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In-situ Synthesis of NbC Steel-bonded Cemented Carbide by Microwave Sintering
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Abstract: NbC steel-bonded cemented carbides were prepared by in-situ synthesis of NbC with Fe, Nb and graphite
powders through mechanical alloying microwave sintering technology. The results indicate that with the increase of sin-
tering temperature, the density, hardness and flexural strength are firstly increased and then decreased. With the exten-
sion of preservation, the density is increased gradually, while the hardness and flexural strength are increased firstly
and then decreased. With the increase of heating rate, all the properties are increased firstly and then decreased. With
the extension of milling time, the density and hardness are increased firstly and then decreased, while flexural strength
is decreased gradually. With the ball milling time of 20 h, the heating rate of 15 ‘C/min, the sintering temperature of
1 400 °C and the holding time of 60 min, NbC steel-bonded cemented carbide achieves desirable comprehensive proper-
ties, where the density, hardness and flexural strength are 7.275 g/cm?®, 480.9 HV and 319.532 MPa, respectively.
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Fig.1 SEM images of Fe, CIP and Nb powders
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Fig.2 XRD pattern and EDS results of alloy surface after ball milling for 6 h and sintering at 1 400 ‘C
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Fig.3 SEM images of Fe-NbC alloy at different sintering temperatures
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Fig.4 Densities and mechanical properties of Fe-NbC alloys at
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Fig.5 SEM images of flexural fracture of Fe-NbC alloy at different sintering temperatures
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Fig.8 SEM images of flexural fracture of Fe-NbC alloy with different preservations
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Fig.9 SEM images of Fe-NbC alloy with different heating rates
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Fig.10 Densities and mechanical properties of Fe-NbC alloys
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Fig.12 SEM images of powders with different ball milling time
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