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ABSTRACT

For 5CS-6 SiCY/RBSC composites fabnicated by the Si melt wnfiltration 1n vacunm atmosphere, it was found that the
coaling layer on SiC fiber direclly alfected the inlerfacial reaction between fiber and matrix as well as the mechanical
properties of composites. SiC/C double coating layer on SiC fiber was found to be most effective to improve the fracture
toughness of SiC/RBSC compasites by mmimizing the interfacial reaction between fiber and molten Si. The maximum
fracture stiength and toughness of 23 vol. % S1CYRBSC composites [abricated in vacuum was 540 MPa and 12,4 MPa-
m'™ respectively. However. for the composites fabricated by the Si melt infiltration in Ar atmosphere, il was found thal
any type of coating layer on Si1C fiber could not retard the interfacial reaction between fiber and molten Si due Lo the
oxidation of the applied coating layer.
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Table 1. Characteristics of Materials Used

Malerials Supplier Remarkers
U-S1C Showadenko | Av. particle size: 7.9 [m
Graphite SEC, Japan Av particle size:5 Um
Phenolic resin | Kolon chemical
(KSP 50103
Agti(oj ‘%Eg-ﬁ Textron Av, diameler : 143 pm
Si Semuconductor grade
Table 2, Compositions of Lthe SiC/C Preform Used
RBSC/SIC, | e-SiClgraphute/fiber=51 vol. : 34 vol. : 15 vol.
O-S1C/graphite/fiber=45 vol. - 30 vol. : 25 vol

Table 3. Processing Parameters for CVD Carbon and SiCC
Coating

Carbon coating SiC coating

» CHa/H5=2 - MTS (CH,51C1L)/H=0.1
+ Total [low rate=300 scem | « Total flow rate=1100 sccm
- T = 1,100°C - T=1,150°C
- Time=1 h » Time=1 h

- Pressure<5 torr
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Fig. 1. Microsttustures of SiC fiber/RBSC matrix mterface
lor (a) 5iC fiber without coating layer. (b) CVD SiC-
coaied SiC fiber and (¢) SiC/C double layer-coated
S1C fiber 1einforced RBSC composiles reaclion sint-
ered under vacuum atmospherc.
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Fig. 2. Microstructures of SiC hber/RBSC mamx interface
for (&) SiC fiber withoul coating layer and (b} CVD
5iC/C-coated S:C fiber reinforced RBSC composites
reaclion sintered using a continuous Si melt wnfilt-
ration process
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Table 4. Effects of Coating Layer on Flexural Strength and
Fracture Toughness of SiC Fiber Reinforced RBSC
Composites Reaction Sintered Under Vacuum
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Table 5. Effects of Coating Layer on Flexural Strength and
Fracture Tounghness of SiC Fiber Reinforced RBSC
Composites Reaction Sintered Using a Continnous

Atmosphere Si meit Infilwation Process
Volume Coai Flexural Fracture Volume ) Flexural Fracture
o
[raction of the t%?%%@?” strength toughness fraction of the Cgfémll-l%e?n strength toughness
fiber (MPa) (MPa « m"™ fiber (MPa) (MPa - m'™

Non-coated 358 6.3 Non-coated 286 37

15 vol.% - 15 vol.%
SiC/AC-coated 336 5.6 S1C/C-coaled 324 4
Non-coated 307.5 6.89

25 vol.%
SiC/C-coated 340 124
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