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ABSTRACT

The effect of SiC additive on the densification behavior and microstructural change of TiB, ceramics was investigated. The
infiltration and direct mixing with polycarbosilane (PCS), which was converted to SiC by pyrolysis during sintering, were used for
the addition of SiC. The addition of Fe enhanced the densification of TiB,, but which resulted in exaggerated grain growth. However,
the addition of PCS enhanced the densification and suppressed the exaggerated grain growth of TiB,. Moreover, the addition of PCS
using direct mixing was more effective for suppress of grain growth as compare to the addition of PCS using infiltration.

Key words : TiB,, Polycarbosilane, SiC, Infiltration

A &7 stellMe) ek s
H3 9ok Aode Pzt
= HrHAZ @eol o] &5 3
B e A7 SR Q)
- wrow? o
7+ AN JF

ok Aoras 71

TeAA A Sl

P
a

I:IOP A

fl

1) A -4 (microcrack )&

01% ajast7] 15t

N

B 152
04

=

o} ol E 7}]}\1 0}7]
& wHog A7 }_;ﬂ] °] 747}01]
A= YRR g es

o) A3t depte Rew F2R

}-J

TCorresponding author : Deug Joong Kim
E-mail : kimdj@skku.ac.kr
Tel : +82-31-290-7394 Fax : +82-31-290-7410

—588—

o 27349 AZE A 2000°C 0¥ TLHE ¥
B AARBE FUNLeRH A HAe A 7
ANAMIS) g 2ge @A stz ik 2zl Al
Bu) AR AEe old BE A Al 22 =
Ao} AHgF} ol7Bel o8 BAHE oL ol 8T B
i gakel % 1A 2HE anwd B4a) flslel u)
AzAL Aojahs Hoz g Awr} )RR Aok,

B ATolAE TiB, AFNAS YA W, 24 =

A2 24 HA7ES 37 ¥ @Fe 2% SiICE H

3 715 ¥R AFAQ polycarbosilane(PCS)E # 7F
WS delste] MUk & AAd 2 nAlxRd WskE
2 w9ttt

ol o

A3l AHS-E TiB, ¥ %99 H. C. StarckA}9] F
GradeZ AHE3IRoM, &3 FAZ AMESH Fe 242 ¢
A AZ]7F 40 um ©)8e] Y LT 3peAbe] RUE
ANZEAY 1 wit%d] V)E&E H7I8kET 282 SiCE W
2 7t EAF AAQD polycarbosilane(PCS) 2
NIPUSIAH] Type AS ALS-3tELom AA24e 10 wi%
HA7}3H ). Fig. 12 Ao AM&E PCSY 72E =
28lste] YERASICE PCSS M7t Mo zE staZE
AHEe] 7159 toluenedl] E3E PCSE EAIH S o
£-5 332 (infiltration) TR L2 A-LE WP 274
2247 @7 hexanes SWliAIZ AHE-ste] F2]

=

=

=

milling



Polycarbosilane 710l &J3F TiB,2| 52 589

CH, CH, H
~g- M e TSeDl
~ e T T

CH, CH CH
| L

Si
~cH,”"| \CH/l \CH/ | ™
CH, CH, CH,
Fig. 1. The structure of polycarbosilane (PCS).
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Fig. 2. Relative densities of the TiB, (T), the TiB, infiltrated

with PCS (T(I)) and the TiB, mixed with 10 wt% PCS
(T+10P) sintered for 1 h.
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Fig. 3. XRD patterns of the TiB, (T), the TiB, infiltrated with
PCS (T(1)) and the TiB, mixed with 10 wt% PCS
(T+10P) sintered at 1900°C for 1 h.
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Fig. 4. Relative densities of the TiB, containing 1 wt% Fe (TF),
the infiltrated TiB, containing 1 wt% Fe (TF(I)) and the
TiB, mixed 1 wt% Fe and 10 wt% PCS (TF+10P)
sintered for 1 h.

< XRDE #4438 diolth. PCSE &3 &

of EFoR Huigt T AL 2F pY SiC

s 32 5 AU ole SiCH,0, 4&2] PCS7}F o

150°C H-Zo|A 7tmit-go] doji} Si-O-CH,-Si+H,0 3

B2 WY, g%y Fobyd wet Si-H, C-H 2
6

olae] BEA EorlolM w©h 43k whgo| 2]t
Sic7t AHEYY] W2 Row B 5 YAk =2 gt
o TiB,ot SiCA ol & peaks #HAEHA] ¥ HL
2 Hol 24 AN FHe Fr vk doutA
2o Aoz AN £ AU

Fig. 45 TiB,2 £Z24& Fo)7] {3t 5% A7
2 FeE 1wi% F7I8IE, PCSE &3 EE dA5FA9
o r HrKgE AJMES 1800°ColA 2100°C Alole] &
T e (A7HES 2% AR YRS vE
9 g zolt}. o] 7] A E TiB,o Fel 1wt% H7}sho
2H 2000°Col A 1A 2deh AJHe] A9 g =Tt
oF 929%742] Z71sk e AR 2100°CY] A2 LoA
E 257t oF %R A AES eI o=
TiB,o| Fe& #H71sto] 2728 A¢ &2 F A3 34
22 AF AAL o]y A EAANTE BHE SHHAY
gk, 2100°C o)de] IL2oA= ¥
AZFa, 2zg Ju) 7159 A
2PN Ao AR F YAtk @I 1w Fe
Qo] PCSE FHWMo 2 HIle Al H9E U] A¢
o} epRItA R 27) AYLETT Eob 1900°ColA AT
Aol oF 97%9] YW JeRi e 2100°Ce] &
emoME AEET 01%E T AadeE AEFES v
Pt sk 9 Fe 9o PCSE YrzrAoz s

flo o

EEZ BRLR

Fig. 5. Fracture surfaces of the TiB, containing 1 wt% Fe (a)
and the infiltrated TiB, containing 1 wt% Fe (b) sintered
at 1900°C for 1 h.
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Fig. 6. EDS analysis of the infiltrated TiB, containing 1 wt%
Fe sintered at 2000°C for 1 h.

Fig. 72 TiB,oll Fe& 1wt% 718 Al H 1 wi%? Fe
ool PCSE WO et AlH 18] Fed} PCSE
z}z} 1wt%9} 10wt%® YERAHoR THae A3k
ABREE 2000°CAA 14759 2F ko] mAxH S B
A3 Zolt}. Fig. T(a)eld HoiA| = wiel 7bo] Felt 1 wi%
H7H A9 A9 o 20um o)) AV|E A
AT dAEE #FE 5 ddoh B PCSE A

2 FAHOE SiC7F 34E AL DAY 4
9, 942327174 10 pm ©]3t2 PCSE A 7}0}X1 o

ASLETE 28 YA Ado] uma A" AL
A& F AUt 53] PCSE TR o= Hrgh o‘l‘(Flg
TR daxgor 5t AW A9(Fig 7)ol
YaEel A7)7F Buk Aa #de 2718 AT U9
o, 4% SiC =3 FHAPez AzE AARTE ¥
w3 gds £XxE AL #ETE 5 AU ol A

_!

0:
mln
i

3 e

o to

T oo
f rlr

UJ dr
1

E o ¥o >
-

ol

Fig. 7. SEM micrographs of the TiB, containing 1 wt% Fe (a),
the infiltrated TiB, containing 1 wt% Fe (b) and the
TiB, mixed 1 wt% Fe and 10 wt% PCS (c) sintered at
2000°C for 1 h.
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