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Abstract: The Ti(C, N)-based cermets were produced by vacuum sintering technology, and the mechanical prop-
erties were measured. The results show that the hardness of nano-composite Ti( C, N)-based cermets slightly in-
creases, while the transverse rupture strength (TRS) increases by a factor of two times compared with micron cer-
mets. The analysis of appearance of fracture and microstructure indicates that there is compact relation between ap-
pearance of fracture and toughness. With the addition of nano-structured powders, the mean particle size of raw
powders decreases, the microstructure becomes finer and distributes evenly, and the average distance between grains
reduces. Some small grains are found to be embedded in binder and the rim phases of big grains obstruct the form
and extend of crack. The experiment results indicate that the toughening mechanisms of nano-composite cermets is

crack deflection toughening.
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Table 1 Mean particle sizes and

oxygen contents of raw powders

Powder Particle size/ Hm w(02)/ %
TiC < 0.10 < 0.50
TiN < 0.10 < 0.50
TiC 2.88 0.37
TiN 1.18 0.45

Ni 1.70 0. 30
Mo 2.60 0.10
wC 0. 80 0.20
Cr3C2 3.79 0.28
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Table 2 Chemical composition of

Ti(C, N)-based cermets (mass fraction, %)

Number  Nano-TiC  Nano TiN TiC TiN
A 0 0 33.0 10
B 3.3 1 29.7 9
Number Ni Mo wC C Cr3C2
A 32 16 6.9 1.5 0.6
B 32 16 6.9 1.5 0.6
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Table 3 M echanical properties of

experimental materials

Sintering Holding Transverse
E . H ardness
Number T emperature/ I'ime/  rupture strength/ (HRA)
€ min MPa
A 1420 60 1111.91 87.2
B 1420 60 2:172..52 87.4
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Fig. 3 Fatigue crack source region of cermets
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Fig.4 SEM micrographs of cermets

(a) —Cermet A with no nano addition added;

(b) —Cermet B with nano addition added
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Fig. 5 Bright field TEM micrograph of cermet B
C —Core; I —Inner rim; O —Outer rim;

1, 2 —Small particle embedded in binder and interface
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Fig. 6 Bright field TEM micrograph of

binder phase in cermet B
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