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ABSTRACT

The mcrostruclural evelution and crystalline phases of the infittration of Ti-+ Al liquids in ThC, SiC, TiC+C
and SiC+C prelorms have been investigated. As Lhe 11 and Al mixing ratio in Ti+ Al infilirated hquid changes,
the newly formed reaction products, which were reacted from the Ti+Al ligud with preforms, consisled of
three major phases as TizAIC, ALTuC: or AlLC, The TiC grain shape was changed to spheroid, when Ti;AIC
was [ormed. In case of ALTYC. [ormation, the platelet gram was formed from the original TiC grain. When
AlLC, was formed, nodular or intergranular fine-giained ALC; was formed around the TiC grain, while the

original TiC graun shape was nol changed.
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Table 1. Physical and Chemical Charactenstics of Raw Materials

Properti}/laterlals a-S1C TiC Graphite Almminwm Titanium
Av. Particle size 33 2~5 L 44 44
Specific graivity 321 4.93 215 2.69 4.50
Purity SiC >93% TiC  >99.9% | C »99.9% | Al >900% | Ti >99.9%
S50, <0.3%
C >0.1%
Fe <0.05%
Maker Showadenko. Aldrich, Acheson, Aldrich. Aldnich,
Japan USA. UK. US.A. USA
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Fig. 1. Schematic diagram ol melt infiltration sys-
tem.
1. BN Coating 2. Graphite Crucible
3. Induction Coil 4. Metal
5. Preform 6. Graphite Susceptor
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Table 2. Change of Sinterability of Ti+ Al Infiltration System in Various Preforms as 2 function of Infltrated

Metal Composition

Preforms TiC SiC TiC+&C TiC+C SiC+C
Ti+A (100 wt.%) (100 wt %) (50 + 50 wt.%) (95 + 5wt. %) (95+5 wt.9%}
Ratio( wt %)
10040 = — — =
90+ 10 - - <]
80+20 = - <] =
030 [ — =< =]
30+ 50 ] = ]
30470 —1 3 =
20+ 80 I [ =<]
10+ 50 ] 3 <]
0+ 100 L1 —

<]J: Not Processed

H3LE 48 2(1994)

Completely Inhitration, E-?.'-’-:‘-‘-'.a: Parlially Infiltvation, [__]. Sutface Ceating, B

: Almost Infiltration,
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Fig. 2. Microstructure and X-ray difraction pattern of
the TiC-Ti reaction product obtamed by the in-
filtration of 100 wt.% Ti melt
(a} Backscattered electron image
{(h) X-ray dilfraction pallern
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Fig. 3. Backscattered eleciron images of the T1C Ti/Al
reaction product obtained by the infiltration of
Ti+Al melt
{a) 90+ 10wr% Ti+Al
(b) 80-20 wt.% Ti+Al
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Fig, 4, X-ray diflraction paiterns of the TiC-Ti/Al reac-
tion preducl chtained by the inlillration of Ti
+ Al melt.
(a) 90+ 10 wi.9% Ti--Al
(hy RO-+20wi.% Ti+Al

e AdEe 45)-4E7](Ostwald  ripening
processy* el 2Jg] Aolal Azhdc)

Fig. 32 90+ 10 wt.% 2 80-+20 wt.%2] Ti+Al &4}
Frbo] AgalRyl TiC-TYAl 23ae] vl pze)c)
Fig. 29 100 wl.% Ti z=3ke] A%< v]a TiC ¢1=k¢
o7l P42 dlsln 9l85 B glvk dubge

[+]

N

r{‘d

Ostwald ripening processel| 4] 57§ <]
el A A&EstA =yl s3d ez ool #n] Hx 9z
Aol M2 AZR Felld <iRZ7]) WL HHo|mz)
(equilibriumt dihedral angle)s] 2)s) 2 o] ok o)uj
% Bl(spheroidization)i= o]Ez}e] 180°¢] 3|22
FrhalAl =u Y=gt HE2Hda] yYHAE FHIE
Akl A WA o ke on] AR HkA Fich
4l 7] Afral ] 27 SHzera)o R Hhadw Folxle
o #F FEe grE dAelr] a2 Al(coalescence)
A olch aleba] A71EE FfelAd ol
1ol ez T2 Was sle ale T

1 =
Wrlgems gadel e TC QA7 3904l

u..

= mle

A___l:

A 313D A8 E15%4)

"
£
bt
2
Fis

AccV SpoiMagn Dt WO = um
N0V EI T3k BSEYE TICH 30t

AccV  SpolMagn  Det WO —— 20um

0w ED TIoN BSE 103 TIC+EOwi%Al

Fig. 5. Backscattered electron images of the TiC-Ti/Al
reaclion product obtained by the infiltration of
Ti+Al melt
() :04-30\%.% Ti+ Al
(b) 40--50 wl.% Ti+Al

2]al #EhA #}-fel 1 A{chemical (ree energy)s} A=

A= anterfical energy)s FHAxglsle] o] A= 2

o2 FdaE o HAsEs flow xgz}g-,]nij_ o] =

el 4 aage] Sl H A2 wiREe] Y

Hleaw o2a 4 vﬂr g 80720 wi.5 9] Ti+Al
5

FEdel 459 24040l A T4 dAbe] 27)7)
Al R o gl olE 20wl % Ale] Azb®l =3
oge] W0 wis Al ¥]8) 427 Pelx g A

Moz o she gxdd YAggel sy dEe

Fig. 4= F]g 3—] AEe gk Xeray 5834 At
o} Al e S FR9] cubic FEE R
TiC A2 peaksl 7R a2 Z=aslz Ty, Al 2 Cal
3487 EEal culic Txo TLAIC HAe] A 24k

2. 2 vehkz 9lond, hexaponal AR T=E 7k TiAl

=
)



(a) m  ALTILC, B TiAC
* TiC A Al
v TiaAl < Unknawn

MJWRNJ WM WLJL?JWMJLJ(L

26 {degree) '
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+ Al melt.
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Fig. 10. Secondary electron images of the TiC-Ti/Al reaction product obtamed by the infiltration of Ti+ Al
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(b) 20-F80 wt.% Tit+Al
{d) 100 wl.% Al
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tion of Ti+Al melt.
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Al melt.
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of 100 wil.% Al mell,
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