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ABSTRACT

TiC-Ni and TiC-Ni-Mo cermet powders were produced by Self-propagaiing High temperature Synthesis
(SHS) process. The cooling rate of synthesized powders were controlled by using the V-shaped copper jig,
and the carbide size decreased with increasmg the cooling rate. Le. decreasing the width of copper jig.
Round shape carbide particles were produced after SHS reaction m TiC-N1 as well as TiC-Ni-Mo powders.
Local segregation of Mo rich phases was observed m SHS powder of TiC-Ni-Mo, and the uneven dis-
tribution of Mo pramoted the faster growth rate of carbide particles during sintering compared Lo the same
composition specimen with commercial TiC powder. Homogeneous microstructure of TiC-Ni-Mo cermet
was obtained when the elemental Mo powder was mixed with the SHS powder of TiC-Ni.
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Table 1. Characteristics of Raw Materials

r Punity | Ave. parlicle | Specific surface
Materials | * g, size ([Um) area (m'/g)
Ti 99 39.63 0.12
C 99 0.7 712
Ni 99.5 2.50 0.68
Mo 995 2.86 0.02
C % Ni(E= Nizt Mo) 25 #7135 Spex Mill
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Fig. 1. Morphelogy of raw materials. (a) T1 powder, (b) C powder, {c) N1 powde1 and (d) Mo powder.
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Table 2. Classitication and Composition of Powders

Classitication Composition (wt%)
Comercial TiC powder, TiC-30%Ni

Ni powder, Mo powder TiC-25%Ni-5%Mo
TiC-30%Ni

SHS powder

TaC-25%Ni-5%Ma

SHS powder( TiC-Ni),

TiC-25%Ni-5%Mo
Mo powder
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Fig. 2, Schematic illusiration of experimental setup
for controliing cooling rate.
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1ations of TiC-25Ni-6Mo (wt%) powder depending on the specimen width of V shaped

Cu jig. (a) specimen width: I mm, (b) detailed microstructure of A part in Fig. 3(a), (c) specimen width:

above 1 mm and (d) specimen width: 5 mm.
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Fig. 5. Microstructure of SHS powder in the composition
of (a) TiC-25wt%Ni-Swi%Mo and (b) TiC-30wt%
Ni
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Fig. 6. Variation of average powder size as a function
of milling time.

Fig. 7. Microstructure of TiC cermets depending on the
t}. Fig. 5(b)= SHS o2 g3 TiC-Ni 448 * difference of raw materials (sintering condition:
1400°C, 10 hrs). (a) TiC-30Ni {commercial powd-

22 A o2 TICNi-Mosh A1 9] & rs). ¢ L poved
Pl =2 Apl.2od THCNi Mosk 41 e er), (b) TiC-30Ni (SHS powder), (¢) TiC-25Ni-
ghge] FaElen ghekd fxte] B3t 27 Tic- 5Mo (commercial powder) and (d) TiC-23Ni-
Ni-Moell B3l ZA vepsdth 5Mo (SHS powder).
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