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Abstract The effects of the carbon content ranging from 17.5 to 21.0 wt.% in TiC-30 vol.% Ni;Al cermet
and the Mo.C content ranging from 0 to 30 wt.% in TiC-20 vol.% NizAl cermet were investigated in the rela-
tion to the microstructures and hardness. The specimens were sintered at 1400TC, 14307C and 14507TC for 60
minutes. The results were summarized as follows; 1) The shrinkages and relative densities of the specimens were
increased up to 20.0 wt.% C and then decreased. 2) The grains of TiC were almost the same size with the dif-
ferent content of carbon. Free carbons were appeared on the microstructures when carbon was added over 20.5
wt.% while TiC and NizAl were formed when carbon was added below 20.0 wt.%; 3) The lattice parameters of the
NizAl and TiC phases were increased up to 20.5 wt.% C, and then saturated. 4) The hardness was increased up to
20.0 wt.% C, and then decreased. 5) The Mo,C made the TiC grains fine and the surrounding structure around
TiC grains. 6) The micropores were decreased with increasing the binder and the sintering temperature. 7) The
lattice parameter of the Ni;Al and TiC were almost the same up to 10 wt.% Mo,C and then decreased. 8) The
hardness was increased up to 5 wt.% Mo.C and then decreased owing to the micropores. 9) The more the binder
phase, the higher the relative density and the proper Mo,C amount of TiC-NisAl cermets were obtained.
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Fig. 1. Microstructures of TiC-30vol.%Ni,Al cermets
with the different carbon contents sintered at 1430°C
for 60 minutes. a) 17.5 wt.%C, b) 18.0 wt.%C, c) 18.5
wt.%C, d) 19.0 wt.%C, ¢ 19.4 wt.%C, f) 20.0 wt.%C,
g) 20.5 wt.%C and h) 21.0 wt.% C.
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Fig. 2. X-ray diffraction pattern of TiC-30 vol.% Ni:Al
cermets with the different carbon contents.
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Fig. 3. TiC and Ni,Al lattice parameters of TiC-30
vol.% Ni;Al cermets in relation to the carbon contents.
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Fig. 4. Vickers hardness of TiC-30 vol.%Ni,Al cermets
in relation to carbon content.
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Fig. 5. Microstructures of TiC-20 vol. % Ni,Al-Mo,C cermets with the different Mo,C contents sintered at 1400 °C for
60 minutes. a) 0 wt.%Mo,C, b) 2 wt.%Mo.C, ¢} 5 wt.%Mao.C, d) 10 wt.%Mo,C, e) 20 wt.%Mo.C and ) 30 wt% Mo,C.
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Fig. 6. Fracture surface of TiC-20 vol. % Ni.Al-20 wt. %
Mo.C cermet sintered at 1450 °C for 60 minutes.
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Fig. 7. X-ray diffraction patterns of TiC-20 vol. % Ni,Al-
0, 10, 30)wt.% Mo.C cermets sintered at 1450°C for
60 minutes.
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Fig. 8. Vickers hardnesses of TiC-20 vol.%Ni,Al cer-

mets in relation to the Mo.C contents.
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Fig. 9. Microstructures of TiC-30 vol.%Ni,Al-Mo,C
cermets sintered at 1450 °C for 60 minutes. a) 10 wt.%
Mo.C, b) 20 wt.% Mao,C.
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