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ABSTRACT

The main purpose of this study is enhancing the filtering efficiency, performance and durability of filter by growing SiC whiskers
on cordierite honeycomb substrate. The experiment was performed by Chemical Vapor Infiltration (CVI) in order to conirol pore
morphology of substrate. Increasing the mechanical strength of porous substrate is one of important issues. The formation of
“networking structure” in the pore of porous substrate increased mechanical strength. The high pressure gas injection to the specimen
showed that a little of whiskers were separated from substrate but additional film coating enhanced the stability of whisker at high
pressure gas injection. Particle trap test was performed. More nano-particle was trapped by whisker growth at the pore of substrate.
Therefore it is expected that the porous cordierite which deposited the SiC whisker will be the promising material for the application

as filter trapping the nano-particles.
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Fig. 1. XRD analysis result with different deposition temperature as 1100°C, 1200°C, 1300°C (o= 100, for 60 min).
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Fig. 2. The SEM images of the whisker grown with different
deposition temperature at outside pores (a) 1100°C, (b)
1200°C, (c) 1300°C and at inside pores (d) 1100°C, ()
1200°C, (f) 1300°C (o= 100, for 10 min).
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Fig. 3. The graph of diameter (a) and line density (b) with
various deposition temperature (Tgep,=1100~1300°C,
o= 100, for 10 min).

FYolM AFE AL A Adx WstE

tol Fig. 3ol WEpiRlth Fig 3@el 739 2%
BH FZLT 71 1100°C, 1200°C, 1300°CE A58
31271 9) A 7o) 206—216— 246 nm(2] ), 175—190—
241 nmUF)E F7eke 28 #AF Aok LE9 F
Zhol whg &AL HA Frhe 2% A wE 98
714 &3 whge] FUteh 71 BHA F3dE ERE
o] B4k Al -F7tel % Zolgtx Az, o A7
A ZFA 2% =7lE= SiC ZFE excessive free
carbong 57 A B =L surface energy sitesE A3
o= F2 FAHo| A H2AY AL FIt A
At BuE b Yok old @ @A S atgle]
E J|olx AP T 3 | He AMEE 2 Ay
o] Aotz ARt} o] B AYA ARgdE YR )

ot rlo
( i_ﬂ

o}
Jp o A

l



SRS Eshith Fleidl o o FolelelelEs /1372 A1E B 54 Wt 135

= W37IAVE & AES 5 ' CVI FREAY
A0 o) 7)ol GFelx 2L JFAE] FAL
g A7 YEY Rog BRI iRy} 9o A
&7 AL Rt o 5o AYS BT
Zol 718 M URE BolZ4E A FHo
HAashe A2 g JIA Y NBge] F33 ¥ ul
ol Al FFEH X&Hog o]Fo| P wt uhg
Aol 7% oj2eiA 3 olo] wie} thEA] EHol
Aol Hyot 987149 SAuRT} £ 54 2977} o
A W5 AU YEoE AuE 4 e Ao
A 22 E SHET oly g 1,9 40 wE )
& 202 AZEY. Hy9 4SS 987 A R B2
F&em gkgade] el miAl 717 Yie A%
] BH R golg Floluz 7|F YA =
TH7IE VEE E 08 2dde] & Zleo]y] o
o} ole}t FFo] thFAlY 7]Fol AL AR 2B
E WS e H27E A H4D 0 u)
Aoz 7| 5 et 719 gFAs}E 71
< B A B9 Pe YT F 9
7

b1 2700 elza, meka

of
o
®

—_—
==

b L ol
WS o
N

o

F{F
pas

A

ot
1z

H

< A 2308 2 2 5 e FeES B9E A

B9l 1100°C, 1200°C, 1300°C ZZANA 3277} A
tel FrojgtolE e gEAEE A Fig. 49
YER AT S3 33 o9 FArjolglelE Fwke] ¢
FEw 24MPaolH YEZIAHIE 10022 7F FEL
o 1200°Col A 150%, 1100°ColA] 133%, 1300°Co]A]

60d @ A 1100°C
g N @ 1200°C
= - s
< 55 e M 1300°C
L ~ mrm e e
D ~. .."'-..,
c W Al
£ 501 ~, TRl
w \ ﬁ‘;-
[0 "\ "
5 45+ N,
4 k.
E'_ ‘h“-.
40m .
8 -
35+
a | ] L
100 200 300

Input gas ratio (o)

Fig. 4. The graph of compressive strength with variation of
deposition temperature and input gas ratio (Tgep=1100
~1300°C, o= 100 ~ 300, for 60 min).

125%9] 7= 3 2 AU 1200°C, ¥H71AH] 100
oAA 7bF F2€E 60 MPad] F=g Bt o9 & 7
=9 33L& F2AY JFWelA e AAY 9F a2
RHojAH FArjojgtolE B9 AF 9HQ grain grain
Alole] AARY L 7} grain®] A FHd BT JA
Aol o3 aHx S A2 A4 Ad=rt A
F2(Fig. 3 (b)) 1200°Ce] 7% 4=E71AH] 100, 3002
Z7qM o2 2z ¥3] Fxe] F7F o] Atk R
S B 22 4% U2 239 2747 Og2A Y A
T Fo 719%E ST = Yok ES 1300°CY] B
3

B 1200°Ce] 7-¢-ETH @&
7F 7149kl lo] A F
= a2 7)9srt o ade e 358 5 Aok

Fig. 5% 94=71A44] 100, 52 A17F 3089 27A
F2 255 1100°C, 1200°C, 1300°CE HSAZ w) 714
FHES BAEt A4 7 tEA HuE g 59 7
o2 B3 Hlon WRF JFX e FaA A
o2 st A Fgo] Ao 1100°C, 1200°C,
1300°C2 257} 271848 1 7+49 =17} 271 8
Aot ole 2% STk wE 3279 AAHFIHFig 3(a)
of wg Jgoz Heolw 1200°Ce] AS MU=s} M
A= B3R 1300°Ce] AR 714 F3go] ¢

o =
3ol 714 BAEE FA2ATE T8 2o e
F5% 5 Ik

323127 B £7ksi0l of Za0l WHE S4 Ha}
T 7Es BAL A B2AT BAZTE Dol U}
A g3 2 AY & Jede] g dop 1wy s

18
bare
16 =
A 1100°C
14 4 i 1200°C

1 @& 1300°C

=
E 121
S .
o 10 1 e
© s -
fad PR ‘.
% 8 - W
o . -
T 4
4
217..4°
| = L} v L ¥ ] = 1
0.4 0.8 1.2 1.6 2.0

Induced pressure (bar)
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Fig. 6. The variation of line density (a) and gas flow rate (b) by
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