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ABSTRACT

o-SiC (B; 04 wi%, C; 3 wt%) was sintered in Ar atmosphere from 2050 ta 22007 by means of pressureless
sintering and gas pressure sintering n order to find optimum sintering condition of ¢-3iC, Mechanical properties
and microstructures of sinlered bodies were mvestigated according to sintering method. The effect of smtering
condition on sinterahility of e-SiC was also examined by using the dilatometer. 97.5% and 98.8% of theoretical
demnsity were obtained from’ pressureless sintering and gas pressure sintermg of a-51C powder, respectively.
And modulus of rupture was measured as 270--350 MPa and 420 MPa respectively.
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Table 1. Characeteristic of LONZA o-8iC UF-15

Ialaracteristics
fSpeciﬁc surface area (my/g, typical value) 156
Grain size {(pm) X 0.90
s 048
Xy 0.22_]
Chemical analysis (wt%) 0y 132
FexOs 0.05
ALO, (.03
C free 020
S met. 0.10

Green density in % of T.D. uniaxial at 400 MPa|54.0 J
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*9-51C: UF-15, LONZA-Werke GmbH, Switzedand
**B,C: F 1500, H.C. Starck, Germany

***Phenalic resmn: {B-8081, Kangnam chemical Co, Lid.,
Korea

PGPS Furnace: Model FP W 100/150-2200-100-1.4,
KCE Special Furnace Co., Ltd., Roedenthal, Germany
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Fig. 1. Gas pressure sintering furnace with intergrated
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Fig. 2. Sintering program of -SiC.
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Fig. 3, Linear shrinkage of SiC during heating. (a) with
vacuum treatment at 1500~ 15507, (b) without
vacuum treatment
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Fig. 4. Microstructures of SiC sintered at 2100% and
1930C. (a) with vacuum treatmeni at 1500--
15507, (b) without vacuum treatment
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Fig. 5. Linear shrinkage and shrinkage rate of SiC dur-
ing heating.
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Fig. 6. Microstructures of SiC sinlered at various tem-
peratures.
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Fig. 7. Densilics vs. sintering temperatures.
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Fig. 8. Microstructrues of SiC sinlered at 2100T for
0, 10, 20 and 30 min.
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Table 2. XRD Intensity Ratio of 15R/6H According to
Stntering Temperature and Time

Sintering Sintering Liseon/onase
temperature (T} time (min) |
2050 0 0.06
0 0.21
2100 10 0.26
30 041
2150 0 0.54
2200 0 047
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Fig. 9. Flexural strength and fracture toughness as a
fuuction of sintering time m SiC sintered at
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30 min
Fig. 10. Fractured surface of SiC sintered at 21007
for Omin and 30 mun.

] {20
2200 5k I
r Shuinkape e - B g =
2000+ ak 15 Lo ',E
g 0 s
u = 1= . &
- aF = |
k= e % 5F | Vacum | ] IEE Qa x
i 3] Tor 10 = £
U .
21600+ % E 06 y
= & 4+ g E £
lemperature # Jo4 E
o Shimbage V= Prosome 15}
2r AL e 1a
/ 402
1200 \ i

20 40 B0 &) 100 12 14
Tiune {min)
Fig. 11. Shrinkage and shrinkage rate of SiC during
healing with GPS.
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Fig. 12. Microsiructure of SiC sinter and gas-pressure-
sintered at 21007T.

SICE 2100T R saEE ) (o] i AlgE
o 4 10 MPa#] Ar® slatele] ~=g AL Fig 114
Vel GPSe) o8 $5%5e} 5522 F7)r)
sholElgfan], fefzl dAle vlHdFRe Fig 129
2k

Fig. 120l 4} o] GPSell #lsleq AA[Z7)7] 3~5
wn HAz=e e vldFERE e oS0 247
golglor, Aetadstd s (312 g/m!, o| BUE 97,
BZIREL oF 1.3% %2 316 g/em(o] B E O8.8%) 2
AR HE S "%'E]“-HM‘:]' Melzl . Al A AW

v} of S0MPa HE & 420 MPaZ 23 =9]c),

e Rl

1

B
]
Thu

a-SIC Bute] #Hy AdzAL F3 BaoE 4o
F2 B 04%, C 3 wt%7t ¥ =2 B2} phenol resing
3l7bsle] GPS furnacesl| A 2050~2200C Wz 4
o] chest 2o A3k alglch

1. Arg l?lﬁl GW"] Aektda i 4@y F 1500~

e

1550C A 7
=8 E?%*"O]E]r

2, 0-CE AriglFlstel A AekaAdd o fdEe
21007, zlﬂlﬂ F10He] HA Azzgde|ilen,

zele] =z7|7} FAdst, ¢|2HE 97.5%, 7Y 7E 370
MPz2] SiC =742 A= ¢ qlgiek

3. 2100(24 *5%501]4’4 GPSﬁJ- = 1, *‘J'U,j'j:%if{;
)

el
AR

-829~



1Q.

11.

REFERENCE

- P MECE BEHENEST RSN 8 1

“HARESRC] BT WI9RT (197E)L

LR BN RIS TIORET 4525,

“RIGESRe B TR (1987,

., John B. Wachtman, JR, "Structural Ceramics,” Vol

29, Academic press., Inc., {1989).

. 5. Somiva, Y. Inomata, “SiC Ceramics,” pp. 409-425

UCHIDA ROKAKUHO 1938.

. EM. Lenoe, joseph L. Meglen, “International Perspe-

ctive on Ceramic Heat Engines,” Ceram. Bull, 64(2),
271-275 (1985).

. DR. Johnson, A.G. Schaifhauser, V). Tennery, E.L.

Long, Jr. “Ceramic Technology for Advanced Heat
Engines Project,” Ceram. Bufl, 64(2), 276-281 (1985).

. R.A. Alllegro, LB. Coffin and JR. Tinklepaugh, "Pres-

sure-Sintered Silicon Carbide,” J Am. Ceram, Soc, 39
(11), 386-389 (1956).

. 5. Prochazka, “The Rele of Boron and Carbon in the

Smiering of Silicon Carbide,” pp.171-181 in Special
Ceramics. Vol. 6, British Ceramic Assoc, 1975.

. H. Tanaka, Y. Inomata #f al, “Normal Sintering of

B-SIiC Powder,” [ Japan. Ceram. Soc, 92(8), 461-465
{1984).

JA. Coppola and C.H. McMurty, “Substitution of Cer-
amics for Ductile Materials in Dresign,” National Sym-
posium on Ceramics in the Service of Man, Carnegie
Institution, Washington, (1976).

T. Hase, H. Suzuki and T. Iseki, "Sinterability of Sub-
micron SiC Prepared from Siliconization of Carbon
Black under Presence of Al Additwves,” [ fapan. Ce-
ram, Soc, 87(11), 576-582 (1979)

C ERTEE BIRE= IR CAls BE mmste i

BT RIUEERe] B
570-580 (1980).

HA=gEsligst, 88(Y),

14.

15.

16.

17.

18

18

20,

21.

22.

23.

ﬁsgo,

- EE

. F.I. Lange, “Hot-Pressing Behavior of Silicon Carbide

Powder with Additions of Aluminium Oxide,” J Mat
Sei, 10, 314-320 (1975).

M. Shimada, K. Sakai and M. Koizumi, “Fabrication
and Characterization of AIN-SiC Ceramics,” Proc. int.
Symp. on Ceramic Components for Engme, pp. 466-
472, KTK Scientific Publ, Tokvo (1984).

T. Mizutani, M. Hayashi and A. Tsuga. “Effects of
Adding Flwd Boron Aiuds in the Normal Sintering of
Alpha-SiC," [ Jepan Ceram. Soc, 96{2), 211-216 {19
881,

T. Mizrah, M. Hoffmann and L. Gauckler, “Pressure-
less Sinlering of a-8iC," Metalluray Infernational, 16
{5), 217-220 (1984)

HERS, BE 21001 SRt RS
(1983).

W. van Rijswyk, Danie) J. Shanefield, “Eftects of Car-
bon as a Sintering Aid Silicon Carbide,” [, Am. Cerant.
Soc., 73(1, 148-149 {1990

M. Ohkohehi and ¥. Ando, “Pressureless Sintering
of Ultrafine SiC Powder Produced by Gas Evaporation
Method,” J. japan. Ceram. Soc, 94(1), 26-44 (1986).
Y. Inomata, “Free Energy Theory of Material Trans-
port for Sintering and Diflusional Creep,” in Proc.
Int Smmp. on Cermic Components for Engine, ed.
by 5. Somiya ef al. KTK Scientific Publ, Tokyo, 1984.
T. Sasaks, Y. Fukatsu and T. Iseki, "Oxidation Beha-
vior of Submicron $1C Powder and its Sinterability,”
I Japan. Ceram. Soc, 95(6), 646662 (1987).

H. Tanaka, “Smlering of Siliwon Carbide, pp. 155-173
in “SiC Ceramics. ed. by 8. Somova and Y Inomatla,
Publ. by UCHIDA ROKAKUHO Publ. Co,, Ltd,, 1988,
H.U. Kessel and P. Engel. “(zas Pressure Sintering
with Controlled Densification,” cfi/Ber. DKG 66, No. 5
/6, pp. 227-234 (1989).

HEEER TRE, 59

89937



