
Q1 ¢t¢lW¥[Indentation Methodl2.2 &3 gt 718 &%
2 20kgf, load speed 40mm/sec, FAAHL 102E Qe
o, Z+ Al EF 53] 23

Ax 2 B3HAUAXE A G Evans & T. R. Wilshaw(8]
2oz Atslgd.

a-SiC-WC E@Ae] d7ALE 2& pr 25~50T7HA
PauwH 02 &3 2] ()2 ALHAL Pauwgel ALE
g AR AEANEFINE o889 wire-EDM(Electro
Discharge Machining)[9]2.2 7}-&= 1t}

— 1000 C
----- 1800C
- - = 1700°C
N
-~ 1.558 kg C7 121 25MPa
_____________ —
\1753kgm7|am~:>.<
N i
mnwwmzsm\
Hp-
— )
PR e—

a8 1 MEN=E2 %t &2 3 dd =27y
Fig. Heating & cooling schedule for the preparation of
samples

-

“In2

nd R]+R f( )
(1)

Ri% R B3 Zo] Addd

Voo

R=72 (@, R=7< (@

a-SiC-WC Bt M2t Eamel stol olxl= EME Anneaiing SB/E

Trans. KIEE. Vol. 53C, No. 5, MAY, 2004

Vep "2 ABZHel F I8 ERHE W @z CDHY
e
Vec 192 ADZHl AEF L€ THE w9 @3k BCHY
st
f(&)
R, 1 EAAT R/R:<15019, f=1)

d: AR FAele

3.4% ¥ 3%

3.1 2N U o=
g 2004 Jebd vlel 2ol annealing 2=V & F

AR 24 YElD vk ol 2ZFAR ¥ ¥4
Mool YR =2 A3H oz Ao SiCY ALOs Y203
o] whgez A8 MAHEHE AkO, Y0, SiO, CO%9 3

AE W&o 7180 YeruAw 19 3¢ vtebd wiek 2
°] annealing2%7t ¥& 4 & ZAAY AFo] dojut X
3o} o] ol Hr] W&ot}

XRDEAXZ annealing 2% W& XA 3dEM9 W
e 8, 2 geHE 29 47 29 WCHAE SiC 7R
gol 2adeoz EA3tn SiCe WCe whge Uojux ¢
T glen g4 4d AU ALO:9 Y037 #&3to
YAG(ALY:0)4°] ez gtk EDX £4 Az
SiC(Hexagonal)®t WC(Hexagonal)7t M2 ®h¢3tx @3

mE. r:i o J}m

YAG(Cubic)4o] JeE T &8 e & 47 ok
100 —
96.2
95
g %
-y
2 &
2
@
g &
g
[.*
<4 75 7.2
70
1700 1800 1900
Temperature[ T]

23 2 Annealng xol & a-SIC-WC =gt el
S =T

Fig. 2 Realitve density of the a-SiC-WC composites
according to annealing temperature.
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Fig. 4 X-ray diffraction analysis of a-SiC-WC com-
posite at annealing temperature 1800C.
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Fig. 5 Three—point flexural strength of the a-SiC-WC
composites according to annealing temperature.
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Fig. 6 Vicker's hardness of the a~SiC-WC composites

according to annealing temperature.
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Fig. 7 Fracture toughness of the a-SiC-WC composites

according to annealing temperature.
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Fig. 8 Young’'s modulus of the a-SIC-WC composites
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