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ABSTRACT Ti(C,N)/NiCr cermets were vacuum sintered by powder metallurgy technology. The
effects of TIN additions on microstructures and mechanical properties of Ti(C, N)/NiCr cermets were
investigated. Results revealed that the hard phase particles were refined and the morphology of the
particles changed from a circular to a polygonal shape by the additions of TiN because of the formation
of Ti(C,N) solid solution; With increasing TiN additions, the bonding strength increased to the max-
imum values at 4%TiN content during low sintering temperature and at 6%TiN content during high
sintering temperature, respectively, and then decreased. Hardness changed little when TiN addition
was less than 10%, but decreased dramatically when TilN addition exceeded 10%. Fracture photograph
showed that trans—granular fracture was the main failure mode because of the good interface bonding
strength between binding phase and ceramic hard phase. )
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Table 1 Basic data for TiC and TiN{36l
Melting Micro- Density Electrical Thermal Lattice Young’s Solubility
temp. hardness resistivity conductivity parameter modulus in Niat 1400 C
T GPa g/cm? uQcm W/ C nm GPa mass fraction, %
TiC 3140 32 4.92 68 10 0.4322 491 11
TiN 2930 20 5.22 25 23 0.4242 600 <0.5
NiCo %JLMHr Bl MERBEWENKE, EEFWHE% R ERETRERNF (R RS 0 1) FiR6h, B

TiC FIZ 44 Ti(CN) %; HEHEE—2E Ni 3
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g [710],
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Table 2 Chemical composition of Ti(C, N)/NiCr cermets

Sample Composition, mass fraction, %
series TiC TiN 80Ni-20Cr)

1 44 0 56

2 40 4 56

3 38 6 56

4 36 8 56

5 34 10 56

6 32 12 56

7 30 14 56

1) containing minor amounts of Mo, Al and Ti
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Fig.2 XRD patterns of TiC/NiCr(8%TiN) cermets be-
fore sintering (a), sintered at 1250 ‘C (b), 1300 C
(c) and 1400 C (d)
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Fig.3 SEM images of Ti(C, N)/NiCr cermets sintered at 1400 T without (a) and with additions of 6%TiN (b),
RZTIN (c) and 14%TiN (d), the size and morpology of hard phase particles changed obviously with TiN

addirvion
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Fig.4 Effect of TiN addition on the bending strength of
Ti(C, N)/NiCr cermets at different sintering tem-

peratures
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Fig.5 Effect of TiN addition on the hardness of Ti(C,
N)/NiCr cermets at different sintering tempera-

tures
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Fig.6 SEM fractographs of Ti(C, N)/NiCr cermets sintered at 1420 C without (a) and with additions of 6%TiN
(b), 8%TiN (c) and 14%TiN (d), showing the main fracture model is the transgranular fracture of hard

phase particles
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Fig.7 Effect of TiN addition on the relative density of
Ti(C, N)/NiCr cermets at different sintering tem-
peratures
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