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ABSTRACT

CryC;-dispersed TiC composites were prepared via HPCS {high pressure-self combustion smtering) pro-
cess using mixtures of T1, Cr, and a carbon source for the purpose of increasing the fracture toughness and
sinterability of TiC. In this study, the micrastructure and properties of the composites were investigaled w
terms of relation to the carbon source, the particle size of Ti and the amount of Cr. [t was tound that car-
han black was the most effective carhon source zmong the various carbon sources tested and the reaclion
was more effecuive as the particle size of Ti decreased. Among the sintered camposites af T1-C-Cr system,
the one with 30 wt% Cr showed the best physical properties with 0.5% in apparent porosity, 98.8% n re-
lalive density, 18.2 GPa n hardness and 4.46 MPa'm" m fracture toughness. In addition, 1t was observed
thal the lattice constant of TiC decreased gradually with mcreasing the amount of Cr.
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Table 1. Characteristics of Raw Materials

Raw Mean particle | Purity Manu-
materials size(m} (%} facturer
44 (325 mesh)
T | 47200325~ | 9998 | Aldrich Co.
+635 mesh)
< 20(~635 mesh)

Carbon 0.024 99,0 |Columbia Co.
Activated 26.37 08.9 | Nakarai Co.
Graphite 34.64 99.0 | Lonza Co.
Tar-pitch Bulk - -

Cr 15~30 29981 Toyo Co.
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(a) 44 pm Ti

(c) <20 pm Ti

——

0.75um

{(d) Carbon black

{g) Tar-pitch
Fig. 1. SEM micrographs of raw materials.
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Fig. 2. Schematic diagram of apparatus for the HPCS
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Fig. 3. Experimental procedure of HPCS process for
preparing sintered TiC and TiC-CriC; bodies.

{c) Graphite

Fig. 4. SEM micrographs of mixtures of titanium(=<20 um} and various carbons after ball-milling for 12 hrs.
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Fig. 5. Changes in formation of TiC by HPCS from
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carbon sources as starting materials.
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Fig. 6. Changes in apparent porasity of sintered TiC
bodies with various carbon soures.
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Fig. 7. SEM micrographs of TiC hodies produced by HPCS process from mixtures with different Ti particle size.
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Fig. 9. Phases in sintered TiC-CryC, bodies produced by
the HPCS process as a function of Cr addition.
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