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Abstract: Using SEM/BSE, TEM/EDX and vacuum sintering in step temperature, the evolution of the micro-
structure of nano-Ti( CN) base cermets in sintering process was studied. The result indicates that nano-cermets be-
gin solid state reaction acutely at 1 200 ‘C, nano-Ti( CN) powder reacts with Mo to form (Ti, M) (CN) solid solu-
tion which is rich in M (M= Mo, W, Ta) and is the core of surrounding structure, (Ti, M) (CN) which is poor in
M is the rim, it is “bright core dark rim surrounding structure”. The dense nano-cermets can be gained at 1 350 C.
But the micron-Ti( CN) powder grains take part in solid reaction rarely and become core of surrounding structure,

the solid solution which is rich in W and Mo is the rim, it is “dark core bright rim surrounding structure”. The

dense micro-cermets can be gained above 1400 C.
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Fig.1 SEM images of Ti(CN) powders
(a) —Nano-powder; (b) —Micro-powder
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Fig.2 Microstructural evolution of
nano-Ti(CN) base cermets green compacts after

sintering at different temperatures
(a)—1 200 C5 tb)—1 250 'C; (e)—1 300 T3
(d)—1350 °C; (e)—1400°C; (£)—1450C;

(p)—1.520C
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Fig.3 Microstructural evolution of
micro-Ti(CN) base cermets green compacts after
sintering at different temperatures
(a)—1200°C; (b)—1250C; (c)—1300°C;
(d)—1350°C; (e)—1400°C; (H—1450C;
(2)—1520 C
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Fig.4 TEM photos of cermets
(a) —Nano-Ti( CN) base cermet;
(b) —Micro-Ti( CN) base cermet
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Table 1 EDS results of measuring points
in Fig. 4 (mole fraction, %)

Element A B Cc D
Ti 22.9 51.8 79.6 13.4
Mo 25.7 8.3 32.6
W 21.6 11.8 2.2
Ta 13.4 6.6 18. 8
Co 3.4 3.3 2.0
Ni 2 7 2.7 1.6
C 8.2 7.6 8.3 5.9
N 3.1 7.9 12.1 0.5
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