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A Study on the Mechanical Properties and Specific Resistivity of Reaction-Bonded
Silicon Carbide According to o-SiC of Various Mixed Particle Size

Young-Ju Kim', Young-Shik Park’, Youn-Woong Jung*, Jun-Baek Song*, So-Young Park” and

Hang-Joon Im""

ABSTRACT

For the manufacture of low resistance Si-SiC composite, the properties of reaction sintering in the green
body of various mixed o-SiC powder size with the various carbon contents from Owt% to 20wt% were
investigated. The samples preparation was green body by CIP method under this condition, molten silicon
infiltration process was conducted to reaction bonded silicon carbide. the results of sintered density, 3-point
bending strength and resistance of analysis showed that varied carbon and silicon melt reacted to convert to
fine B-SiC particle and the structure was changed to dense material. The amount of fine B-SiC particle was
gradually increased as carbon content increase. According to mixed composite, it's mechanical and specific
resistivity properties was strongly influenced by carbon content within 10wt% more then carbon content 10wt%
was strongly influenced by phase transition.
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Table 1 C iti of Reaction Bonded SiC

L

Mixed Composition(wt%)
#150 #400 #2000 #4000 Resin Si Carbon

sample

DS1 | 5 20 20 10 10 5 0,5, 10, 15, 20
DS2 | 20 10 40 30 10 5 0,5, 10, 15, 20
DS3 | 10 20 30 40 10 5 0,5, 10, 15, 20
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(b) #400

VMD 30um
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#2000

(c) #2000

(d) #4000

VMD 3um

Fig. 1 SEM micrographs of starting materials with each a-SiC particle
size were analyzed by PSA (x100).

A FYel carbon black?] H71EE Swt%X WHIIA|7|H,
0~20wt% Zd7}sto] Eu]stgict.

Zoty} HANS 93t ball mixingS Table 19] Z3H|&=
AgE ez odes s 35%H7eH e &
Z Hu9] 50%S T3t ®3 A a-SiC powder
£ 9 voido]| phenol resin¥} carbon black®] w+¥ SZ}o|
o|gt& RPM 1202417t &4 EFsGL). o] A7) &
Bolq 80CHNAZs el Aol A8 BaEUS Sus
ot 24 SFEE2 0100x300mm barF e AP 3LoiFF ol

op i o



174 Y97 - gy - 3 -

A
JE
&
b
of
w
<
e
B
B
B
kS
z
e
&
B
B

l SiC powder l l Carbon Black l l

l

Characterization
(SEM, PSA analysis)

Phenol resin l

[ Mixing & Ball Milling |
l

[ Drying 80C, 2hr) |
[

[ CIP (130MPa, 5min) |
l
Debinding
(800C, 3°C/min)
l
RBSC Si(5wt%)
(1600°C, 3C/min) infiltration

Measurement & Analysis

Fig. 2 Flow chart of experimental procedures.
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Fig. 3 OM microstructure of RBSC fabricated using different SiC particle
size prefoorm with 10wt% carbon source; (A)DS-1, (B)DS-2,

(ODS-3.
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Fig. 4 OM microstructure of RBSC fabricated using different SiC particle
size preform with carbon source; (2)5%, (b)5%, (¢)5% (d)20%,
(€)20%, (H)20%.
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Fig. 5 RBSC composition relation ship between the bulk density and
variation of add carbon content(wt%).
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Fig. 6 XRD pattems for RBSC with mixed compositions and add 10wt%
carbon content.
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carbon content.
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