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ABSTRACT

A conversion layer of SiC was fabricated on the graphite substrate by a chemical vapor reaction method in order to enhance the
oxidation resistance of graphite. The effect of boron carbide containing powder bed on the morphology of SiC conversion layer was
investigated during the chemical vapor reaction of graphite with the reactive silicon-source at 1650°C and 1700°C for 1 h. The presence
of boron species enhanced the conversion of graphite into SiC, and altered the morphology of the conversion layer significantly as
well. A continuous and thick SiC conversion layer was formed only when the boron source was used with the other silicon compounds.
The boron is deemed to increase the diffusion of SiO, in SiC/C system.
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Table 1. Properties of Graphite Substrate Used in This Experi-
ment
Manufacturer &
o . 3
ID  Porosity(%) Density(g/cm’) Product name
not 1G-11
A determined 177 (Toyo tanso)
not ISO-68
B determined 1.82 (Toyo tanso)
Error+30
¢ 7 1.85 (Lecarbone-lorraine)
Table 2. The Sample ID and the Composition of the Powder Bed
Used
Pack powder mixture (wt%)
sample ID. - - -

Si SiO, SiC B,C

SOC 70 10 20 -
SOCB 60 20 10 10

Crucible
Si-species
vapor

graphite

Pack powder

Fig. 1. A schematic figure illustrating the experimental set-up
for chemical vapor reaction using a remote powder bed.
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Fig. 2. FE-SEM micrographs of fractured cross-section of
graphite samples that were chemical vapor reaction
treated at 1650°C for 1 h under a flowing Ar atmos-
phere. SOC denotes the case of Si:Si0O,:SiC=7:1:2,
SOCB denotes the case of Si: 8102 SiC:B4C=6:2:
1:1; (a)&(b) Sample A (1.77 g/em’), (c)&(d) Sample B
(1.82 g/cm ), and (e)&(f) Sample C (1.85 g/cm ).
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Fig. 3. FE-SEM micrographs of fractured cross-section of
graphite samples that were chemical vapor reaction
treated at 1700°C for 1 h under a flowing Ar atmos-
phere. SOC denotes the case of Si: Si0,:8iC=7:1:2,
SOCB denotes the case of Si: 8102 SiC:B,C=6:2:

1 (a)&(b) Sample A (1.77 g/cm ), (€)&(d) Sample B
(1 82 g/cm ), and (e)&(f) Sample C (1.85 g/cm ).

3 AR (b), @), (H AE 25 Bl FY3L AL
) 50 um °}ide] FHFo] FFHUT ¥ TS ALs)
o & BA9 Wre wE Aol7t gle Joew H
Art.

(), (©), ©% (b), (d), (DE ¥l B, £9)7) £
B,C7F 7MW 2R Fe] ulAF2Y] FIE Ao
B A& & & Atk B Hol o3 €39
Sk whg 7@7} gAY B8t A SR
o Yo LMy W& ErL Wzl grow 4
Aok webA, B,CY #/Pt @e] whE SR8 =9

8-S G AL ofdx] BE] Yste] vke-

50°C ¥4 1700°CellA L 249 49
=3

Fig. 32 SOC, SOCB #%17] 22g ¢]83ta 1700°C
oA 1A1ZF 718t eve-s AAIRE F, st e oA
FAAAER A Abzlolt), 1650°CAA Wh-g
Al Fz2e}; fALS 73%01 ‘Jr’é}ﬂ‘”‘:]'. kg
&3 (), (0,
tﬁ:@m 1!

= _4

g

]_
8
0]

S A o

oll
o fri Ay ot

7

L

mlo e

o
T
H
-

@ o e

o

A 44 A A 8 5.(2007)



448 334 . FEd - 339 - Feu] - A2 - Aot - olxg

(@)

{d) Closure

(b)

Fig. 4. Schematic drawings which explain the chemical vapor
reaction process with in the presence of boron carbide
source. When boron carbide was used together with
SiO(v) generating source, Si-species diffusion along the
boundary of C/SiC interface was enhanced. The boron
species enhance the reaction of SiO,) with carbon by
increasing the diffusion coefficient of SiOy) species
along the lattice of the converted SiC layer and Si/C
interface as well; (a)boron free case (b)boron addition
case.
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Fig. 5. XRD results of conversion SiC coated graphite samples
with SOC powder bed; (a) A sample, (b) B sample, (c)
C sample treated at 1650°C, and (d) A sample, (¢) B
sample, (f) C sample treated at 1700°C; C:Carbon
(JCPDS #41-1487), S:SiC (JCPDS #29-1129).
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Fig. 6. XRD results of conversion SiC coated graphite samples
with SOCB powder bed; (a) A sample, (b) B sample, (c)
C sample treated at 1650°C, and (d) A sample, (¢) B
sample, (f) C sample treated at 1700°C; C:Carbon
(JCPDS #41-1487), S:SiC (JCPDS #29-1129).
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Fig. 7. FE-SEM micrographs taken with a composition image
mode of conversion SiC coated graphite surface at
1700°C for 1 h. (a), (c), (¢) with SOC powder bed and
(b), (d), () with SOCB powder bed.
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