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ABSTRACT

Titanium carbide{TiC) has a poor sinterablity due to the strong covalent bond. Thus, it is genevally fa-
bricated by erther hot pressing or pressureless-smtering at elevated temperature hy the addition of sint-
ering aids such as nickel{N1), molybdenum{Mo) and cobalt{Co}. However, these smtering methods have the
following disadvantages; (11the complicated process, (23he high energy consumplion, and (3}the possibility
of leaving nevilahle impurities in the product, ete. In order o reduce above disadvantages, we mvestigated
the optimum conditions under which dense titanium carlude bodies could be synthesized and sintered simul-
taneously by high pressure self-combustion sintering{HPCS) method. This method makes good use of the
explosive high energy from spontaneous exothermic reaction between titanium and carbon. The oplimum
conditions for the nearly full-densification were as follows |

(1) The densification of sintered body hecomes high by increasing the pressing pressure from 400 ligf/em®
upto 1200 kgf/cm’.

(2) Instead of adding the coarse graphite or activated carbon , the fine particles of carbon black should be
added as a carhon source.

{3) The optunum molar ratw of carbon to Gtamwm{C/T1} was wnity. In veality, titamuum carbide body
which were prepared under optimum conditions had relatively dense lextures with the apparent porosity of
0.5% and the relative density of 38%.

Key words : High Pressure self-Combustion Sintering, TiC, SHS, Relative density, Porosify.
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Table 1. Characteristics of Raw Malerials

Raw Purity | Mean particle
materials {wt%) size (Wm}
Metal T1 99 98 0.72
Carbon black el 0.024
Carbon | Acuvated carbon 08.9 26.37
Graphite 99 34.64
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Fig. 1. SEM micrographs of the raw materials.

Fig. 2. Schematic diagram of synthesis apparatus and
mold for the HPCS process.
(a) synthesis apparatus (b) mald

A T sample B ceramic meld

C : metal mold D : graphite disc

E ‘insulation plate I Ni plate

5 ¢ gas inlet/outlet port H: vacurmnm exhaust port
I power supply I : pump

K : motor Ly, Ly, Lyt Graphute mold
M : view port

graphite
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Fig. 3. Experimental procedure for the preparation
of sitered TiC bedies by the HPCS process.
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carbon black/titamum=1.0

graphite/titanum=1.0

Fig. 4. SEM micrographs of mixtures of carbon and titanium after ball-millmg for 12 hours.
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Fig. 8. SEM mucrographs of fractured surface of TiC bodies which were produced by the HPCS process with

VArlonS Pressing pressures.
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Fig. 11. SEM micrographs of fractured surface of TiC bodies which were produced by the HPCS process from

different carbon saurces.
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(C) C/Ti=1.0 {D) C/Ti=1.2
Fig. 14. SEM micrographs of fractured surface of TiC bodies which were produced by the HPCS process from

different carbon sources.
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