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Microstructure and properties of
nano-TiN modified Ti(C, N)-based cermets

ZHANG Xiao-bo, LIU Ning, CHEN Yan, YU Chao, LI Yong

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The nano-TiN modified Ti(C, N)-based cermets were fabricated by vacuum sintering, and the effects of
different metallic phases on the microstructure and mechanical properties of nano-TiN modified cermets were studied.
The results show that the grey core microstructure exists in black core besides typical black core/grey rim, the nano-TiN
locates at the ceramic phase boundaries. The results of mechanical properties show that the addition of nano-TiN powder
can improve transverse rupture strength, hardness and fracture toughness of cermets clearly compared with that without

TiN. The metallic phase Ni can bring much better transverse rupture strength and toughness while Co can offer much

higher hardness in cermets modified by nano-TiN.
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Fig.1 SEM images of nano TiN(a) and micro TiC(b) raw

powders
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Table 1 Composition component of raw powders (mass
fraction, %)
Sample TiC TiN WC Mo Ni Co C
A 50 0 15 14 20 0 1
B 40 10 15 14 20 0 1
C 50 10 15 4 10 10 1
D 50 10 15 4 0 20 1
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Fig.2 XRD patterns of cermets
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Fig.3 SEM-BSE microstructures of cermets: (a) Sample A; (b) Sample B; (c) Sample C; (d) Sample D



FA8 A 7

TR, 2 9K TIN Bk Ti(C, N)JE 4 Ja M 2 i 4L 2URI 1 g 1283

B4 BIAFEPYK TiN [f) TEM 1§ () SIE X H T AT (b)
Fig.4 TEM image(a) and SAED diffraction pattern(b) of TiN

particles in sample B
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Fig.5 SEM image of sample(a) and EDS patterns of grey

core(b) and grey rim(c)
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Table 2 EDS elements distribution of grey core and grey rim

(mass fraction, %)

Position C Ti Ni Mo w

Grey core  19.48 42.06 1.19 15.24 22.03

Grey rim  13.64 50.58 1.16 13.90 20.72
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Fig.6 Crack propagation paths of Ti(C, N)-based cermets
modified by nano TiN: (a) Sample B; (b) Sample C; (c) Sample
D
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Table 3 Mechanical properties of Ti(C, N)-based cermets

Cermet  TRS/MPa HRA Kic/(MPa-m'?)
A 1442 89.5 11.0
B 1521 91.4 13.0
C 1439 91.2 12.4
D 1251 91.8 11.8
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