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Abstract

Cermets and cemented carbides use Ni and Co as the main constituent of the metallic matrix. Nowadays the trend is to
replace them totally or partially with other elements like iron. There are some studies and even commercial materials
using TiC and Ti(C,N) particles bonded by a ferrous matrix  , but studies using NbC are less common due to its

Objectives

e Develop FeNbC-based cermets.

higher price. The interest on cermets reinforced with NbC comes from the characteristics of NbC and the known ; ;

beneficial effects of NbC on cemented carbides. In this study, the raw material is a composite powder  obtained by * Using a novel raw material.

treatment extraction of the ore with Al and C. Every particle of the powder contains NbC precipitates bonded by Fe « Studying the processing conditions.
as well as other intermediate phases, whose composition is influenced by the elements present in the raw material,

such as Al or Ti. Al content is particularly important and novel in this type of materials and its influence on processing  Studying the influence of

and properties will be studied. Samples were produced by conventional powder metallu  rgy and by Field Assisted composition.

Hot Pressing (FAHP) to study the microstructure and properties of sintered materials. The raw material and the
samples obtained were characterized using thermal analysis, particle size, density, hardness, XRD and SEM.
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Materials and Processing | processing |

|
Pressing and Sintering in Field Assisted Hot Pressing
Vacuum (105 mbar) (FAHP)
, N
Uniaxial pressing
700 MPa
|

Characteristics of raw materials

FeNbC CBMM 6.7 564 213 76 93 44 0 0.9 9.6 50 MPa, 1198'0, 15 min,
100 °C/min
FeNbC10Al CBMM 6.2 409 361 48 34 124 2 0.4 4.4
FeNbC15Al CBMM 6.6 308 315 46 159 143 15 13 6.1 Sintering |
1400 °C, 30 min Annealing 800 °C, 20 h, Ar
) ) XRD
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Conclusions

Cermets were produced by PS and FAHP using a novel raw composite powder from niobium ore treated with Al and C. The cermets presented properties and characteristics of great interest.
Cermets consisted mainly of: (1) NbC, (2) a matrix phase constituted of Fe, Al, ,Fe;Siy 5 or Fe;Si depending on the stating powder and (3) an intermetallic phase. Al,O, impurities were also
observed in some cases.
Processing by PS produced samples with higher densities than those produced by FAHP; this is probably due to the formation of larger amount of liquid phase and more time for diffusion than
processing by FAHP.
The cermet FeNbC processed by FAHP presented microstructure with very heterogeneous distribution due to the short processing time, but the other cermets presented microstructure similar
to those produced by PS. Processing by FAHP was very satisfactory in producing materials with high density and good hardness. The material that presented higher hardness was the cermet
L FeNbC15Al processed by FAHP with hardness about 1000 HV
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