Journal of the Kerean Ceramic Socicty
Vol 37, No. 8, pp. 805~810 2000.

DEX} L2 28 MoSiy/SiC M2 S&H|

MoSi,/SiC Ceramic Composites Prepared by Polymer Pyrolysis

Bum-Sup Kim, Deug-Joong Kim and Dong-Pyo Kim*
Dept. of Mater. Eng., Sungkyunkwan University, 300 Chunchun-dong, Tangan-gu, Suwon, 440-746, Korea
“Dept. of Fine Chemical Engineering and Chemistry Chungnam University, 220 Kung-dong, Taejon, 305-764, Korea
Recerved June 12, 2000)

=2

=

HEAR -G8 7FESt MoSiySiC A E BEAE 2ER) S8 Wil oFk Hzslz ole Aaids) 2 AL =
Aatgnt, 3 ER §718 (Polymethylsiloxane)ll Si. $iC, MoSi,Z 71810 1320-1450°Ce) &%9f AR 7] opfjA] whenr)
71 & 37 @ FAHEe dheapdos] 45 dEE 2B Pﬂt} Azg B3] vHze vEAZRE o7)" Si-0-C
ABe 52 71743, MoSi,, SICE o] Folx qlom - WEsg2e] 240 IEHLIOiE} 1400°CellA] FEaNA A Azt
Baks|e] 2o 86~00%0|R 0w, AT 213~284 MPa, FHEAlSE 4~7x 107, 28R 27 23} 500°CHA A
o g 2t Sl wiel stk

],

ABSTRACT

The formation, microstmeture and properties of MoSi,/S1C ceramic composites by polymer pyrolysis were investigated for the
application of healing element material. Polymethylsiloxanes were mixed with Si, SiC. MoSi, as filler and ceramic composites
prepared by pyrolysis in N, atmosphere at 1320~ 1450°C were studied. Dimensional change, density variation and phases were
analyzed and correlated Lo the resulting matetial properties. Microstructures ol ceramic composite prepaved by pO]ymer pyrolysis wele
composed of MoSi,, S5iC and silicon oxycarbide glass matrix. Depending on the pyrolysis conditions, cerﬂmlc composites with a
density of 86~950 TD%, a fracture strengih of 713 ~ 284 MPa, a thermal expunsion coefficient of 4~7 X 10" were obtamed. The
electical resistivity of the specimen decreased with increasing of temperature up to 500°C.
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Fig. 1. Flow chart of experimental procedure.
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Fig. 2. C-Mo-Si phase diagram(at%).
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Fig, 9. Thermal expansion of specimen pyrolyzed at 1400°C.

2% 7o) SEFAT e ©2 A 4~5x10%1Px
(= 5~7X10°%S YRt G934 L @) T
WE g Vb ZloE wol () ATk AAEINTH T
ZH-S d 9 RIRE 9l MoSi,e] S9EAFel 7T~8x
100 Hehs e Zhe RYAT sice] IBAAE 4~5
X107 WlEE e veldc)h mak vse 24
Si-0-C fele] daaA 7t 314X 10°0 2 BT g
oma® (@), () & 24 B Si0-C feEde gugA
% HU= MoSi,eh Sicrb A"7lEgiSem Q] o] &
e NEom Ao Mos7h B H7HE (he) 2ol
(e) Brb= o 2 SBdAT 3 vebd Ao Aasc

Fig. 102 2 A™olA Azzt AR vlx3 S440E
vERd Aoty 5 24 BT 500°C7| S2AF wAR

2¢ A ek g el Aol gasisic
Ao e 8ice] % 1000°C o] SrfAe i
(+F DL =AS=(PTC. Posilive Temperanme Coefficien)S
LERAARE 2 olgle] 2oz B (A5 A 5 (NTC,
Negative Temperatore Coefficienty®  VERITHY 2 A9
ol S0°CARIE] AL Peola] Adkgte] 7hashs Bl
Hop = §iCe| A2 P99 carves} YAFHS BT},

el

I:[LO

4

4

Resislivity
cm)

® -

r T T T T T
a 100 200 300 400 500

Temperature("C)

Fig. 10. Blectrical resistivity of specimen pyrolyzed at 1400°C.

gt = SiC, MoSiel| B)E 7 24 FF =& Mg
Lol o) Aol 2 frelatel EA) WEOR A

=31t
4.4 B

polymethylsiloxane(NH2100)2} A7 |24 MoSiy, SiCE
H7VEE 7= SiE H7VEle] MoSL/SIC Ao s o)
o ARE AFE S dsick 2ER) SR8 FA
ool AT I R 600°CHRE] AlElste] Rl
Aezkast 4 1100°C o)A F3¢ 4AF Hr)
1400°Col A ar17k GAElste] AlZE S5 my=ae
MoSi,/SiC 47 §i-0-C2] Rz olsojgom AxF
AR AREE 5 24 7 86, 90%E YR
ol AHe] GRFAETE 4~ TX 10%)9E g7beE 213
~284 MPaolgem H7n[AE &4 Am 25 Ak A
Ago] TrAsidny.

=

o] EEL (1999 W A AT AW e A7)

| =
of elgtey ALl
REFERENCES

LoFgl4, k58, 485, WEE A48E o849 Ssic &
A Az Shmagd ekl 31e5). 561-571 (1994).

2 A, e, ARs 288 A9H, ColnaEe
A e TENRAE, SRR, 6(1), 57-66
(1996).

3. R. W. Rice, “Ceramics from Polymer Pyrolysis,” Bu/l. Am.
Ceram. Soc., 62(8), 880-892 (1983).

4. K. J. Wynne, “Ceramics via Polymer Pyrolysis,” Ann. Rev
Mat. Sci., 14, 297-334 (1984),

5. M. Peuckert. T. Vaahs and M. Brueck, “Ceramics from

A 37 H A & Z(2000)



&10

10.

Snk

Organmetallic Polymer,” Adv. Matr., 2398-2404 (1990}

. P. Greil, “Active Filler Controlled Pyrolysis of Preceramic

Polymer (AFCOP),” J. Am. Ceram. Soc., 78(4). 835-348
(1995).

. P. Greil and M. Seibold “Modeling Dimesional Change

doring Polymer-Ceramic Conversion for Bulk Component
Fabrication,” J. Mater. Sci., 27, 1053-1060 (1992).

. T. Erny, M. Seibold, Q. Jarchow and P. Greil, “Micro-

structure Developement of Oxycarbide Composites during
Active-Filler-Controlled Polymer Pyrolysis,” J. Am. Ceram.
Soc., T6(1), 207-213 (1993).

. P Villars, A. Prince and H. Okamoto, “Handbook of

Ternary Alloy Phase Diagrams.” Materials Park, OH : ASM
International {1994}.
F. 1. Hurwitz, P. HeiMann, S. C. Farmer and D. M. Hembree

S EEEEEy

5T

11.

13.

14

AR

“Characterization of the Pyrolytic Conversion of Palysil-
sesquioxancs Lo Silicon Oxycarbides.” J. Mater. Sci., 28,
6622 (1993).

M. Seibold and P. Greil, “Thermodynamics and Micro-
structural Developement of Ceramic Composite Formation
by Active Filler Controlled Pyrolysis (AFCOP),” /. Eur,
Ceram. Soc., 11, 105 (1993).

L 2" A5E P Greil. ‘540 HrlE ZEA /715

R el o3k HAE] B8 A d=tad e
A, 35(9), 939-944 (1998).

G. M. Renlund, S. Prochazka and R. H. Doremus, “Silicon
Oxycarbide Glasses : Part II. Strocture and Properties,” J.
Mater. Res., 6{12). 2723-2734 (1991).

A8, F3, “sic BiAle] A AFE 21EAA

., 12(3), 36-40 (1999).



