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ABSTRACT

For the preparation of SiC composite, the properlies of reaction sintering in the SiC-C-Si-Ti system with
the Utanum contents variabion were investigated. Either the case of titanium additions or the case of direct
mhiltration of fitanium m SiC+C preform, the newly formed fine-grained B-SiC, which was reacted from the
molten silicon with graphite, was intergranulated between the original a-SiC particles. Alsa titanium disilicide
(TiSiy) was discontmuously formed isolated pocket in silicon matrix. The amount of titanium disilicide was
gradually mcreased as titanium content increase. With the results of hardness and fracture toughness measure-
ment, SiC-titamwum disilicide (T1Si;) composite represented high properties compared with the system of the
infiltrated pure silicon.
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Table 1. Chemical Compositions of Raw Materials
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Materials ] _
e-51C Graphite Silicon Titanium
Property
Av. Particle Size 33 um 1um 44 ym 44 ym
Specific Gravity 3.2 2.15 233 4 54
Purity SiC >08% C >89.9% S1 >99.9% T >09.9%
Free 5i0, <0.3%
Free C <0.1%
Total Fe <0.05%
Maker Shawadenko, Acheson, Pure Chemical, Apogee Tech,
Japan U.E. Japan USA.
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Table 2. Change ol Sinterability of {Si+7TD Infltration
System w (SIC+C) Preform as a function
of Infiltrated Metal Composition and Pressing
Pressure
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Table 3. Change of Sinterability of Si Infiltration Sys-
tem in (51C+C+T1) Preform as a funclion
of Titanium Metal Ceontent m Preform and
Pressing Pressure

Muting Ratio of Pressing Pressure (kg/cm®)
S+ Ty Infitrant (wt%)| 300 | 200 100 50
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Titanmum Content. ] Pressing Pressure {(kg/cm?)

in Preform (wt%) 300 200 50
0 P P C C
10 N N P P
20 N N S P
30 N N S P
40 X X N P
50 X X X P
60 X X X P
70 X X X N
80 X X X N

N: No Infiltrarion, P: Partial Infiltrarion, S: Surlace
Coating, C: Complete Infiltrarion, X: Not Processed

N: No Infilirarion, P: Partial Infiltrarion, 5: Surface
Coating, C: Complete Infiltrarion, X: Not Processed
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Scanning electron micrographs of reaction simtered SiC-Si-Ti composites as titanium content in Si+Ti
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AFse] ad Hﬂﬂa FAY/E green Awll T WA AFelAE ST} AR B Ao &
ZHe R ZadT 2ZAE ofFA BL & ¢ ugth Aol FESA £3 wgadsde] AzmEe] o
ﬂ%Eﬁhn%ﬁﬂ%ﬂsﬂﬂﬂ%ﬂwwﬁ#l%%ﬁ il o) ¥ e} Fahuel eyl

228 wSiC, C Ti YA=o) AFAdels we 1 Fig. 1& a-8C: cal HEE 70302 FALR g
7I8E e Ha =T AT EA4de veE AdAe da) elelwo okg 2 0, 10, 20, 30, B 40
lebye] HAAEA b AGAd) als) ol FHe]  winR WshAA delEw @4 Ark T3 F 4

]
/] AR ulein

0wt Tiz] A}

45 A o] A 2la] 44 FFHA
Tﬂl-‘%o] Aoz ATk weha) A Al €=

3}
=

[
/o

-h6d -

g A|Hel SEM Abxlelch Fig Laye
g 29 Fae] SapEa 43 delg

olt

%7

g



Det WD [ — 1 50 um
BSE 5.0 SIC + 100 8)

Dt W0,
A~ PHLEMD ¥

Fig. 2. Backscattered electron images of reaction smtered SiC-Si-Ti composies as titanium content in Si+Ti
infiltrated metal ncreases,
(@ Owt% T1 (b) 10wt% Ti {c) 20wt% Ti (d) 30wt Ti (e) 40wt% Ti
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(@) 10wt% Ti (b) 20wt% Ti (c) 30wt% Ti (d) 40 wi% Ti
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Fig. 5. X-ray diffraction patterns of reaction sintered SiC-S1-Th composites as titanium content mn Si—- T mfltrated

metal increases.
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